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 Abstract  

The development of Artificial Intelligence (AI) has significantly 

influenced educational transformation by supporting more adaptive, 

flexible, interactive, and personalized learning. This study aims to 

analyze the utilization of AI in education, identify its opportunities and 

challenges, and explain its implications for future learning. This 

research employed a qualitative approach with a library research 

design. Data were obtained from scientific journal articles, books, book 

chapters, proceedings, and relevant academic sources discussing AI in 

education. The selected literature was mainly focused on recent 

publications and was analyzed using qualitative descriptive analysis 

through data reduction, data presentation, and conclusion drawing. 

Source triangulation was applied to strengthen the credibility of the 

findings. The results show that AI is utilized in education through 

adaptive learning systems, intelligent tutoring systems, educational 

chatbots, automated assessment, learning analytics, and interactive 

digital media. AI provides opportunities to support personalized 

learning, improve learning efficiency, expand access to education, 

strengthen digital literacy, and develop 21st-century skills. However, its 

implementation also faces challenges, including limited technological 

infrastructure, low teacher digital competence, digital inequality, 

academic ethics issues, data privacy concerns, technology dependence, 

and reduced social interaction. The study also indicates that AI changes 

the roles of teachers and students, where teachers are increasingly 

positioned as facilitators, mentors, learning designers, and ethical 

guides, while students are encouraged to become more independent, 

critical, and digitally literate learners. Therefore, AI should be 

integrated into education as a supporting tool that strengthens, rather 

than replaces, human-centered learning. Its implementation requires 

adequate infrastructure, continuous teacher training, ethical regulation, 

and responsible digital literacy development. 

Introduction 

The development of information and communication technology in the 21st century has 

brought about significant changes in various aspects of human life, including education. The 

digital transformation occurring in the Industrial Revolution 4.0 and Society 5.0 eras requires 

the world of education to adapt to increasingly rapid technological developments. Education is 

no longer solely oriented towards conventional knowledge transfer, but is also directed towards 

developing 21st-century skills such as critical thinking, creativity, communication, 

collaboration, and digital literacy. In this context, the use of technology is a key requirement 

for creating innovative, effective, and relevant learning systems (Putra & Lestari, 2022). 

One technological development currently receiving significant attention in the world of 

education is Artificial Intelligence (AI). Artificial Intelligence is an intelligence-based 

technology that enables computer systems to automatically mimic human thinking, analysis, 
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problem-solving, and decision-making. The advent of AI has brought significant changes to 

various sectors, including education, healthcare, the economy, and industry. In education, 

Artificial Intelligence is beginning to be utilized to support various learning activities, such as 

developing teaching materials, automated evaluations, analyzing student learning progress, 

using virtual tutors, educational chatbots, and even adaptive learning systems that can adjust 

learning materials based on student abilities (Rahmawati & Hidayat, 2023). 

The use of Artificial Intelligence in education offers significant opportunities to improve the 

quality of learning. AI technology enables the learning process to be more flexible, interactive, 

and personalized. Students can gain learning experiences tailored to their individual needs and 

learning styles. Teachers also find it easier to manage learning through automation systems and 

learning data analysis. Furthermore, the use of AI can improve learning efficiency, accelerate 

access to information, and expand digital learning resources available anytime, anywhere (Sari 

et al., 2024). 

Changes to the learning system following the COVID-19 pandemic further reinforce the 

importance of utilizing digital technology in education. During the pandemic, online learning 

became the primary solution for maintaining educational continuity. This situation has 

accelerated digital transformation in schools and universities. Teachers and students are 

required to be proficient in utilizing various digital platforms in the learning process. This 

situation has given rise to a new need for technology that can support more effective and 

adaptive learning, including the use of Artificial Intelligence in education. The presence of AI 

is considered a solution for creating more modern learning that meets the demands of the digital 

era. 

While offering numerous opportunities, the use of Artificial Intelligence in education also faces 

numerous challenges. Not all schools have adequate technological facilities to support the 

implementation of AI in learning. Disparities in internet access and digital devices remain a 

problem in many regions, particularly those with limited educational infrastructure. 

Furthermore, teachers' digital competence is a crucial factor in the successful implementation 

of AI technology in schools. Some educators still experience difficulties operating digital 

technology and integrating AI into the learning process. This situation can hinder the optimal 

use of AI in education (Nugroho et al., 2024). 

Another emerging issue concerns the ethical aspects of using Artificial Intelligence. 

