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ABSTRACT 

The rapid development of Artificial Intelligence (AI) has transformed education, particularly in 
classroom learning. AI technologies, including intelligent tutoring systems, generative AI, and 
adaptive learning platforms, provide new opportunities to enhance learning experiences. 
However, their integration also raises important pedagogical questions regarding students’ 
critical thinking, autonomy, and growth mindset. This article examines how AI can function as 
both an opportunity and a challenge in fostering students’ growth mindset. The study employs a 
qualitative literature review by analyzing recent research on AI in education, critical thinking, and 
growth mindset. The findings indicate that AI improves access to information, supports 
personalized learning, and encourages reflective thinking. However, excessive dependence on AI 
may reduce deep cognitive engagement without appropriate pedagogical guidance. The 
discussion focuses on three key dimensions: AI as a learning support tool, a catalyst for critical 
thinking, and a factor influencing students’ confidence and autonomy. The findings emphasize the 
essential role of teachers in guiding students to use AI responsibly and reflectively. When 
effectively integrated into classroom activities, AI can promote inquiry, evaluation, and 
independent learning rather than replace human thinking. Therefore, AI should not be viewed 
simply as beneficial or harmful but as a pedagogical challenge requiring thoughtful instructional 
integration. This study concludes that, when supported by appropriate teaching strategies, AI can 
contribute positively to the development of growth mindset, critical thinking, and reflective 
learning, while reinforcing the importance of balancing technological innovation with sound 
educational practice. 
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Introduction 

The integration of digital technology in education has accelerated significantly in recent 

years, particularly with the emergence of Artificial Intelligence (AI). AI technologies are 

increasingly used in classrooms through adaptive learning systems, intelligent tutoring platforms, 

automated assessment tools, and generative AI applications such as chatbots. These technologies 

have the potential to transform teaching and learning processes by providing personalized 

learning experiences, instant feedback, and access to a vast amount of information [1]–[2]. 

AI is often described as a transformative force in education because it enables adaptive 

and student-centered learning environments. Through machine learning algorithms and data 

analytics, AI systems can analyze students’ learning patterns and provide tailored feedback based 

on individual needs [3]. This capability allows educators to design more flexible and personalized 

instructional approaches, which are considered essential for 21st-century education. 

However, the increasing presence of AI in classrooms has also generated debates about 

its potential impact on students’ cognitive development. Some scholars argue that AI can enhance 

higher-order thinking skills by encouraging students to analyze, evaluate, and reflect on 

information [4]. Others warn that excessive reliance on AI tools may weaken independent 

thinking and create dependency on automated solutions [5]. 

From a psychological perspective, one important concept related to learning in the digital 

era is the growth mindset, which refers to the belief that intelligence and abilities can be 

developed through effort and learning processes. Students with a growth mindset tend to view 

challenges as opportunities to improve their abilities rather than as obstacles [6]. 

In the context of AI-supported learning, the development of growth mindset becomes 

particularly important. The availability of AI tools can either support or hinder students’ learning 

attitudes depending on how these tools are used. When students use AI merely to obtain quick 

answers, they may bypass the learning process. On the other hand, when AI is used as a learning 

partner for exploration and reflection, it can support deeper understanding and intellectual 

curiosity. 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
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According to our perspective, the use of Artificial Intelligence (AI) in learning can be seen 

as both an opportunity and a challenge for teachers and students. In the context of growth 

mindset, AI should not be viewed strictly as either positive or negative, but rather in terms of how 

teachers guide its use wisely. AI can support learning by providing information, explanations, and 

opportunities for exploration. However, students must understand that AI-generated answers 

are not always completely accurate or final. Therefore, learners still need to select, verify, and 

compare information from multiple sources. 

Furthermore, AI can train students’ critical thinking abilities because students must 

formulate appropriate prompts, analyze AI responses, evaluate their relevance to learning 

concepts, and reflect on their own understanding. In addition, AI can strengthen students’ 

confidence in learning because it allows them to explore ideas independently before discussing 

them with teachers or peers. 

Therefore, the integration of AI in classroom learning should not be reduced to a debate 

of “pro or contra.” Instead, it should be seen as a pedagogical challenge that requires teachers to 

guide students in using AI critically, reflectively, and responsibly. 

