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 

ABSTRACT 

The rapid advancement of Generative Artificial 

Intelligence (GenAI) has transformed the 

landscape of higher education by introducing 

innovative ways to support teaching and learning. 

AI-powered applications, including ChatGPT, 

Gemini, Microsoft Copilot, and Claude, are now 

widely used by students for a variety of academic 

purposes, such as gathering information, writing 

content, programming, and solving complex 

problems. These technologies have the potential to 

enhance learning by providing personalized 

assistance, improving productivity, and increasing 

access to educational resources. However, their 

growing use has also generated debate regarding 

their impact on students' critical thinking skills. 

The existing body of research presents contrasting 

perspectives on this issue. Several studies indicate 

that when GenAI is used responsibly and under 

appropriate guidance, it can promote creativity, 

reflective thinking, and collaborative 

problem-solving, thereby strengthening 

higher-order cognitive skills. In contrast, other 

researchers argue that excessive reliance on 

AI-generated responses may discourage 

independent analysis, reduce intellectual 

engagement, and weaken students' ability to think 

critically and make informed judgments. 

This review study synthesizes research published 

between 2023 and 2026 to examine how 

Generative Artificial Intelligence influences 

critical thinking in higher education. It evaluates 

recent developments in the field, discusses the key 

advantages and challenges associated with GenAI 

adoption, and compares findings reported across 

previous studies. Furthermore, the review 

 
 

identifies existing research gaps and proposes a 

conceptual framework illustrating how the ethical, 

balanced, and guided use of Generative AI can 

complement rather than replace students' critical 

thinking abilities. Finally, the paper offers 

recommendations for future research and provides 

practical insights for educators, researchers, and 

policymakers seeking to integrate GenAI into 

higher education while maintaining the 

development of essential cognitive and analytical 

skills. 

INDEX TERMS 

Generative Artificial Intelligence, Critical 

Thinking, Higher Education, Human–AI 

Collaboration, ChatGPT, Educational Technology, 

Artificial Intelligence. 

INTRODUCTION 

The rapid evolution of Generative Artificial 

Intelligence (GenAI) has significantly influenced 

the higher education sector, reshaping the way 

knowledge is created, accessed, and shared. With 

the emergence of advanced AI applications such as 

ChatGPT, Gemini, Microsoft Copilot, and Claude, 

universities and colleges have increasingly 

incorporated intelligent technologies into various 

academic activities. Students frequently use these 

tools for writing assignments, generating ideas, 

programming, summarizing academic materials, 

translating content, and obtaining instant 

explanations of complex topics. As a result, GenAI 

has become an important component of modern 

educational practices and has expanded 

opportunities for more flexible and personalized 

learning. 

The integration of AI into higher education has 

fundamentally changed how students interact with 

information. Rather than depending exclusively on 
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textbooks, journal articles, or classroom 

instruction, learners can now obtain immediate, 

context-specific responses from AI systems 

capable of producing human-like text. This 

accessibility enables students to study 

independently, receive continuous academic 

support, and improve learning efficiency. 

Nevertheless, the growing dependence on 

AI-generated outputs has also raised concerns 

regarding students' ability to evaluate information 

critically, develop original ideas, and solve 

problems through independent reasoning. 

Among the essential competencies expected from 

university graduates, critical thinking remains one 

of the most valuable. It involves interpreting 

information objectively, analyzing evidence, 

questioning assumptions, and making logical, 

evidence-based decisions. These skills are 

indispensable for addressing complex academic 

and professional challenges in an increasingly 

technology-driven society. Consequently, 

understanding how GenAI influences the 

development of critical thinking has become a 

major concern for educators and researchers 

worldwide. 

Previous research offers differing conclusions 

regarding this relationship. A number of studies 

suggest that when Generative AI is incorporated 

thoughtfully into the learning process, it can 

stimulate creativity, encourage reflective learning, 

provide personalized guidance, and support 

collaborative knowledge construction. Conversely, 

other researchers argue that excessive dependence 

on AI may reduce cognitive engagement, 

discourage independent analysis, increase 

cognitive offloading, and weaken learners' ability 

to think critically without technological assistance. 

These contrasting viewpoints indicate that the 

educational impact of GenAI depends less on the 

technology itself and more on the manner in which 

it is implemented within teaching and learning 

environments. 

Although scholarly interest in Generative AI has 

expanded rapidly in recent years, much of the 

existing literature concentrates on issues such as 

academic integrity, technology acceptance, student 

satisfaction, and learning effectiveness. 

Comparatively limited attention has been given to 

systematically investigating the influence of GenAI 

on students' critical thinking skills across different 

higher education settings. Furthermore, there 

remains a need for an updated review that 

integrates recent evidence, identifies recurring 

patterns, highlights unresolved challenges, and 

outlines priorities for future research. 