Uncontrolled use of AI can lead students to become dependent on the technology, reduce their 

ability to think independently, and increase the risk of academic plagiarism. Furthermore, the 

use of AI in education also raises concerns regarding data security, user privacy, and reduced 

social interaction in the learning process. Therefore, the use of Artificial Intelligence needs to 

be accompanied by appropriate oversight and regulation to ensure the technology is used wisely 

and continues to support educational goals effectively. 

Previous studies have shown that the use of digital technology and Artificial Intelligence can 

increase learning effectiveness, student motivation, and student engagement in the educational 

process. However, most research still focuses on the general use of digital learning media and 

has not yet explored the opportunities and challenges of utilizing Artificial Intelligence in 

future learning. Furthermore, studies related to the implications of AI use for the changing role 

of teachers, student readiness, and ethical challenges in digital education are still relatively 

limited. This situation indicates a research gap in the lack of comprehensive studies on the use 

of Artificial Intelligence in education, particularly regarding the challenges, opportunities, and 

implications for future learning (Prasetyo & Anwar, 2023). 
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Based on these issues, this research focuses on examining how Artificial Intelligence is utilized 

in education, the opportunities it can generate in supporting future learning, the challenges 

faced in its implementation, and the implications of its use for the roles of teachers and students. 

Therefore, this study aims to describe the use of Artificial Intelligence in education, analyze 

the opportunities for using AI in future learning, identify various challenges for implementing 

AI in education, and explain the implications of its use for learning processes in the digital era. 

Methods 

This study employed a qualitative approach with a library research design. This approach was 

used because the study focused on analyzing and synthesizing previous literature related to the 

use of Artificial Intelligence (AI) in education, particularly its forms of utilization, 

opportunities, challenges, and implications for future learning. A qualitative approach allows 

researchers to understand a phenomenon in depth through the interpretation of concepts, 

theories, and previous research findings (Creswell, 2021). Library research is appropriate for 

studies that collect and analyze written sources relevant to the research topic (Sugiyono, 2022). 

The data used in this study were secondary data obtained from scientific journal articles, books, 

book chapters, proceedings, research reports, and other relevant academic sources. The 

literature focused mainly on publications from the last five years to ensure that the analysis 

reflected recent developments in educational technology and AI-based learning. The selected 

sources discussed Artificial Intelligence in education, digital learning, adaptive learning, 

intelligent tutoring systems, educational chatbots, automated assessment, learning analytics, 

teacher digital competence, academic ethics, and future learning transformation. In qualitative 

research, the selection of data sources should be relevant to the research focus and able to 

provide meaningful information for analysis (Moleong, 2021). 

Data collection was conducted through documentation study by searching, identifying, reading, 

reviewing, and organizing relevant literature. The search was carried out through academic 

databases and sources such as Google Scholar, Scopus-indexed references, accredited national 

journals, official journal websites, DOI records, and publisher pages. The keywords used 

included “Artificial Intelligence in Education,” “educational technology,” “digital learning,” 

“adaptive learning,” “intelligent tutoring system,” “educational chatbot,” “learning analytics,” 

and “future learning transformation.” Documentation study in library research involves 

identifying, recording, and classifying written sources that are relevant to the research problem 

(Zed, 2020). 

The literature was selected based on relevance, publication year, academic credibility, and 

traceability. Sources were included if they directly discussed AI utilization in education, 

opportunities for AI-based learning, implementation challenges, or implications for teachers 

and students. Sources that were irrelevant, unverifiable, incomplete in bibliographic 

information, or not clearly connected to the research objectives were excluded from the 

analysis. 

Data were analyzed using qualitative descriptive analysis. The analysis followed three stages: 

data reduction, data presentation, and conclusion drawing, as proposed by Miles et al. (2020). 

In the data reduction stage, the literature was filtered and categorized based on the main themes 

of the study. In the data presentation stage, the selected sources were organized into a literature 

synthesis table and thematic explanations covering forms of AI utilization, opportunities, 

challenges, and implications for future learning. In the conclusion drawing stage, findings from 

different sources were compared to identify consistent patterns, similarities, differences, and 

key implications of AI use in education. 
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To strengthen the credibility of the findings, this study used source triangulation by comparing 

information from various verified academic references. Triangulation was conducted to ensure 

that the analysis was not based on a single source, but on recurring patterns found across several 

relevant studies. Through this process, the study provides a systematic and academically 

accountable synthesis of Artificial Intelligence utilization in education and its implications for 

future learning (Sugiyono, 2022). 