Based on this background, the purpose of this article is to analyze the role of AI in 

classroom learning and its implications for developing students’ growth mindset. The discussion 

focuses on three main aspects: AI as a learning support tool, AI as a medium for developing critical 

thinking, and AI as a factor influencing students’ confidence and learning autonomy. 

Material and Methods 

This study uses a qualitative literature review approach to examine the role of Artificial 

Intelligence in classroom learning and its relationship with students’ growth mindset. The 

literature review method allows researchers to synthesize existing knowledge from various 

academic sources and identify patterns, trends, and research gaps related to the topic [7]. 

A. Data Sources 

The data used in this study were collected from academic journals, conference proceedings, 

and scholarly publications related to AI in education, growth mindset, and digital learning 

environments. The sources were obtained through online academic databases such as Google 

Scholar, Scopus-indexed journals, and open-access repositories. 

B. Selection Criteria 

To ensure the relevance and academic quality of the sources, several selection criteria were 

applied in this literature review. First, the studies included in this research were limited to 

publications released between 2020 and 2025 in order to capture the most recent developments 

in the field of Artificial Intelligence in education. Second, the selected literature specifically 
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discusses the use of AI within educational contexts, particularly in classroom learning 

environments. Third, the studies address issues related to critical thinking, mindset, or student 

learning development, as these aspects are closely connected to the focus of this article. Finally, 

only publications from peer-reviewed journals or academic conference proceedings were 

included to ensure the credibility and scholarly validity of the sources analyzed. 

C. Data Analysis 

The collected literature was analyzed using thematic analysis, a qualitative method that aims 

to identify recurring themes and conceptual patterns across different studies. Through this 

approach, the researchers examined how various scholars discuss the integration of Artificial 

Intelligence in education and its implications for student learning. The analysis focused on three 

main dimensions: the role of AI as a learning support tool, the contribution of AI to the 

development of students’ critical thinking, and the influence of AI on students’ confidence and 

autonomy in learning. These themes were then used as the main framework for organizing the 

results and discussion section of the article. 

Results and Discussion 

A. AI as a Learning Support Tool in the Classroom 

Artificial Intelligence has become an increasingly important tool for supporting classroom 

learning. AI-powered educational technologies such as intelligent tutoring systems, adaptive 

learning platforms, and generative AI chatbots provide personalized learning experiences that 

can enhance student engagement and understanding [1], [8]. AI allows students to access 

explanations, examples, and additional learning resources instantly. This accessibility helps 

learners explore concepts independently and expand their understanding beyond the classroom 

environment [2]. 

From the perspective presented in this study, the use of AI in learning should be viewed as a 

learning support system rather than a replacement for human thinking. Students must 

understand that AI-generated responses are not always accurate or final. Therefore, they need to 

evaluate, compare, and verify information from multiple sources. Several studies emphasize that 

AI can improve learning efficiency when integrated with appropriate pedagogical strategies. For 

example, adaptive AI systems can analyze student performance data and provide individualized 

learning pathways, which can increase learning effectiveness [9]–[10].  

Table 1 summarizes the primary roles of artificial intelligence (AI) as a learning support tool, 

highlighting its key functions, associated learning benefits, and practical implications for 

classroom implementation. The table demonstrates how AI enhances personalized learning, 
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student engagement, instructional efficiency, and informed decision-making, thereby supporting 

more adaptive and effective educational practices. 

Table 1.  Role of AI as Learning Support 

AI Function Learning Benefit Classroom Implication 

Intelligent tutoring Personalized feedback Supports individual learning pace 

Chatbots for learning Instant explanation Helps clarify difficult concepts 

Adaptive learning systems Customized learning path Improves learning efficiency 

Automated assessment Quick feedback Helps teachers monitor progress 

Learning analytics Data-driven insights Supports instructional decisions 

Overall, AI has strong potential to improve classroom learning experiences. However, its 

effectiveness depends largely on how teachers guide students in using these technologies 

responsibly. 

