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ABSTRACT 

With the rapid development of generative artificial intelligence technologies represented by ChatGPT, the field 

of education is undergoing profound transformation. Against this backdrop, the cultivation of critical thinking 

among graduate students has become particularly important. This paper explores the interactive relationship 

between generative artificial intelligence and critical thinking, pointing out that while generative AI can support 

thinking training through personalized learning, it may also lead to cognitive laziness. The paper proposes 

constructing cultivation pathways from three dimensions: curriculum design, teaching methods, and evaluation 

systems. In response to issues such as insufficient teacher capacity, rapid technological iteration, and academic 

integrity, this paper suggests strengthening teacher training, designing flexible curricula, and establishing 

academic norms. Together, these measures provide both a theoretical framework and practical strategies for 

cultivating graduate students’ critical thinking in the age of artificial intelligence. 

Keywords: Generative artificial intelligence, Graduate education, Critical thinking, Cultivation 

pathway. 

1. INTRODUCTION 

1.1 Research Background 

With the rapid development of generative 

artificial intelligence technologies represented by 

ChatGPT, society is undergoing an unprecedented 

wave of digital transformation, and the field of 

education is no exception. The deep application of 

generative AI technology is reshaping traditional 

teaching models. Guided by the Ministry of 

Education's "Innovation Action Plan for Artificial 

Intelligence in Higher Education Institutions," 

higher education must actively adapt to these 

changes, fully utilize the advantages of AI 

technology, and promote educational innovation 

and development. Against this backdrop, the 

importance of critical thinking has become 

increasingly prominent, especially in graduate 

education, which is the key stage for cultivating 

high-level talents—making the cultivation of 

critical thinking a top priority. 

The widespread use of generative AI tools 

brings a dual impact on the cultivation of graduate 

students’ critical thinking: on the one hand, these 

tools provide personalized learning support and 

assist academic research; on the other hand, over-

reliance on generative AI may lead to cognitive 

laziness among graduate students, weakening their 

independent analytical and deep-thinking abilities. 

Therefore, in the AI era, how to balance the 

convenience of technology with the cultivation of 

critical thinking and explore cultivation paths 

adapted to the new era’s demands has become an 

urgent issue in graduate education. 

1.2 Research Objectives 

Graduate education is a crucial stage for 

cultivating innovative high-level talents. Compared 

to undergraduates, graduate students use generative 
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AI tools more frequently, and the impact on their 

critical thinking and autonomous learning abilities 

is more significant. They also have greater potential 

for integrating AI technology to cultivate critical 

thinking. 

This paper aims to systematically explore 

innovative pathways for cultivating graduate 

students’ critical thinking in the age of artificial 

intelligence. Specific objectives include analyzing 

the new changes in the connotation of critical 

thinking in the AI era, examining the interaction 

between generative AI technology and critical 

thinking cultivation, and constructing a theoretical 

framework for cultivating graduate students’ 

critical thinking adapted to the AI era. Based on the 

proposed theoretical framework, the paper will 

study practical implementation strategies, providing 

references for the reform of talent cultivation 

models in higher education. 

1.3 Significance of the Research 

The theoretical and practical significance of this 

paper is mainly reflected in three aspects: First, at 

the theoretical level, by analyzing the interactive 

mechanism between AI and critical thinking in 

depth, it expands the contemporary connotation of 

critical thinking theory and provides a new 

perspective for research on thinking skills 

cultivation in the AI era. Second, at the practical 

level, the cultivation paths designed for the 

characteristics of graduate education can offer 

concrete guidance for university teaching reform 

and promote the improvement of high-level talent 

cultivation quality. Finally, at the societal level, 

cultivating graduates with high-level critical 

thinking helps address the ethical challenges and 

information overload brought by the explosive 

development of AI technology, providing talent 

support for building an innovative nation. 

2. CORE CONCEPTS AND 

THEORETICAL FOUNDATION 

2.1 Definition and Components of Critical 

Thinking 

Critical thinking is a complex, multidimensional 

concept without a fully unified definition in 

academia, but there is basic consensus in existing 

research. Chen Junyu defines critical thinking as “a 

comprehensive thinking characterized and 

intrinsically driven by a critical spirit, used for 

dialectical and fair evaluation of texts “, and points 

out that its structure contains two dimensions: 

critical spirit and critical thinking skills.[1] This 

definition emphasizes the dual attributes of critical 

thinking as both a personality trait and a cognitive 

skill. Luo Qingxu further regards critical thinking 

as “a personal quality that enables individuals to 

make self-regulatory judgments on the correctness 

of knowledge generation processes, theories, 

methods, backgrounds, evidence, and standards for 

evaluating knowledge “,[2] highlighting the 

metacognitive component of critical thinking. 