Results and Discussion 

Characteristics of the Reviewed Literature 

The reviewed literature consisted of selected scientific publications discussing the use of 

Artificial Intelligence in education, particularly in relation to adaptive learning, intelligent 

tutoring systems, educational chatbots, automated assessment, learning analytics, teacher 

digital competence, ethical issues, and future learning transformation. The sources were 

selected based on their relevance to the research objectives, publication year, and traceability 

through academic databases, official journal websites, DOI records, or publisher pages. 

The literature shows that Artificial Intelligence has increasingly become an important topic in 

educational technology studies. Most of the reviewed sources emphasize that AI is not only a 

technological tool, but also part of a broader transformation in teaching and learning. AI is 

associated with personalized learning, data-informed instruction, learning efficiency, flexible 

access to education, and the changing roles of teachers and students. However, the literature 

also highlights several challenges, including infrastructure readiness, teacher digital 

competence, digital inequality, academic ethics, data privacy, and the risk of overdependence 

on technology. Table 1 presents a synthesis of selected verified literature related to Artificial 

Intelligence in education. 

Table 1. Literature Synthesis on Artificial Intelligence in Education 

No 
Author(s) 

and Year 
Title 

Research 

Focus 
Main Findings 

Relevance to 

This Study 

1 

Chen, 

Chen, and 

Lin (2020) 

Artificial 

Intelligence in 

Education: A 

Review 

Review of 

Artificial 

Intelligence in 

education 

AI supports 

personalized 

learning, 

intelligent 

tutoring 

systems, 

learning 

analytics, and 

adaptive 

learning 

environments. 

Supports the 

discussion on 

the forms of AI 

utilization in 

education. 

2 

Owoc, 

Sawicka, 

and 

Weichbroth 

(2021) 

Artificial 

Intelligence 

Technologies 

in Education: 

Benefits, 

Challenges and 

Strategies of 

Implementation 

Benefits, 

challenges, and 

strategies of AI 

implementation 

in education 

AI provides 

benefits for 

learning 

efficiency, but 

its 

implementation 

requires 

institutional 

readiness, 

Supports the 

discussion on 

opportunities 

and challenges 

of AI 

implementation. 
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infrastructure, 

and strategy. 

3 

Zahara, 

Azkia, and 

Chusni 

(2023) 

Implementasi 

Teknologi 

Artificial 

Intelligence 

(AI) dalam 

Bidang 

Pendidikan 

Implementation 

of AI 

technology in 

education 

AI can support 

learning 

innovation, but 

its 

implementation 

requires teacher 

readiness and 

appropriate 

pedagogical 

integration. 

Relevant to 

teacher 

competence and 

AI-based 

learning 

transformation. 

4 
Bakti et al. 

(2023) 

The Role of 

Artificial 

Intelligence in 

Education: A 

Systematic 

Literature 

Review 

Systematic 

literature 

review on AI in 

education 

AI has a 

strategic role in 

supporting 

learning 

innovation and 

educational 

transformation. 

Strengthens the 

discussion on 

AI as part of 

digital 

educational 

transformation. 

5 

Kamalov, 

Calong, and 

Gurrib 

(2023) 

New Era of 

Artificial 

Intelligence in 

Education: 

Towards a 

Sustainable 

Multifaceted 

Revolution 

AI revolution 

in education 

AI has the 

potential to 

transform 

education 

through 

adaptive, 

flexible, and 

sustainable 

learning 

systems. 

Supports the 

analysis of AI 

opportunities for 

future learning. 

6 

Holmes, 

Bialik, and 

Fadel 

(2019) 

Artificial 

Intelligence in 

Education: 

Promises and 

Implications 

for Teaching 

and Learning 

Promises and 

implications of 

AI in teaching 

and learning 

AI should 

support learning 

processes, but it 

should not 

replace the 

essential human 

role of teachers. 

Relevant to the 

discussion on 

teacher roles 

and humanistic 

education. 

7 

Porayska-

Pomsta, 

Holmes, 

and 

Nemorin 

(2024) 

The Ethics of 

AI in 

Education 

Ethical issues 

in AI-based 

education 

AI 

implementation 

requires 

attention to 

privacy, 

fairness, 

accountability, 

transparency, 

and responsible 

learning 

practices. 

Supports the 

discussion on 

academic ethics 

and responsible 

AI use. 

