
 

78 

  
  

  

AI-Supported Classroom Learning: Strengthening 

Students’ Creativity, Critical Thinking, Confidence, 
and Growth Mindset 
1Retno Azizah, 1Ummi Kulsum, 1Ziadatu Zzulfa, 1Roni Sulitiyono* 
Corresponding Author: * roni.sulistiyono@pbsi.uad.ac.id  
1 Universitas Ahmad Dahlan, Yogyakarta, Indonesia  

 

    
ARTICLE INFO  ABSTRACT  

    

Article history  

Received 16 March 2026 

Revised 20 April 2026 
Accepted 19 May 2026 

 

The rapid integration of artificial intelligence (AI) in 

educational environments has transformed teaching and 

learning processes worldwide. AI-based tools provide 
adaptive learning environments, personalized feedback, and 

new opportunities for reflective learning that may foster 

students’ growth mindset and higher-order thinking skills. 

This study explores how AI can influence students’ 

confidence, reflective learning, creativity, and critical 

thinking in classroom settings. Using a qualitative literature 
review approach, this research analyzes recent scholarly 

works on AI in education from the past five years. The 

findings indicate that AI can function as a cognitive partner 

that enhances students’ self-confidence, supports reflective 

evaluation of mistakes, stimulates creativity, and promotes 

critical thinking skills when integrated with appropriate 
pedagogical strategies. However, the impact of AI also 

depends heavily on instructional design and students’ AI 

literacy. The results suggest that educators should use AI not 

merely as a technological tool but as a scaffold for developing 

a growth mindset and deeper cognitive engagement in 

learning. The study proposes a framework for AI-supported 
classroom learning that integrates reflective practice, 

metacognitive feedback, and creative exploration to enhance 

student learning outcomes. 
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Introduction 

Artificial Intelligence (AI) has emerged as one of the most transformative technological 

innovations influencing contemporary education systems. Over the past decade, educational 

institutions worldwide have increasingly adopted AI-based technologies to support teaching 

and learning processes. The emergence of generative AI tools, intelligent tutoring systems, 

adaptive learning platforms, and automated assessment technologies has reshaped how 

students interact with knowledge and how educators facilitate learning experiences.  

In traditional classroom settings, learning is often limited by time constraints, 

standardized instructional methods, and limited individualized feedback. However, AI-driven 

technologies provide opportunities for personalized learning experiences by adapting 

instructional content to students’ individual needs, abilities, and learning pace. Adaptive 

learning systems analyze students’ responses and performance patterns to provide targeted 

feedback and customized learning paths. These features can improve students’ engagement 

and academic performance by creating more responsive learning environments [1], [2].  

Recent research suggests that AI tools can function as cognitive partners in the learning 

process. Rather than replacing human teachers, AI systems can complement instructional 

strategies by providing interactive support for students’ thinking processes. For instance, 

AIpowered writing assistants can help students refine their arguments and structure ideas, 

while AI chatbots can assist students in clarifying complex concepts through conversational 

interaction. Such technologies enable learners to experiment with ideas, ask questions, and 

explore alternative perspectives more freely [3].  

The integration of AI in education is also closely related to the concept of growth 

mindset, a psychological framework introduced by Carol Dweck. Growth mindset refers to the 

belief that intelligence and abilities can develop through effort, practice, and learning 

experiences. In contrast, a fixed mindset assumes that intelligence and abilities are static traits 

that cannot significantly change. Educational environments that encourage experimentation, 

reflection, and constructive feedback can help students develop a growth mindset and become 

more resilient learners.  
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AI-supported learning environments naturally align with growth mindset principles. 

Students using AI tools can test ideas, receive immediate feedback, revise their work, and 

continuously improve their understanding. This iterative learning process helps students view 

mistakes as opportunities for learning rather than failures. Consequently, AI can foster 

persistence, curiosity, and motivation in learning activities.  

Another important dimension of AI integration in education is its potential impact on 

students’ confidence and self-efficacy. Self-efficacy refers to individuals’ beliefs about their 

ability to perform tasks successfully. Research indicates that students who feel confident in 

using digital technologies tend to demonstrate higher levels of engagement, creativity, and 

problem-solving abilities. AI tools can enhance students’ confidence by providing supportive 

feedback and enabling independent exploration of knowledge [5].  

In addition to supporting confidence and growth mindset, AI technologies also have the 

potential to promote higher-order thinking skills, including creativity and critical thinking. 

Creativity involves generating novel ideas, exploring multiple perspectives, and developing 

innovative solutions to problems. Critical thinking, on the other hand, involves analyzing 

information, evaluating evidence, and making reasoned decisions.  