To address this gap, the present review examines 

studies published between 2023 and 2026 that 

explore the relationship between Generative 

Artificial Intelligence and critical thinking in 

higher education. The review synthesizes current 

evidence, evaluates both the educational 

advantages and potential limitations of GenAI, 

compares findings across previous studies, 

identifies existing research gaps, and proposes 

directions for future investigation. By providing a 

balanced and comprehensive overview, this study 

aims to assist educators, researchers, and 

policymakers in designing strategies that integrate 

Generative AI effectively while fostering the 

critical thinking skills essential for student success 

in higher education. 

IBACKGROUND OF GENERATIVE 

ARTIFICIAL INTELLIGENCE  

Generative Artificial Intelligence (GenAI) 

represents a significant advancement in the field 

of artificial intelligence, enabling machines to 

generate original content by learning from 

extensive collections of existing data. Unlike 

conventional AI technologies, which are 

primarily developed to automate specific tasks, 

classify information, or make predictions, GenAI 

has the capability to create human-like text, 

computer programs, images, audio, and other 

digital resources. The emergence of 

transformer-based models, deep learning 
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techniques, and Large Language Models (LLMs) 

has substantially improved the performance of 

these systems, allowing them to perform complex 

cognitive tasks with remarkable accuracy and 

efficiency. 

The introduction of ChatGPT marked a major 

milestone in the widespread adoption of 

Generative AI across educational institutions. Its 

success was followed by the rapid availability of 

other advanced AI platforms, including Google 

Gemini, Microsoft Copilot, Claude, and 

DeepSeek. These intelligent applications assist 

users in a variety of academic activities, such as 

answering subject-related questions, producing 

written documents, summarizing scholarly 

publications, translating content into different 

languages, generating computer code, and 

explaining difficult concepts in a conversational 

manner. Their user-friendly interfaces and natural 

language communication have made these 

technologies accessible to learners and educators 

regardless of their technical background. 

In higher education, GenAI is increasingly 

becoming an integral component of both teaching 

and learning processes. Students use AI-powered 

tools to strengthen their understanding of 

complex topics, complete academic assignments, 

develop programming skills, explore research 

ideas, and receive immediate feedback on their 

work. Similarly, instructors employ these 

technologies to prepare course materials, create 

assessments, support administrative 

responsibilities, and improve classroom 

interaction. The growing integration of GenAI 

reflects the continuing transformation of higher 

education toward more adaptive, 

technology-supported, and learner-centered 

educational environments. 

Although Generative AI offers numerous 

educational benefits, its widespread adoption has 

also introduced several important concerns. A 

commonly discussed issue is the possibility that 

students may become excessively dependent on 

AI-generated responses, reducing their 

willingness to analyze problems independently or 

engage in critical reasoning. Since these systems 

can instantly provide detailed answers with 

minimal effort from the learner, there is a risk that 

continuous dependence on AI could limit 

cognitive engagement and weaken independent 

decision-making abilities. Furthermore, 

AI-generated information is not always reliable 

and may occasionally contain factual 

inaccuracies, biased interpretations, or fabricated 

references. Therefore, users must possess the 

skills required to critically evaluate AI-generated 

outputs before applying them in academic work. 

Many researchers argue that the educational 

impact of Generative AI is determined primarily 

by how it is incorporated into teaching and 

learning rather than by the technology itself. 

When applied responsibly, GenAI can function as 

an effective learning companion that promotes 

exploration, creativity, reflection, and 

collaborative knowledge construction. However, 

if students rely on AI as a replacement for their 

own intellectual effort, the development of 

higher-order cognitive abilities may be negatively 

affected. Consequently, educational institutions 

should establish clear ethical guidelines and 

instructional strategies that encourage learners to 

use AI as a supportive educational resource while 

maintaining independent thinking and active 

participation in the learning process. 

As Generative Artificial Intelligence continues to 

advance, ongoing research is essential to better 

understand its long-term educational 

consequences. A comprehensive evaluation of 

both its strengths and limitations will help 

educators, researchers, and policymakers design 

evidence-based practices that maximize the 

advantages of AI while ensuring that critical 

thinking, analytical reasoning, and 

problem-solving remain central objectives of 

higher education. 
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CRITICAL THINKING IN HIGHER 

EDUCATION 

Critical thinking is considered one of the core 

competencies that higher education aims to 

develop among students. It involves the ability to 

assess information carefully, interpret evidence, 

examine different viewpoints, solve complex 

problems, and reach logical conclusions through 

rational judgment rather than personal beliefs or 

assumptions. Students who possess 

well-developed critical thinking skills are more 

capable of evaluating the credibility of 

information, recognizing biases, constructing 

reasoned arguments, and making informed 

decisions. These competencies are essential not 

only for academic achievement but also for 

adapting to professional responsibilities and 

lifelong learning. 