8 
Nurdiyanto, 

Hernandes, 

Impacts of 

Artificial 

AI integration 

in teaching 

AI can improve 

teaching 

Relevant to the 

implications of 
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and 

Kindiasari 

(2025) 

Intelligence 

Integration on 

Teaching 

Practices and 

Student 

Engagement in 

Digitally 

Transformed 

Educational 

Settings 

practices and 

student 

engagement 

practices and 

student 

engagement 

when supported 

by teacher 

readiness and 

digital 

competence. 

AI for teachers 

and students. 

9 

Syahputra 

et al. 

(2025/2026) 

Peran 

Kecerdasan 

Buatan dalam 

Transformasi 

Pendidikan 

Modern: 

Tinjauan 

Sistematis 

Literatur 2020–

2025 

AI in modern 

educational 

transformation 

AI contributes 

to modern 

learning 

transformation, 

but its use 

requires ethical 

guidelines, 

policy 

direction, and 

responsible 

implementation. 

Supports the 

recommendation 

for regulation 

and responsible 

AI use. 

10 
Yozaga et 

al. (2026) 

The Use of 

Artificial 

Intelligence in 

Higher 

Education 

Learning: A 

Systematic 

Review of Its 

Effectiveness 

and Challenges 

in 

Implementation 

AI use in 

higher 

education 

learning 

AI is effective 

in supporting 

higher 

education 

learning, 

although 

implementation 

and ethical 

challenges 

remain. 

Supports the 

discussion on 

AI effectiveness 

and 

implementation 

barriers. 

The literature synthesis in Table 1 shows that Artificial Intelligence has been widely discussed 

as a transformative element in education. The reviewed studies consistently indicate that AI 

supports personalized learning, intelligent tutoring, automated assessment, learning analytics, 

and adaptive learning environments. However, the literature also emphasizes that AI 

implementation requires adequate infrastructure, teacher readiness, institutional support, 

ethical regulation, and responsible use. Therefore, AI should not be viewed merely as a 

technological innovation, but also as a pedagogical, ethical, and institutional transformation in 

education. 

Forms of Artificial Intelligence Utilization in Education 

The reviewed literature indicates that Artificial Intelligence is utilized in education through 

several main forms, including adaptive learning systems, intelligent tutoring systems, 

educational chatbots, automated evaluation systems, learning analytics, and interactive digital 

media. These forms of utilization show that AI is not only used to automate learning activities, 

but also to support more personalized, flexible, and data-informed learning. 
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Adaptive learning systems allow learning materials to be adjusted according to students’ 

abilities, learning pace, and progress. This enables students to receive learning experiences that 

are more suitable for their individual needs. Intelligent tutoring systems and virtual tutors 

provide individualized guidance and feedback, allowing students to obtain learning support 

beyond conventional classroom interaction. Educational chatbots can assist students by 

answering questions, providing academic information, and supporting independent learning. 

Automated evaluation systems help teachers assess assignments, quizzes, and tests more 

efficiently. Learning analytics enables teachers and institutions to identify students’ learning 

progress, learning difficulties, and potential academic risks. In addition, AI can support the 

development of interactive learning media, including simulations, augmented reality, virtual 

reality, and digital content that can improve student engagement. 

Table 2. Forms of Artificial Intelligence Utilization in Education 

No. Forms of AI 

Utilization 

Function in Learning Impact on Education 

1 Adaptive Learning 

System 

Adjusts learning materials based 

on students’ abilities and 

progress. 

Creates more 

personalized and effective 

learning. 

2 Intelligent Tutoring 

System / Virtual 

Tutor 

Provides individualized learning 

guidance and feedback. 

Supports flexible and 

student-centered learning. 

3 Educational Chatbot Helps students obtain academic 

information and learning 

assistance automatically. 

Increases access to 

independent learning 

support. 

4 Automated 

Evaluation System 

Assists in checking assignments, 

quizzes, and tests. 

Speeds up assessment and 

feedback processes. 

5 Learning Analytics Identifies student progress, 

difficulties, and learning patterns. 

Helps teachers make 

more informed 

pedagogical decisions. 

6 Interactive Digital 

Media 

Supports simulations, interactive 

content, VR, and AR-based 

learning. 

Increases motivation, 

engagement, and learning 

experience. 

These findings show that AI utilization in education is not limited to technical automation. AI 

also contributes to pedagogical transformation by enabling learning to become more adaptive, 

interactive, and responsive to student needs. However, the use of AI must still be guided by 

clear educational objectives so that technology supports meaningful learning rather than merely 

replacing human interaction. 