AI tools can stimulate creativity by providing brainstorming support, generating 

alternative perspectives, and facilitating collaborative learning processes. Similarly, AI systems 

can enhance critical thinking by encouraging students to question information, analyze data, 

and compare multiple viewpoints. These capabilities make AI a valuable tool for developing 

the 21st-century competencies, commonly referred to as the 4C skills: critical thinking, 

creativity, communication, and collaboration.  

Despite these potential benefits, the integration of AI in education also raises several 

concerns. One major concern is the possibility of overdependence on AI technologies, which 

may reduce students’ independent thinking abilities. If students rely excessively on 

AIgenerated answers without critically evaluating them, the learning process may become 

superficial. Additionally, ethical issues such as data privacy, algorithmic bias, and academic 

integrity must also be considered when implementing AI in educational contexts [6].  

Therefore, understanding how AI can be effectively integrated into classroom learning 

environments is essential. Educators must design instructional strategies that encourage 

students to use AI as a learning partner rather than a substitute for human reasoning. This 

study aims to analyze the role of artificial intelligence in classroom learning with particular 

emphasis on four key dimensions of student development:  

• AI enhances students’ confidence.  

• AI supports reflection and evaluation of mistakes.  

• AI improves students’ creativity.  
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• AI fosters critical thinking skills.  

By synthesizing findings from recent academic literature, this research seeks to 

develop a conceptual framework for AI-supported classroom learning that promotes growth 

mindset and higher-order thinking skills among students.  

Material and Methods 

This study employs a qualitative literature review method to examine the impact of 

artificial intelligence in classroom learning environments. Literature review research allows 

scholars to synthesize existing academic knowledge in order to identify patterns, theoretical 

frameworks, and emerging trends within a specific research area. In the context of this study, 

the literature review focuses on scholarly works that examine the role of AI in developing 

students’ cognitive and affective competencies.  

A. Data Sources  

Academic publications were collected from several international databases and academic 

repositories to ensure the credibility and relevance of the selected literature. The sources 

included:  Scopus-indexed journals, Web of Science databases, Google Scholar, and Open-access 

research repositories. These databases were selected because they contain peer-reviewed 

publications and widely recognized scholarly works in the field of educational technology. The 

search process used several keywords related to artificial intelligence and educational 

development, including: Artificial Intelligence in Education, AI and Growth Mindset, AI and 

Critical Thinking, AI and Student Creativity, and AI-based Learning Systems. These keywords 

were combined using Boolean search strategies to identify relevant publications.  

B. Selection Criteria  

The selection of literature followed several inclusion criteria to ensure that the studies 

analyzed were relevant to the research objectives. The criteria included:  

• Articles published between 2021 and 2026  

• Studies focusing on AI applications in educational contexts  

• Research discussing impacts on students’ cognitive or affective development  

• Peer-reviewed academic publications  

Initially, a total of 35 articles were identified through the search process. After screening titles, 

abstracts, and research relevance, 22 articles were selected for further analysis.  

C. Data Analysis  

The selected studies were analyzed using thematic analysis, a qualitative method used to 

identify recurring patterns and themes within research data. The thematic analysis process 

involved several stages as shown by Fig. 1. 



 PBPSP Vol. 5, No. 02, August 2026, pp. 78-86   

82                                                                                                             P-ISSN 2962-5785 ● E-ISSN 2962-1682 

 

Fig. 1. The thematic analysis process diagram 

Themes were used to organize discussions of how AI technologies contribute to growth 

mindset development in classroom learning environments.  

Results and Discussions 

A. AI Enhances Students’ Confidence and Growth Mindset  

Artificial intelligence technologies have significant potential to enhance students’ 

confidence in learning environments. One of the most important characteristics of AI-

supported learning systems is their ability to provide immediate and personalized feedback. 

Unlike traditional classroom settings where feedback may be delayed, AI-based systems can 

analyze students’ responses instantly and provide suggestions for improvement. This 

immediate feedback helps students recognize their strengths and weaknesses more effectively. 