Researchers have described critical thinking from a 

variety of perspectives. According to Facione, 

critical thinking is a deliberate and self-directed 

cognitive process that includes interpretation, 

analysis, evaluation, inference, explanation, and 

self-regulation. Likewise, Bloom's Taxonomy 

identifies higher-order thinking skills—such as 

analysis, evaluation, and creation—as the 

foundation of meaningful learning. Together, these 

theoretical frameworks highlight that effective 

education extends beyond the memorization of 

facts. Instead, students are expected to question 

information, reflect on evidence, analyze different 

perspectives, and apply logical reasoning to 

generate well-supported conclusions. 

LITERATURE REVIEW 

The increasing integration of Generative Artificial 

Intelligence (GenAI) into higher education has 

become a major focus of contemporary educational 

research. Following the introduction of advanced 

Large Language Models (LLMs) such as ChatGPT, 

Gemini, and Microsoft Copilot, scholars have 

extensively examined their effects on teaching 

methods, student learning experiences, academic 

achievement, and the development of critical 

thinking skills. While there is broad agreement that 

GenAI has the capacity to reshape educational 

practices and improve learning opportunities, 

researchers continue to debate its long-term 

influence on students' cognitive growth and 

higher-order thinking abilities. 

Several researchers have found that Generative 

Artificial Intelligence can positively influence 

learning by offering individualized academic 

support, real-time feedback, and interactive 

assistance during problem-solving activities. 

Students commonly use AI-powered applications 

to better understand challenging topics, develop 

programming solutions, summarize scholarly 

resources, and obtain explanations that match their 

individual learning pace. Such features make 

learning more accessible, reduce academic 

difficulties, and encourage students to take greater 

responsibility for their own learning. In addition, 

studies indicate that when Generative AI is used as 

a supportive educational resource rather than a 

substitute for students' own efforts, it can enhance 

motivation, foster creativity, increase classroom 

engagement, and strengthen learners' confidence. 

Recent research highlights that meaningful 

collaboration between students and Generative 

Artificial Intelligence can foster higher-order 

cognitive skills. Rather than considering AI as a 

replacement for human intelligence, many scholars 

view it as a complementary learning partner that 

encourages reflective thinking, creative idea 

development, and analytical reasoning. The 

educational value of GenAI becomes more evident 

when students critically examine AI-generated 

responses, compare alternative viewpoints, and 

validate information using credible academic 

sources. Through this active and responsible 

approach, Generative AI serves as a cognitive 

support system that enhances human judgment and 

decision-making while preserving learners' 

independent thinking and intellectual engagement. 
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Although Generative Artificial Intelligence offers 

numerous educational advantages, existing 

research also identifies several challenges 

associated with its widespread use in higher 

education. One of the primary concerns is 

cognitive offloading, a phenomenon in which 

students increasingly depend on AI systems to 

complete tasks that traditionally require 

independent analysis, reasoning, and 

problem-solving. Overreliance on AI-generated 

responses may reduce students' cognitive 

engagement, discourage reflective learning, and 

limit the development of analytical thinking skills. 

In addition, researchers have raised concerns about 

issues such as academic dishonesty, inaccurate or 

misleading information, AI-generated 

hallucinations, and reduced originality in students' 

academic work. These findings indicate that the 

educational influence of Generative AI is 

determined not only by the technology itself but 

also by the manner in which students use AI tools 

and the strategies educators adopt to integrate them 

into teaching and learning practices. 

A growing number of empirical investigations 

have examined how Generative Artificial 

Intelligence influences the development of critical 

thinking skills among students. Research findings 

suggest that learners who critically analyzed, 

questioned, and refined AI-generated outputs 

demonstrated greater proficiency in critical 

thinking and problem-solving than those who 

accepted AI responses without further evaluation. 

Other studies have reported that integrating AI with 

reflective learning strategies and structured 

classroom guidance enhanced students' ability to 

interpret information, assess evidence, and justify 

their conclusions using logical reasoning. 

Collectively, these findings emphasize that the 

effectiveness of Generative AI in supporting 

cognitive development depends largely on 

well-designed instructional approaches that 

encourage active learning, critical evaluation, and 

meaningful interaction with AI-generated content. 