Opportunities of Artificial Intelligence for Future Learning 

Artificial Intelligence offers several important opportunities for future learning. The first 

opportunity is personalized learning. AI enables learning materials, assignments, feedback, and 

learning pathways to be adjusted based on students’ abilities, interests, and progress. This 

allows students to learn at their own pace and receive support according to their individual 

needs. 

The second opportunity is learning efficiency. AI can assist teachers in performing 

administrative tasks, assessment, feedback provision, and learning data analysis. By reducing 

repetitive technical tasks, teachers can focus more on pedagogical guidance, student mentoring, 

creativity development, and character formation. 
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The third opportunity is wider access to education. AI-based digital platforms can support 

students who are separated by geographical distance or have limited access to conventional 

learning resources. This opportunity is particularly relevant for schools or regions with limited 

teachers, facilities, or learning materials. 

The fourth opportunity is the strengthening of digital literacy and 21st-century skills. AI-based 

learning requires students to search, evaluate, manage, and use information critically. 

Therefore, AI can support the development of critical thinking, creativity, communication, 

collaboration, and responsible digital literacy. 

Table 3. Opportunities of Artificial Intelligence for Future Learning 

No. Opportunities Description 

1 Personalized Learning Learning materials and feedback can be adjusted to 

students’ needs, abilities, and learning styles. 

2 Learning Efficiency AI helps automate assessment, administration, and feedback 

processes. 

3 Interactive Learning AI supports simulations, digital media, VR, AR, and 

interactive learning environments. 

4 Wider Access to 

Education 

AI-based platforms support flexible learning beyond space 

and time limitations. 

5 Strengthening Digital 

Literacy 

Students become more familiar with digital tools, 

information evaluation, and responsible technology use. 

6 Developing 21st-

Century Skills 

AI-based learning can support creativity, critical thinking, 

collaboration, and communication. 

The pattern identified in the literature shows that AI opportunities are closely related to three 

main aspects: personalization, efficiency, and accessibility. These aspects indicate that AI can 

contribute to a more inclusive and adaptive learning ecosystem. However, these opportunities 

can only be achieved when AI is implemented with adequate infrastructure, teacher readiness, 

and ethical guidance. 

Challenges of Implementing Artificial Intelligence in Education 

Although AI offers many opportunities, the reviewed literature also shows that its 

implementation in education faces several challenges. The first challenge is limited 

technological infrastructure. Not all schools have adequate internet access, digital devices, or 

AI-based learning platforms. This condition may widen the gap between schools with strong 

digital facilities and schools with limited technological support. 

The second challenge is teachers’ digital competence. The implementation of AI requires 

teachers to understand not only how to operate digital tools, but also how to integrate them into 

meaningful pedagogical practices. Without adequate competence, AI may be used only as a 

technical instrument without clear learning objectives. 

The third challenge is the digital divide among students. Some students may not have stable 

internet access, personal devices, or sufficient digital literacy. This condition can limit the 

effectiveness of AI-based learning and may increase educational inequality. 

The fourth challenge is academic ethics. The use of AI can increase the risk of plagiarism, 

technology dependence, misuse of information, and reduced student originality. AI also raises 

concerns regarding data privacy, algorithmic bias, fairness, accountability, and the validity of 

AI-generated information. 
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Table 4. Challenges of Implementing Artificial Intelligence in Education 

No. Challenge Impact 

1 Infrastructure 

Limitations 

Not all schools have adequate internet access, digital 

devices, and AI-based platforms. 

2 Low Teacher Digital 

Competence 

Teachers may experience difficulties integrating AI into 

pedagogical activities. 

3 Digital Divide Not all students have equal access to technology and 

digital learning resources. 

4 Academic Ethics Issues AI may increase the risk of plagiarism, misuse, and 

uncritical dependence on technology. 

5 Data Privacy and 

Security 

AI-based systems may raise concerns related to student 

data protection and accountability. 

6 Technology Dependence Students may rely too heavily on AI and reduce 

independent thinking. 

7 Reduced Social 

Interaction 

Excessive use of technology may limit direct interaction 

between teachers and students. 

These challenges indicate that AI implementation is not only a technical issue, but also a 

pedagogical, ethical, and social issue. Therefore, the integration of AI into education should be 

accompanied by teacher training, infrastructure development, ethical guidelines, institutional 

policy, and student digital literacy education. 