Synthesizing current research, the components 

of critical thinking can be analyzed on three levels: 

At the level of personal traits, it includes qualities 

such as initiative, independence, openness, 

skepticism, self-confidence, and resilience; at the 

cognitive skills level, it covers text analysis, 

problem-posing, argument evaluation, and fallacy 

recognition; at the metacognitive level, it 

emphasizes self-regulation and monitoring abilities, 

which are crucial for the continuous development 

of critical thinking. 

2.2 Features of AI Applications in 

Education 

The application of generative AI technology in 

education exhibits three salient features: First is 

personalized adaptation. Through learning analytics 

and adaptive algorithms, AI systems can identify 

learners’ cognitive characteristics and needs, 

providing customized learning paths and resource 

recommendations. Generative AI can greatly 

promote deeper understanding and 

multidimensional thinking through intelligent 

recommendations and learning analytics.[3] Second 

is instant feedback, where intelligent systems can 

monitor and assess students’ problem-solving 

processes in real time, providing timely 

constructive feedback. This formative evaluation 

mechanism greatly optimizes thinking training 

effectiveness. Third is situational simulation, where 

generative AI, leveraging VR and AR technologies, 

creates immersive learning environments, providing 

authentic problem scenarios for cultivating graduate 

students’ critical thinking.(“Table 1”) 
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Table 1. Main features of AI applications in education and their impact on critical thinking cultivation 

Application Feature Technical Manifestation How It Promotes Critical Thinking 

Personalized Adaptation Learning analytics and 

recommendation algorithms Precisely 

Trains thinking weaknesses 

Instant Feedback Automated assessment and real-time 

interaction 

Accelerates optimization of thinking 

processes 

Situational Simulation Virtual reality and augmented reality Provides real-world thinking application 

scenarios 

 

2.3 Interaction Between Generative AI and 

Critical Thinking 

There is a complex interactive relationship 

between generative AI and critical thinking. On one 

hand, generative AI tools like ChatGPT can 

promote the development of critical thinking. When 

using these tools, graduate students must evaluate 

the credibility and validity of generated content 

with reference to existing and other information 

sources, prompting analysis and reflection. This 

evaluation process itself is excellent critical 

thinking training. On the other hand, critical 

thinking helps graduate students make more 

effective use of generative AI tools. Those with 

strong critical thinking skills can ask more targeted 

questions and better discern information reliability, 

thus gaining greater benefits from human-computer 

interaction—a positive feedback loop exists 

between critical thinking and generative AI. 

However, this interaction also carries potential 

risks. Excessive reliance on generative AI tools 

may lead to "outsourcing" of thinking and cognitive 

fixation. If graduate students overly depend on AI 

for content provision, their intrinsic motivation to 

learn diminishes, and the thinking process is 

handed off to AI, leaving their own critical thinking 

inadequately exercised. Over time, this will 

inevitably harm their critical thinking abilities. 

Therefore, how to leverage the advantages of 

generative AI tools while avoiding their negative 

impact on critical thinking is a key issue that must 

be addressed in cultivating graduate students’ 

critical thinking. 

 

 

 

 

3. NEW REQUIREMENTS FOR 

CRITICAL THINKING IN THE 

AGE OF ARTIFICIAL 

INTELLIGENCE 

3.1 Critical Evaluation of AI-generated 

Content 

The AI era places new demands on graduate 

students’ critical thinking, foremost among which is 

the ability to critically evaluate AI-generated 

content. Although generative AI tools can produce 

fluent and coherent content in most cases, they may 

also generate meaningless or factually incorrect 

information. Graduate students must be able to 

identify such content to effectively use AI to foster 

critical thinking. Specifically, this critical 

evaluation ability involves three levels: First, 

source tracing—being able to track the original 

sources of information; second, logical 

verification—being able to check the validity of 

argument chains; third, fact-checking—being able 

to cross-verify key facts via multiple sources. Only 

through the integrated application of these three 

levels can critical evaluation be effectively 

exercised. 

3.2 Algorithmic Awareness and Digital 

Literacy 

The second new requirement for critical 

thinking in the AI era is the enhancement of new 

digital literacy, including algorithmic awareness. 

Digital literacy in the AI era goes beyond technical 

proficiency to include a critical understanding of 

algorithmic logic, encompassing not only the ability 

to use computers but also the critical thinking skills 

to properly locate information value online and use 

information rationally. In an algorithm-driven 

information environment, graduate students need to 

understand the basic operating principles and data 

flows behind generative AI in order to make wise 

judgments and, in the process, strengthen their 
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critical thinking. Algorithmic awareness first 

requires recognition of potential algorithmic biases 

and limitations, second, understanding how 

personalized recommendations affect information 

acquisition, and most importantly, clarifying the 

ethical boundaries of data collection and use. Only 

with such deep algorithmic awareness can graduate 

students maintain independent thinking in digital 

environments. 