Despite the rapid growth of research on Generative 

Artificial Intelligence in education, several 

significant gaps remain within the existing 

literature. A considerable proportion of published 

studies primarily examine students' attitudes 

toward AI, technology acceptance, or its impact on 

academic achievement, while relatively limited 

attention has been given to the direct assessment of 

critical thinking skills. Moreover, many 

investigations are based on small participant 

groups, short-duration classroom interventions, or 

case studies conducted within a single educational 

institution, which restricts the broader applicability 

of their findings. Furthermore, only a limited 

number of studies have adopted longitudinal 

research designs to investigate how prolonged and 

continuous use of Generative AI influences the 

development of students' cognitive and critical 

thinking abilities over time. 

Overall, the reviewed literature indicates that the 

influence of Generative Artificial Intelligence on 

critical thinking cannot be regarded as entirely 

positive or negative. Rather, its effectiveness in 

educational settings is shaped by factors such as 

responsible AI adoption, appropriate pedagogical 

practices, students' AI literacy, and their ability to 

critically evaluate AI-generated outputs. These 

findings underscore the importance of developing a 

comprehensive conceptual framework that clarifies 

the relationship between GenAI usage and critical 

thinking while identifying the key conditions that 

promote productive collaboration between humans 

and AI systems. Such a framework can provide a 

valuable foundation for future research and assist 

educators and policymakers in implementing 

Generative AI in higher education in ways that 

strengthen, rather than diminish, students' critical 

thinking skills. 

Within higher education, critical thinking serves as 

a fundamental skill that underpins a wide range of 

academic and professional learning activities. 

Students are expected to critically examine 

scholarly literature, assess diverse perspectives, 

address real-world challenges, develop innovative 
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solutions, and present arguments supported by 

credible evidence. These competencies are 

especially valuable in disciplines such as science, 

engineering, medicine, business, and the social 

sciences, where effective decision-making requires 

careful analysis of complex information and the 

integration of evidence from multiple sources. As a 

result, universities across the globe recognize 

critical thinking as a key graduate competency and 

have incorporated its development into their 

curricula and learning outcomes. 

he widespread adoption of Generative Artificial 

Intelligence has introduced both promising 

opportunities and significant challenges for 

fostering critical thinking in higher education. On 

the positive side, AI-powered applications can 

simplify complex topics, generate relevant 

examples, summarize extensive learning materials, 

and facilitate brainstorming, allowing students to 

engage with academic content more effectively. 

When learners actively question AI-generated 

responses, compare alternative viewpoints, and 

validate information using credible academic 

sources, these technologies can enhance analytical 

reasoning, promote reflective learning, and support 

the development of deeper conceptual 

understanding. 

However, the growing reliance on AI-generated 

content also presents potential risks to students' 

cognitive development. Students who depend 

heavily on AI without critically assessing the 

accuracy, relevance, or logic of its responses may 

become less engaged in independent analysis, 

argument construction, and problem-solving 

processes. Such dependence can reduce 

opportunities for reflective thinking and gradually 

weaken higher-order cognitive abilities. 

Consequently, the educational value of Generative 

AI is determined not merely by its availability but 

by how students incorporate it into their learning. 

When used as a supportive learning resource rather 

than a replacement for independent reasoning, 

GenAI has the potential to strengthen critical 

thinking while preserving students' intellectual 

autonomy. 

Researchers widely acknowledge that educators 

have an increasingly important responsibility in 

guiding the effective use of Generative Artificial 

Intelligence within higher education. Rather than 

restricting the use of AI technologies, instructors 

should create learning experiences that encourage 

students to critically examine AI-generated 

information, support their conclusions with logical 

evidence, compare multiple viewpoints, and reflect 

on their own decision-making processes. By 

incorporating these activities into teaching 

practices, educators can promote active learning 

and ensure that AI functions as a tool for 

strengthening, rather than replacing, students' 

critical thinking abilities. 

Despite the continuous advancement of artificial 

intelligence, critical thinking remains a cornerstone 

of quality higher education. As AI technologies 

become more sophisticated and widely adopted, 

educational institutions must foster learning 

environments that integrate technological 

innovation with independent inquiry, ethical 

decision-making, and analytical reasoning. Such a 

balanced educational approach enables students to 

take advantage of the capabilities offered by 

Generative AI while preserving the intellectual 

skills necessary for academic achievement, lifelong 

learning, and professional success. 

BENEFITS AND CHALLENGES OF 

ENERATIVE   AI IN HIGHER EDUCATION 

The adoption of Generative Artificial Intelligence 

(GenAI) has brought significant changes to 

higher education by transforming the way 

teaching, learning, and academic support are 

delivered. These technologies have created 

numerous opportunities to improve educational 

quality, increase accessibility, and enhance 

learning experiences. However, alongside these 

benefits, GenAI has also introduced academic, 

ethical, and pedagogical challenges that require 
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careful management. A balanced understanding 

of both its strengths and limitations is essential 

for developing effective educational strategies 

that promote responsible AI use while preserving 

students' critical thinking and independent 

learning abilities. 