The findings of this study indicate that Artificial Intelligence has become an important driver 

of educational transformation, particularly in relation to adaptive learning, intelligent tutoring, 

automated assessment, learning analytics, digital learning support, and future-oriented learning 

models. However, the significance of these findings should not be understood only from the 

perspective of technological innovation. Rather, AI in education should be interpreted as a 

multidimensional transformation that affects pedagogy, teacher roles, student learning 

behavior, institutional readiness, ethical governance, and the direction of future education. This 

interpretation is consistent with Chen et al. (2020), who explain that AI applications in 

education are not limited to instructional automation but also include intelligent tutoring 

systems, learning analytics, adaptive learning environments, and administrative support. In this 

sense, the findings of the present study strengthen the argument that AI is gradually shifting 

education from a uniform learning model toward a more personalized, data-informed, and 

flexible learning ecosystem. 

One of the most important implications of the findings is the growing relevance of personalized 

learning. The results show that AI can support adaptive learning systems that adjust materials, 

feedback, and learning pathways according to students’ abilities and progress. This finding is 

in line with Chen et al. (2020), who emphasize that AI allows learning systems to identify 

learner profiles and provide individualized learning support. Merino-Campos (2025) also 

found that AI-driven personalized learning can improve student engagement, learning 

outcomes, and administrative efficiency when supported by appropriate instructional design. 

Similarly, Garzón (2025) argues that AI has strong potential to enhance learning 

personalization, but its effectiveness depends on how well the technology is integrated into 

pedagogical models. Therefore, the personalization offered by AI should not be interpreted 

merely as automatic content delivery. Instead, it requires careful instructional planning so that 

adaptive systems truly respond to students’ cognitive, affective, and contextual needs. This 

suggests that AI-based personalization will be meaningful only when it is designed to support 

learning autonomy, reflective thinking, and continuous feedback. 
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The findings also reveal that AI contributes to learning efficiency through automated 

assessment, chatbot assistance, virtual tutoring, and learning analytics. This supports Owoc et 

al. (2021), who explain that AI technologies can increase educational efficiency by helping 

teachers manage repetitive tasks, organize learning data, and provide faster feedback. Kamalov 

et al. (2023) similarly highlight that AI can support automated assessment, collaborative 

learning, intelligent tutoring, and personalized learning, while also warning that the use of AI 

must be accompanied by clear safeguards. This means that efficiency should not be viewed as 

reducing the role of teachers, but as redistributing teachers’ work from routine technical 

activities to more meaningful pedagogical functions. When AI handles administrative or 

repetitive tasks, teachers can focus more on mentoring, diagnosing student difficulties, 

designing learning experiences, and strengthening students’ critical thinking. Thus, AI-based 

efficiency should be understood as pedagogical enhancement rather than teacher replacement. 

The role of intelligent tutoring systems and virtual tutors also deserves deeper discussion. The 

findings show that virtual tutors can provide individualized feedback and flexible learning 

support. This is consistent with Liu et al. (2025), who found that intelligent tutoring systems 

can help address learning gaps by offering adaptive instruction, immediate feedback, and 

individualized guidance. However, Liu et al. also emphasize that tutoring systems still face 

challenges related to scalability, ethical use, cognitive adaptability, and the quality of human-

computer interaction. This indicates that although AI tutors may support independent learning, 

they cannot fully replace the social, emotional, and moral dimensions of human teaching. 

Holmes et al. (2019) also argue that AI should assist teachers rather than replace them, because 

education involves not only knowledge transfer but also human guidance, care, values, and 

character formation. Therefore, the findings of this study should be interpreted carefully: AI 

tutors are useful as supplementary learning tools, but the teacher remains central in guiding 

interpretation, motivation, ethics, and learning meaning. 

The use of educational chatbots found in this study also reflects a broader shift in student 

learning behavior. Chatbots allow students to access information quickly, ask questions 

independently, and receive immediate assistance. Chiu et al. (2023) found that AI-based 

chatbots can support student motivation when their use is accompanied by teacher support. 

This is important because the effectiveness of chatbots does not depend solely on their technical 

ability to answer questions, but also on how teachers frame chatbot use within learning 

activities. Chan and Hu (2023) found that students generally have positive perceptions of 

generative AI because it can support brainstorming, writing, research, and personalized 

learning assistance. However, they also reported concerns regarding accuracy, privacy, ethical 

issues, and the impact of AI on students’ personal development. Therefore, chatbots should not 

be used as unrestricted answer machines. They should be integrated into learning as tools for 

inquiry, reflection, feedback, and guided exploration. 