When students receive supportive and constructive feedback, they are more likely to develop 

confidence in their learning abilities. As a result, AI technologies can help reduce anxiety and 

fear of failure, which are common barriers to learning. Research indicates that AI self-

efficacy—students’ confidence in their ability to use AI tools—plays a significant role in 

determining how beneficial AI technologies are for learning. Students who feel comfortable 
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using AI tools tend to perceive greater improvements in their creativity and critical thinking 

skills [5]. AI-driven learning platforms also promote growth mindset by encouraging students 

to engage in iterative learning processes. Students can repeatedly revise their work, 

experiment with new ideas, and receive continuous feedback from AI systems. This process 

reinforces the idea that improvement is possible through effort and practice. Studies have 

shown that AI-supported learning environments can increase students’ motivation and 

persistence in learning tasks. By providing personalized learning pathways and encouraging 

independent exploration, AI technologies help students develop greater confidence in their 

academic abilities [2], [7], [8], [9], [10].  

B. AI as a Tool for Reflection and Evaluation of Mistakes  

Another important contribution of AI in education is its ability to support reflective 

learning. Reflection is a critical component of meaningful learning because it allows students 

to evaluate their understanding, identify misconceptions, and develop strategies for 

improvement. AI systems can analyze students’ responses and detect errors through 

automated feedback mechanisms. These systems can highlight incorrect answers, explain why 

they are incorrect, and suggest alternative approaches. This feedback encourages students to 

examine their thinking processes and understand the reasons behind their mistakes. Such 

reflective practices promote metacognitive awareness, which refers to students’ ability to 

monitor and regulate their own learning processes. Metacognitive skills are essential for 

developing independent learners who can adapt to new challenges and learning environments. 

Research suggests that AI can function as a cognitive partner that supports students in 

organizing knowledge, analyzing problems, and evaluating their understanding [11]. 

AIsupported reflective learning environments enable students to track their progress over 

time and identify areas that require further improvement. Moreover, AI-powered dialogue 

systems can simulate Socratic questioning, prompting students to justify their answers and 

consider alternative viewpoints. This approach encourages deeper understanding and critical 

reflection. Several studies indicate that AI-driven feedback systems improve students’ 

problemsolving abilities and academic performance by helping them analyze errors and refine 

their reasoning processes [3], [4], [11]-[13].  

C. AI Enhances Creativity and Critical Thinking Skills  

Artificial intelligence also plays a crucial role in promoting creativity and critical thinking, 

which are essential competencies in the 21st-century learning environment [14], [15]. 

Creativity involves the ability to generate innovative ideas and explore alternative solutions to 

complex problems. AI tools can support creativity by acting as brainstorming partners that 

provide suggestions, generate content, and stimulate new perspectives [16]. For example, 

generative AI systems can assist students in developing story ideas, designing projects, or 
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exploring different problem-solving strategies [14], [16]. In creative learning environments, AI 

technologies encourage experimentation and exploration. Students can test various ideas and 

evaluate the outcomes without fear of failure. This process fosters a culture of innovation and 

intellectual curiosity [17]. AI also supports the development of critical thinking skills by 

enabling students to analyze information more effectively. AI-based research assistants can 

help students access relevant information, compare multiple sources, and evaluate the 

credibility of evidence [18]. Furthermore, AI-supported learning platforms can present 

students with scenario-based simulations, allowing them to explore real-world problems and 

make decisions based on data and evidence [19]. These simulations encourage analytical 

reasoning and strategic thinking. Research indicates that AI-supported educational 

environments significantly contribute to the development of 4C skills—critical thinking, 

creativity, communication, and collaboration—in modern education [8], [15]. However, the 

effectiveness of AI in promoting higher-order thinking skills depends largely on how educators 

integrate AI into learning activities [20]. Teachers must design tasks that require students to 

analyze, evaluate, and synthesize information rather than simply accepting AI-generated 

responses. 

Conclusion 

Artificial intelligence is transforming classroom learning by introducing innovative 

opportunities for personalized instruction, reflective learning, and creative exploration. This 

study highlights four key contributions of AI in educational environments. First, AI enhances 

students’ confidence and supports growth mindset development by providing adaptive 

feedback and personalized learning pathways. Second, AI enables reflective learning by 

helping students identify errors and evaluate their understanding through automated 

feedback systems. Third, AI stimulates creativity by supporting idea generation and innovative 

problem-solving. Finally, AI contributes to the development of critical thinking skills by 

encouraging analytical reasoning and evaluation of information. Despite these benefits, the 

integration of AI in education requires thoughtful pedagogical design. Without appropriate 

guidance, excessive reliance on AI technologies may reduce students’ independence and 

critical reasoning abilities. Therefore, educators must position AI as a learning partner rather 

than a replacement for human thinking. Future research should explore the development of 

AI-supported pedagogical frameworks that integrate technological innovation with human-

centered learning approaches. Such frameworks can help educators design learning 

environments that foster growth in mindset, creativity, and higher-order thinking skills among 

students. 
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