A. Benefits of Generative AI 

One of the primary advantages of Generative AI 

is its ability to deliver personalized learning 

experiences that meet the diverse needs of 

individual learners. Unlike conventional 

educational resources, AI-powered platforms can 

tailor explanations according to students' 

knowledge levels, provide adaptive guidance, and 

offer instant feedback on academic tasks. This 

individualized support enables learners to 

progress at their own pace, strengthens 

conceptual understanding, and helps overcome 

learning difficulties more effectively. 

Another important contribution of GenAI is its 

ability to improve learning efficiency and 

academic productivity. AI applications enable 

students to quickly locate relevant information, 

summarize extensive reading materials, generate 

preliminary ideas for assignments, and support 

research activities. They are also valuable for 

practicing programming skills, enhancing 

academic writing, solving quantitative problems, 

and exploring multiple approaches to complex 

academic questions. By reducing the time spent 

on routine or repetitive tasks, these tools allow 

students to devote greater attention to critical 

analysis, knowledge application, and deeper 

learning. 

Generative AI also encourages creativity and 

collaborative knowledge construction. Through 

brainstorming support, idea generation, and the 

presentation of diverse perspectives, AI systems 

inspire students to think more creatively and 

consider alternative solutions to academic 

challenges. When learners actively assess, 

question, and refine AI-generated suggestions 

instead of accepting them uncritically, these 

technologies foster reflective thinking, intellectual 

curiosity, and the development of higher-order 

cognitive skills. 

Educators likewise benefit from the integration of 

Generative AI into teaching practices. AI-assisted 

technologies can support lesson planning, 

instructional content development, assessment 

design, automated evaluation, and personalized 

feedback generation. By streamlining repetitive 

administrative responsibilities, these applications 

allow instructors to dedicate more time to 

meaningful teaching, academic mentoring, 

curriculum improvement, and student interaction, 

ultimately contributing to a more engaging and 

effective learning environment. 

B. Challenges of Generative AI 

While Generative Artificial Intelligence has 

emerged as a valuable tool for enhancing teaching 

and learning in higher education, its widespread 

adoption has also raised important concerns 

regarding its influence on students' learning 

behaviors, independent thinking, and overall 

cognitive development. One of the most significant 

concerns is students' overreliance on AI-generated 

responses. When learners depend on AI to 

complete academic tasks without actively 

understanding the underlying concepts, they may 

become less engaged in independent reasoning, 

critical analysis, and problem-solving, thereby 

limiting the development of essential cognitive 

skills. 

 

Another challenge frequently discussed in the 

literature is cognitive offloading, where 

individuals delegate intellectual tasks to AI 

systems instead of processing information through 

their own reasoning. While this practice can 

improve efficiency for routine or repetitive 

activities, excessive dependence on AI may reduce 

students' opportunities to practice analytical 

thinking, decision-making, and complex 

problem-solving, ultimately affecting the 

development of higher-order cognitive abilities. 
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The accuracy and trustworthiness of AI-generated 

information also remain important concerns. Large 

Language Models (LLMs) can occasionally 

generate incorrect facts, fabricated citations, biased 

interpretations, or misleading explanations. If 

students accept such outputs without verifying 

them through reliable academic sources, inaccurate 

information may be incorporated into assignments, 

research papers, or other scholarly work, 

potentially compromising academic quality. 

 

Maintaining academic integrity has become 

another major challenge with the widespread 

availability of Generative AI. The growing 

capability of Generative Artificial Intelligence to 

create essays, computer programs, research 

summaries, and other academic materials has 

intensified concerns about academic integrity. Its 

widespread availability makes it easier for students 

to rely on AI-generated content, raising questions 

about plagiarism, excessive dependence on 

automated assistance, and the originality and 

credibility of their academic work.In response, 

many educational institutions are redesigning 

assessment methods to emphasize originality, 

critical evaluation, and genuine demonstration of 

learning rather than simple content production. 

 

Ethical and privacy-related issues have also gained 

increasing attention. Many AI platforms collect and 

process user data to improve their performance, 

raising concerns about data protection, 

confidentiality, transparency, and the responsible 

use of personal information. Furthermore, unequal 

access to advanced AI technologies may create 

disparities in learning opportunities, particularly 

among students studying in institutions with 

limited technological infrastructure or financial 

resources. 

 

Overall, the existing literature indicates that the 

educational value of Generative Artificial 

Intelligence depends on how responsibly it is 

implemented and used. Its successful integration 

requires effective instructional design, strong AI 

literacy, ethical awareness, and active student 

engagement throughout the learning process. 