Another important finding is that AI can support the development of interactive learning media, 

including simulations, virtual reality, augmented reality, and digital content. This aligns with 

Almasri (2024), who reports that AI can transform instructional practices, assessment 

strategies, and learning experiences, particularly in science education. Wangdi (2024) also 

explains that AI integration in education contributes to productivity, personalized learning, 

automated grading, and intelligent tutoring, while also raising issues of privacy, bias, 

accountability, and transparency. These studies suggest that interactive AI-based media can 

make learning more engaging, but engagement alone is not sufficient. The pedagogical value 

of interactive media depends on whether it helps students understand concepts more deeply, 

connect abstract ideas with real situations, and develop higher-order thinking skills. Therefore, 
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AI-based media should not only be attractive, but also cognitively meaningful and 

pedagogically aligned with learning objectives. 

The findings further indicate that AI provides opportunities to expand access to education. AI-

based learning platforms can support students beyond classroom boundaries and provide 

flexible learning opportunities for those with limited access to teachers or learning resources. 

This finding is consistent with Yozaga et al. (2026), who found that AI in higher education can 

improve learning effectiveness while also facing implementation challenges related to ethics, 

infrastructure, and readiness. Alblooshi (2025) similarly argues that AI creates opportunities in 

higher education by supporting teaching, learning, and administration, but also exposes policy 

gaps and institutional challenges. This means that AI has the potential to reduce educational 

barriers, but it may also reproduce inequality if digital infrastructure and access are uneven. 

Therefore, access should not be discussed only as the availability of AI platforms, but also as 

the availability of internet connectivity, digital devices, digital literacy, inclusive design, and 

institutional support. 

The issue of digital inequality is particularly relevant to the findings of this study. Although AI 

can create flexible and personalized learning, its implementation may widen the gap between 

students who have sufficient digital resources and those who do not. This concern is in line 

with Mosha (2026), who explains that AI integration in higher education is often constrained 

by the digital divide and ethical considerations. Yozaga et al. (2026) also identify 

implementation barriers in higher education, including readiness and ethical challenges. 

Therefore, the adoption of AI in education should be accompanied by equity-oriented policies. 

Schools and universities need to ensure that AI-based learning does not privilege students with 

better technological access while marginalizing those from disadvantaged backgrounds. In this 

context, AI implementation must be linked to inclusive education, infrastructure development, 

and support for students with limited digital access. 

The findings also emphasize teacher digital competence as a key factor in AI implementation. 

This is consistent with Zahara et al. (2023), who explain that the implementation of AI in 

education requires teacher readiness and appropriate pedagogical integration. Nurdiyanto et al. 

(2025) also show that AI can improve teaching practices and student engagement when 

supported by digital readiness. These studies suggest that teacher competence should not be 

limited to technical skills. Teachers need to understand how AI works, how to evaluate AI-

generated information, how to design AI-supported learning activities, and how to guide 

students in using AI ethically. Garzón (2025) also notes that teacher resistance and the need for 

new competencies remain major challenges in AI integration. Therefore, professional 

development programs should focus not only on how to operate AI tools, but also on AI 

pedagogy, ethical awareness, assessment redesign, and critical digital literacy. 

The transformation of teacher roles is another important implication of this study. The findings 

show that teachers are increasingly positioned as facilitators, mentors, learning designers, and 

ethical guides. This supports Holmes et al. (2019), who argue that AI should strengthen rather 

than replace the human role of teachers. Kasneci et al. (2023) also explain that large language 

models create opportunities for individualized learning support, content generation, and 

feedback, but they also create challenges related to misinformation, bias, overreliance, and 

assessment integrity. This indicates that teachers are needed more, not less, in AI-supported 

education. Their role becomes more complex because they must help students navigate AI-

generated information, identify unreliable outputs, maintain academic honesty, and use AI as 

a tool for learning rather than as a shortcut for task completion. 
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The findings also show that AI changes student learning responsibility. Students are expected 

to become more active in seeking, managing, evaluating, and using information. This is 

consistent with Zhai (2022), who argues that ChatGPT and similar AI tools may require 

education to rethink learning goals, learning activities, and assessment practices. Chan and Hu 

(2023) also found that students recognize the benefits of generative AI for learning support, 

but they also express concerns about accuracy, ethics, privacy, and long-term personal 

development. This means that students need more than access to AI tools; they need guidance 

in critical AI literacy. Students must be trained to question AI outputs, verify information, cite 

sources properly, and use AI to support thinking rather than replace thinking. Therefore, AI 

literacy should become part of digital literacy education. 