4. THEORETICAL CONSTRUCTION 

OF CULTIVATION PATHWAYS 

In the AI era, the cultivation of graduate 

students’ critical thinking requires systematic 

theoretical construction and practical innovation, 

which can be explored from three dimensions: 

curriculum design, teaching methodology, and 

assessment systems. 

4.1 Principles of Curriculum Design 

Based on new requirements in the AI era, 

curriculum design for cultivating graduate students’ 

critical thinking should follow three core principles: 

integration, progression, and contextualization. 

First, the principle of integration calls for 

embedding critical thinking training organically 

into the professional curriculum, rather than as a 

stand-alone course, thereby leveraging the 

interaction between the two to improve cultivation 

efficiency. Curriculum design should identify the 

critical thinking focus in each discipline—for 

science and engineering, emphasis should be on 

critical analysis of experimental data; for 

humanities and social sciences, focus should be on 

critical examination of theoretical frameworks. 

Second, the principle of progression requires 

designing progressive critical thinking instruction 

according to stages of graduate training, closely 

integrating knowledge instruction and academic 

quality development. In the knowledge instruction 

stage, emphasis should be on mastering basic 

critical skills, while the academic quality stage 

should focus on critical thinking capacity training. 

Third, the principle of contextualization advocates 

closely linking critical thinking course content to 

real problems in academic research and 

professional practice, avoiding abstract, formulaic 

training. The use of case-based teaching can inspire 

deep thinking and train graduates to solve problems 

with critical thinking. 

 

4.2 Innovation in Teaching Methods 

Critical thinking instruction for graduate 

students in the AI era requires methodological 

innovation empowered by technology, focusing on 

three main models. The first is the man-machine 

dialogue approach, integrating AI tools to guide 

students in analyzing data biases, logical flaws, or 

ethical dilemmas, cultivating questioning and 

reflective abilities. This approach offers 

personalized thinking training without temporal or 

spatial constraints. The second is the multimodal 

case analysis method, which, by combining text, 

data, and images in role-playing or scenario 

simulation, trains graduates to make balanced 

decisions amid uncertainty, enhancing their critical 

analytical skills in complex information 

environments. The third is the virtual collaborative 

seminar method, where metaverse technologies 

create virtual academic communities for debate and 

discussion, deepening critical thinking through 

perspective shifts. The core of these methods is to 

treat generative AI as both a teaching tool and a 

reflection object, deepening critical thinking 

through interaction. 

4.3 Reform of Assessment Systems 

Effective cultivation of critical thinking requires 

accompanying reform of assessment systems, 

moving beyond traditional models to build dynamic, 

multidimensional intelligent evaluation frameworks. 

First is multidimensional assessment, focusing 

not only on thinking outcomes but also on the 

quality of the thinking process. Generative AI-

driven formative assessment can use learning 

analytics to track students’ thinking trajectories in 

real time, recording logical rigor, evidence usage, 

and depth of reflection in case analyses and debates, 

thus replacing outcome-only assessment with 

process-based indicators. Second is peer review 

among graduate students, establishing mechanisms 

for mutual critical evaluation, which enhances self-

regulation capacity—a significant factor in 

cultivating critical thinking. Assessment reform 

will shift focus from knowledge acquisition to 

thinking process optimization, promoting the 

development of critical thinking. 
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5. IMPLEMENTATION 

CHALLENGES AND 

COUNTERMEASURES 

This section systematically analyzes the 

underlying manifestations of these challenges and 

proposes targeted coping strategies: building 

faculty development support systems to enhance 

technical integration, designing flexible curriculum 

systems to adapt to technological change, and 

advancing the modernization of academic 

governance to balance innovation and norms. These 

measures jointly provide pragmatic pathways for 

cultivating critical thinking among graduate 

students in the AI era. 

5.1 Main Challenges 

As AI technology becomes deeply embedded in 

education, cultivating graduate students’ critical 

thinking faces multiple practical challenges. The 

main obstacles are lagging faculty development, 

adaptive pressures from rapid technological 

iteration, and new forms of academic integrity 

issues. 

5.1.1 Deep Challenges in Faculty 

Professional Development 

Currently, university faculty face multiple 

issues in responding to the AI-driven educational 

transformation. In terms of generational differences, 

some senior faculty have barriers to technology 

adoption, and their ingrained teaching philosophies 

conflict with new AI-supported models, 

manifesting as resistance to technological 

intervention and path dependence on traditional 

methods. In terms of capacity, most teachers are 

stuck at basic tool use and lack the ability to deeply 

integrate AI into subject teaching. This lag in 

professional development not only affects teaching 

quality but also hinders the cultivation of students’ 

critical thinking. 