Higher education institutions should therefore 

promote the use of AI as a supportive educational 

resource rather than a substitute for independent 

thinking. By adopting a balanced and 

well-regulated approach, universities can harness 

the advantages of Generative AI while minimizing 

its potential risks and preserving the critical 

thinking, analytical reasoning, and 

problem-solving skills that remain fundamental to 

higher education. 

RESEARCH GAPS 

Despite the rapid expansion of research on the use 

of Generative Artificial Intelligence (GenAI) in 

higher education, important gaps remain in the 

existing literature. These limitations hinder a 

thorough understanding of how GenAI influences 

the development of students' critical thinking skills 

across diverse educational contexts.Existing 

investigations have primarily concentrated on 

technology acceptance, learner attitudes, academic 

achievement, and ethical considerations, whereas 

comparatively less attention has been devoted to 

systematically examining the relationship between 

GenAI use and the development of higher-order 

cognitive skills through rigorous empirical 

evidence. 

A major limitation in the current literature is the 

absence of a common framework for evaluating 

critical thinking in AI-supported educational 

settings. Researchers employ a wide variety of 

assessment instruments, measurement scales, and 

evaluation techniques, making it difficult to 

compare findings across studies or establish 

consistent conclusions. Consequently, there is still 

no universally accepted approach for assessing 

how Generative AI influences students' analytical 

reasoning, decision-making, and critical thinking 

abilities. 

Another significant research gap relates to the 

shortage of longitudinal investigations. Most 

available studies rely on short-duration classroom 

interventions, pilot experiments, or cross-sectional 
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surveys that capture only immediate outcomes. 

While these studies provide valuable preliminary 

evidence, they offer limited insight into the 

long-term cognitive effects of sustained AI use. 

Future longitudinal research is necessary to 

determine whether continuous interaction with 

Generative AI strengthens critical thinking over 

time or gradually increases learners' dependence on 

AI-assisted decision-making. 

The geographical and institutional scope of 

existing research also remains relatively narrow. A 

large proportion of published studies are conducted 

within individual universities or specific regions 

and frequently involve modest sample sizes. Such 

limitations reduce the generalizability of research 

findings across different educational systems and 

cultural contexts. Therefore, future investigations 

should include larger, multi-institutional, and 

cross-cultural samples representing diverse 

academic disciplines and student populations to 

produce more reliable and broadly applicable 

evidence. 

Another area requiring greater attention is the 

comparative evaluation of different Generative AI 

platforms. To date, much of the literature has 

focused predominantly on ChatGPT, whereas other 

advanced systems, including Gemini, Claude, 

Microsoft Copilot, and DeepSeek, have received 

comparatively limited scholarly examination. 

Because these platforms differ in their architecture, 

functionality, and response quality, comparative 

studies are essential for understanding how various 

AI systems influence learning outcomes and 

critical thinking development. 

Current research has also devoted insufficient 

attention to AI literacy and effective prompt 

engineering. Students who understand how to 

formulate effective prompts, interpret AI-generated 

responses critically, and verify information through 

credible academic sources are likely to benefit 

more from AI-assisted learning than those who 

interact with these technologies passively. 

However, empirical evidence examining the 

contribution of these competencies to critical 

thinking remains limited, highlighting an important 

direction for future research. 

Furthermore, many published studies emphasize 

either the educational benefits or the potential risks 

of Generative AI without providing a balanced 

perspective that considers the interaction of 

multiple influencing factors. There remains a need 

for comprehensive conceptual models that 

integrate variables such as responsible AI use, 

cognitive engagement, self-regulated learning, 

instructional design, ethical awareness, and AI 

literacy. Such integrated frameworks would 

provide a more holistic understanding of how 

Generative AI shapes students' critical thinking 

within higher education. 

Based on these identified gaps, this review 

emphasizes the importance of developing a 

comprehensive conceptual framework that 

explains the relationship between Generative AI 

and critical thinking in higher education. Future 

research should prioritize standardized assessment 

methods, long-term and multi-institutional 

investigations, comparative analyses of emerging 

AI platforms, and instructional approaches that 

encourage reflective, ethical, and responsible AI 

use. Addressing these issues will strengthen the 

evidence base and support the development of 

educational practices that leverage the advantages 

of Generative AI while preserving the independent 

reasoning, analytical thinking, and 

problem-solving abilities essential for academic 

excellence and professional success. 

 PROPOSED CONCEPTUAL FRAMEWORK 

Drawing upon the evidence synthesized from the 

reviewed studies, this paper proposes a conceptual 

framework to illustrate how the responsible 

integration of Generative Artificial Intelligence 

(GenAI) can contribute to the development of 

critical thinking in higher education. The 

framework argues that the educational 

effectiveness of GenAI is determined not simply by 

the availability of AI technologies but by the 

quality of students' interaction with these tools. 