B. AI and the Development of Students’ Critical Thinking 

Another important dimension of AI integration in education is its influence on students’ 

critical thinking abilities. Critical thinking is considered a key competency in 21st-century 

education because it enables students to analyze information, evaluate evidence, and solve 

complex problems [11]. AI can stimulate critical thinking in several ways. First, students must 

formulate appropriate prompts when interacting with AI systems. This process requires them to 

think carefully about how to frame questions and what information they want to obtain. Second, 

students must analyze and evaluate AI-generated responses. Because AI systems may produce 

incomplete or biased information, learners need to compare the answers with other sources and 

determine their accuracy [12]. Third, AI can support reflective learning by encouraging students 

to revise their understanding based on feedback or new information. Research shows that AI-

mediated learning environments can promote higher-order thinking skills when used as 

interactive dialogue tools [13]. 

Table 2 presents the relationship between AI-supported learning interactions, the cognitive 

processes they stimulate, and the resulting learning outcomes. The table illustrates how AI 

facilitates higher-order thinking by encouraging analysis, evaluation, reflection, and problem-

solving, ultimately promoting the development of students’ critical thinking skills and 

independent learning abilities. 

Table 2.  AI and Critical Thinking Development 

AI Interaction Cognitive Process Learning Outcome 

Writing prompts Question formulation Problem identification 

Reviewing AI responses Analysis Information evaluation 

Comparing sources Verification Information evaluation 

Revising prompts Reflection Deeper understanding 

Evaluating accuracy Judgment Critical thinking skills 
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However, some scholars warn that excessive reliance on AI may reduce deep cognitive 

engagement if students simply copy answers without reflection [14]. Therefore, teachers need to 

design learning activities that require students to analyze and critique AI outputs rather than 

accept them passively. 

C. AI, Student Confidence, and Learning Autonomy 

AI can also influence students’ confidence and autonomy in learning. Access to AI tools allows 

students to explore ideas independently before discussing them with teachers or classmates. This 

process can increase students’ confidence because they have already developed preliminary 

understanding of the topic [15]. In this context, AI functions as a learning partner that supports 

exploration and experimentation. Students can ask questions, test hypotheses, and receive 

immediate feedback without fear of making mistakes. Such experiences can strengthen students’ 

motivation and encourage them to take greater responsibility for their learning. According to 

several studies, AI-supported learning environments can promote self-regulated learning by 

providing real-time feedback and personalized learning recommendations [16]–[17]. 

Table 3 illustrates how specific AI features influence student behavior and contribute to 

educational outcomes. The table highlights the relationship between AI capabilities, learners’ 

engagement and self-regulated behaviors, and their broader educational impact, demonstrating 

AI’s potential to foster active participation, critical thinking, collaboration, and improved learning 

performance. 

Table 3.  AI and Critical Thinking Development 

AI Feature Student Behavior Educational Impact 

Instant feedback Self-correction Improved understanding 

Information access Independent exploration Increased autonomy 

Idea generation Creative thinking Enhanced confidence 

Adaptive support Personalized learning Better engagement 

Reflection tools Self-evaluation Growth mindset development 

 

From the perspective presented in this article, AI should not be viewed simply as a 

technological tool but as part of a broader learning ecosystem. Teachers remain central figures in 

guiding students to use AI critically, reflectively, and responsibly. 

Conclusion 

The integration of Artificial Intelligence in classroom learning presents both 

opportunities and challenges for educators and students. AI technologies can enhance learning 

experiences by providing personalized feedback, facilitating access to information, and 

supporting adaptive learning environments. This study shows that AI can contribute to the 

development of students’ growth mindset when it is used as a learning support tool rather than 
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a shortcut for obtaining answers. AI can encourage critical thinking through activities such as 

prompt formulation, response evaluation, and information verification. In addition, AI can 

strengthen students’ confidence and autonomy in learning by enabling them to explore ideas 

independently. However, the effectiveness of AI in education depends largely on how teachers 

guide its use. Without proper pedagogical guidance, students may become overly dependent on 

AI and neglect deeper cognitive processes. Therefore, AI should not be viewed strictly as either 

beneficial or harmful in education. Instead, it should be understood as a pedagogical challenge 

that requires thoughtful integration. By guiding students to use AI critically, reflectively, and 

responsibly, teachers can transform AI into a powerful tool for developing critical thinking, 

reflective learning, and a growth mindset in the classroom. 
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