5.1.2 Challenges from Rapid 

Technological Iteration 

The explosive development of generative AI 

poses severe adaptability tests for education 

systems. At the infrastructure level, the update 

cycles of university hardware lag far behind the 

pace of technological innovation, causing frequent 

compatibility issues. In terms of curriculum content, 

rapid tech iteration risks making content obsolete 

quickly, shortening the effective lifespan of 

teaching cases. Methodological disruption from 

technology puts unprecedented strain on teaching 

quality assurance. 

5.1.3 Evolution of Academic Integrity 

Issues 

The proliferation of generative AI technology 

has made academic integrity issues far more 

complex. Technologically, next-generation AI tools 

can highly simulate personal writing styles, making 

academic misconduct harder to detect. Cognitively, 

there is a lack of consensus in academia on the 

permissible boundaries for AI use in research and 

writing, with serious disagreements among 

disciplines and scholars. Institutionally, current 

academic oversight mechanisms lag far behind 

technology, and often lack the basis for dealing 

with AI-related disputes, increasing management 

costs and risking long-term harm to the academic 

ecosystem. 

5.2 Countermeasures 

Building faculty development support systems, 

designing flexible curricula, and modernizing 

academic governance can effectively address the 

practical challenges in cultivating graduate 

students’ critical thinking in the AI era, providing 

more feasible implementation paths. 

5.2.1 Building Faculty Development 

Support Systems 

Establishing a faculty professional development 

system for the AI era requires comprehensive, 

multi-layered design. First, differentiated training 

programs should be designed for teachers of 

different backgrounds and disciplines, with AI 

teaching labs offering safe environments for 

experimentation. Accelerate the development of 

disciplinary case libraries demonstrating best 

practices in blending traditional and technological 

teaching. The core move is to include AI teaching 

capability in faculty evaluation systems, 

institutionally guiding substantive change in 

teaching philosophy and methods. Such systematic 

support boosts confidence and capability in 

adapting to technological change. 

5.2.2 Innovative Design of Flexible 

Curriculum Systems 

The fundamental solution to technological 

iteration is flexible curriculum systems that 
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organically combine stable instruction in thinking 

methods with modular, updatable technical 

application units. Theoretical core courses should 

focus on cultivating foundational critical thinking 

skills unaffected by technology; technical 

application modules should be dynamic, with agile 

updating mechanisms maintaining synchronization 

with technological advances. Emphasize cultivating 

students’ technology transfer capabilities for quick 

tool adaptation. This design ensures both 

curriculum stability and necessary adaptability. 

5.2.3 Modernization of Academic 

Governance Systems 

Building academic governance suited to the AI 

era requires institutional innovation. The 

foundation is establishing detailed, actionable 

generative AI usage norms, clarifying boundaries 

for AI applications in various academic scenarios. 

Technologically, develop multidimensional 

detection tools combining text analysis and process 

tracing to monitor academic issues arising from AI. 

Establish dedicated ethics committees and graded, 

categorized procedures for issue resolution. Most 

importantly, cultivate academic self-discipline 

among graduate students, embedding integrity 

education throughout the training process. This 

comprehensive approach both guards against 

academic risks and preserves necessary space for 

innovation, balancing norms and development. 

6. CONCLUSION 

This paper systematically explores the 

cultivation pathways of graduate students’ critical 

thinking in the AI era and reaches three main 

conclusions. First, the development of generative 

AI brings new opportunities for cultivating critical 

thinking, but also raises new requirements for 

critical evaluation of AI-generated content and 

algorithmic awareness. Second, effective 

cultivation pathways require synergy and 

innovation in curriculum design, teaching methods, 

and assessment systems. Finally, challenges such as 

insufficient faculty preparation, rapid technological 

iteration, and risks to academic integrity must be 

overcome through faculty training, flexible courses, 

and the establishment of academic norms. 

Looking ahead, as AI technology continues to 

evolve, cultivating graduate students’ critical 

thinking will face more possibilities and challenges. 

On the one hand, advances in generative AI may 

offer more precise support for personalized learning 

and thinking training; on the other, issues such as 

technical ethics and data bias will become more 

complex, demanding higher levels of critical 

thinking. Educators must keep abreast of 

technological trends, dynamically adjust training 

strategies, and deeply integrate critical thinking 

with innovation skills to lay a solid foundation for 

graduate development in the AI era. Meanwhile, 

enhanced interdisciplinary cooperation and 

international exchange will broaden the vision and 

practical platforms for cultivating critical thinking, 

driving qualitative leaps in higher education amid 

technological transformation. 
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