When used appropriately, Generative AI should 
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complement human cognition by supporting 

inquiry, reflection, and evidence-based 

decision-making rather than replacing independent 

thinking. 

The framework begins with Generative AI Usage, 

representing students' academic use of AI 

applications such as ChatGPT, Gemini, Microsoft 

Copilot, Claude, and DeepSeek. These platforms 

assist learners in a variety of educational tasks, 

including understanding complex concepts, 

generating ideas, writing code, summarizing 

academic materials, and receiving personalized 

learning assistance. However, the benefits derived 

from these tools depend largely on students' ability 

to engage with AI thoughtfully and responsibly 

instead of relying on it unquestioningly. 

The second element of the framework is AI 

Literacy, which refers to learners' knowledge of 

the capabilities, limitations, ethical implications, 

and potential risks associated with Generative AI. 

Students with well-developed AI literacy skills are 

more effective at evaluating the accuracy and 

reliability of AI-generated content. They can 

distinguish misleading or biased information, 

confirm responses using trustworthy academic 

resources, and integrate AI into their learning 

process as a supportive aid while maintaining their 

own critical thinking and independent 

decision-making. 

Another important component is Prompt 

Engineering, which focuses on students' ability to 

formulate clear, precise, and context-specific 

prompts when interacting with AI systems. 

Effective prompting enables AI to generate more 

accurate, relevant, and meaningful responses, 

encouraging learners to investigate academic 

topics more thoroughly, compare alternative 

viewpoints, and develop a deeper understanding 

before reaching conclusions. 

The framework further incorporates 

Self-Regulated Learning, emphasizing students' 

active involvement in planning, monitoring, and 

evaluating their own learning process. 

Self-regulated learners critically assess 

AI-generated content, recognize gaps in their 

understanding, seek additional evidence when 

necessary, and refine their knowledge through 

continuous reflection. Instead of depending 

entirely on AI, they use these technologies 

strategically to enhance learning while maintaining 

responsibility for the quality and accuracy of their 

academic work. 

The interaction of these four components 

contributes directly to the development of Critical 

Thinking. Through responsible AI use, learners 

are encouraged to evaluate evidence, examine 

competing arguments, question assumptions, solve 

complex problems, and make informed decisions 

based on logical reasoning. Rather than accepting 

AI-generated responses at face value, students 

compare information from multiple reliable 

sources, identify inconsistencies, and justify their 

conclusions using evidence. This active 

engagement strengthens analytical reasoning and 

promotes deeper, more meaningful learning 

experiences. 

The final stage of the framework is Improved 

Learning Performance, which reflects enhanced 

academic achievement, stronger problem-solving 

capabilities, increased creativity, improved 

decision-making, and greater independent learning. 

The proposed framework suggests that the positive 

educational impact of Generative AI is achieved 

when AI usage is supported by AI literacy, 

effective prompt engineering, and self-regulated 

learning. Together, these factors enable students to 

benefit from AI technologies while preserving and 

strengthening the higher-order cognitive skills that 

remain fundamental to success in higher education. 

The proposed conceptual framework further 

emphasizes the important role of educators and 

higher education institutions in ensuring the 

effective integration of Generative Artificial 

Intelligence into the learning process. Rather than 

discouraging students from using AI technologies, 
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instructors should design instructional activities 

that require learners to critically examine 

AI-generated responses, justify their conclusions 

with evidence, compare alternative viewpoints, and 

reflect on their decision-making process. Such 

learner-centered teaching strategies encourage 

active engagement, responsible AI use, and the 

development of independent thinking, ensuring 

that Generative AI serves as a catalyst for critical 

thinking rather than a substitute for it. 

 

      Conceptual Model of Responsible GenAI 

Integration    

 

          Academic Use of Generative AI Tools       

             (ChatGPT, Gemini, Copilot, Claude) 

                           │ 

                           ▼ 

                     AI Literacy 

                           │ 

                           ▼ 

                  Prompt Engineering 

                           │ 

                           ▼ 

                Self-Regulated Learning 

                           │ 

                           ▼ 

                  Critical Thinking 

     (Analysis, Evaluation, Reflection, 

         Problem Solving, Reasoning) 

                           │ 

                           ▼ 

             Improved Learning Performance 

The proposed framework provides a foundation for 

future empirical research. Researchers can validate 

the relationships among these components using 

surveys, structural equation modeling (SEM), or 

experimental studies conducted across different 

higher education institutions. Such empirical 

evidence will contribute to the development of 

standardized models for evaluating AI-supported 

learning and provide practical guidance for 

educators and policymakers seeking to integrate 

Generative AI into higher education in a 

responsible, ethical, and pedagogically effective 

manner while fostering students' critical thinking 

and higher-order cognitive skills. 

 FUTURE RESEARCH DIRECTIONS 

The continuous advancement of Generative 

Artificial Intelligence presents significant 

possibilities for transforming teaching and learning 

within higher education. Despite the growing 

number of studies in this field, research remains 

relatively limited, and many important aspects 

have yet to be explored in depth. Future 

investigations should concentrate on developing 

evidence-based educational strategies that harness 

the advantages of Generative AI while addressing 

its potential risks to students' critical thinking, 

cognitive development, and independent learning. 

Such research will support the creation of effective 

policies and instructional practices that encourage 

the responsible and meaningful integration of AI 

into higher education. 

A key priority for future research is to establish 

standardized approaches for assessing critical 

thinking in AI-supported learning environments. 

Current studies employ a wide range of assessment 

instruments and evaluation techniques, making 

meaningful comparisons across institutions and 

academic disciplines difficult. Future 

investigations should introduce reliable assessment 

models that integrate cognitive measures, learning 

analytics, and behavioral indicators to provide a 

more accurate understanding of how students' 

critical thinking skills evolve through the use of 

Generative Artificial Intelligence. 

CONCLUSION 

Generative Artificial Intelligence (GenAI) has 

rapidly emerged as a transformative technology in 

higher education, reshaping the ways in which 

students acquire knowledge, solve academic 

problems, and engage with information. Advanced 

AI applications, including ChatGPT, Gemini, 

Microsoft Copilot, Claude, and DeepSeek, offer 

immediate academic assistance, adaptive learning 

support, and opportunities for creative exploration. 
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When incorporated appropriately into educational 

activities, these technologies can enhance learning 

effectiveness, promote active student participation, 

and encourage self-directed learning. 

The findings synthesized in this review 

demonstrate that the relationship between 

Generative AI and critical thinking is multifaceted 

and strongly influenced by the manner in which AI 

is integrated into teaching and learning. When 

applied responsibly, AI can stimulate analytical 

reasoning, reflective thinking, creativity, and 

problem-solving by enabling students to examine 

diverse viewpoints and critically assess available 

information. Conversely, excessive reliance on 

AI-generated responses may discourage 

independent reasoning, reduce cognitive 

engagement, and increase cognitive offloading. 

These observations indicate that Generative AI 

should function as a complementary educational 

resource that strengthens human thinking rather 

than replacing it. 

The review further reveals several important gaps 

in the current body of research. A considerable 

proportion of existing studies emphasize 

technology acceptance, student attitudes, or 

short-term academic outcomes, whereas 

comparatively little attention has been devoted to 

directly assessing the influence of Generative AI on 

the development of critical thinking skills. 

Furthermore, inconsistencies in assessment 

approaches, the limited availability of longitudinal 

evidence, and the lack of comparative 

investigations across multiple AI platforms 

demonstrate the need for more comprehensive and 

rigorous research in this field. 

To overcome these research limitations, the present 

study introduces a conceptual framework that 

combines key factors, including Generative AI 

usage, AI literacy, prompt engineering, 

self-regulated learning, and critical thinking. This 

framework provides a structured approach for 

examining how these interconnected elements 

influence students' learning experiences and 

cognitive development in higher education. The 

framework emphasizes that students can benefit 

most from AI when they critically evaluate 

AI-generated information, verify its accuracy, and 

actively participate in the learning process. It also 

highlights the important role of educators in 

designing instructional activities that encourage 

responsible AI use and promote higher-order 

cognitive skills. 

Further investigation is needed to establish 

consistent approaches for assessing critical 

thinking, undertake longitudinal and 

multi-institutional research, evaluate the 

educational effectiveness of different Generative 

AI platforms, and identify instructional practices 

that effectively promote higher-order thinking 

skills. The findings generated from these studies 

can provide a stronger evidence base for 

educational institutions to formulate informed 

policies and implement responsible AI integration 

strategies that enhance teaching, learning, and 

students' cognitive development. 

In conclusion, Generative Artificial Intelligence 

has the potential to become a valuable educational 

partner that enhances learning without replacing 

human intelligence. Achieving this balance 

requires collaboration among educators, 

researchers, policymakers, and Educational 

institutions should empower learners to use 

Generative Artificial Intelligence in ways that 

promote intellectual growth rather than replace 

independent thinking. By integrating AI through 

well-designed pedagogical practices, universities 

can foster critical thinking, ethical reasoning, 

informed decision-making, and lifelong learning 

competencies. When implemented thoughtfully 

and responsibly, Generative AI can enrich 

conventional teaching approaches while 

safeguarding the analytical, creative, and 

problem-solving abilities that are fundamental to 

both academic excellence and long-term 

professional development. 
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