Academic ethics is one of the most critical issues emerging from the findings. The study 

identifies plagiarism, technology dependence, misuse of information, and reduced originality 

as important challenges. This is strongly supported by Porayska-Pomsta et al. (2023/2024), 

who argue that AI in education raises ethical concerns related to bias, fairness, accountability, 

values, and the purposes of education. Bittle (2025) also found that generative AI significantly 

affects academic integrity in higher education because it changes how students produce, 

submit, and understand academic work. Lund (2025) further explains that generative AI 

disrupts traditional understandings of academic integrity, shifting the issue from simple rule 

violation to more complex ethical judgment. Therefore, institutions should not rely only on AI 

detection tools or punishment-based policies. They need to develop clear guidelines, redesign 

assessment, teach responsible AI use, and create learning cultures that value authenticity, 

process, and critical reflection. 

The issue of overdependence on AI also needs serious attention. The findings suggest that 

excessive reliance on AI may reduce independent thinking, creativity, and student originality. 

This concern is consistent with Kasneci et al. (2023), who warn that large language models 

may produce incorrect information, reinforce bias, and encourage superficial learning if used 

uncritically. Mogavi et al. (2023) also found that early users of ChatGPT in education 

expressed both optimism and concern: while AI can improve productivity and motivation, it 

may also lead to overreliance and weaken critical thinking. This means that AI should be 

integrated into education through tasks that require verification, reasoning, reflection, and 

human judgment. Rather than banning AI completely, educators should design assignments 

that encourage students to explain how they used AI, evaluate AI responses, compare sources, 

and demonstrate their own understanding. 

The findings also raise concerns regarding privacy, data security, fairness, and accountability. 

AI-based learning systems often require student data to personalize learning, analyze progress, 

and generate recommendations. While this can improve learning support, it also creates ethical 

risks. Porayska-Pomsta et al. (2023/2024) emphasize that AI in education must be understood 

as part of a socio-technical system that involves values, power relations, and possible 

inequalities. Alfredo et al. (2023) similarly argue that human-centered learning analytics and 

AI must involve stakeholders, protect user agency, and balance automation with human control. 

Wangdi (2024) also highlights the importance of transparency, accountability, data privacy, 

and algorithmic bias in AI applications. Therefore, educational institutions must establish data 

governance policies before implementing AI systems. Students and teachers should understand 

what data are collected, how they are used, who has access to them, and how privacy is 

protected. 

The findings of this study also support the idea that AI implementation requires institutional 

readiness. AI cannot be successfully implemented only through individual teacher initiative or 
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student enthusiasm. Owoc et al. (2021) emphasize that AI implementation requires strategic 

planning, infrastructure, and organizational readiness. Alblooshi (2025) similarly notes that 

higher education institutions face policy gaps and implementation challenges when adopting 

AI. Syahputra et al. (2025/2026) also highlight the importance of policy direction and ethical 

guidelines in modern educational transformation. This indicates that AI adoption should be 

supported by institutional policy, teacher training, infrastructure investment, academic integrity 

guidelines, and continuous evaluation. Without institutional readiness, AI use may remain 

fragmented, inconsistent, and potentially risky. 

The relationship between AI and 21st-century skills also deserves deeper attention. The 

findings show that AI can support creativity, critical thinking, collaboration, communication, 

and digital literacy. However, this potential is not automatic. Zhai (2022) argues that AI may 

require education to shift its focus from information production to creativity, critical thinking, 

and problem-solving. Kasneci et al. (2023) also suggest that large language models can support 

learning when students are guided to use them critically and reflectively. Therefore, AI-based 

education should not merely teach students how to use tools. It should teach them how to ask 

better questions, evaluate responses, compare evidence, solve problems, and make ethical 

decisions. In this way, AI can become a medium for strengthening higher-order thinking rather 

than weakening it. 

The discussion also indicates that AI should be positioned within a humanistic educational 

framework. Although AI can personalize learning, automate assessment, and provide 

immediate feedback, it cannot replace the relational and moral dimensions of education. 

Holmes et al. (2019) emphasize that teachers remain essential because education involves 

values, social interaction, and human development. Porayska-Pomsta et al. (2023/2024) also 

remind that AI in education should be evaluated not only based on efficiency, but also based 

on the values it promotes. This is highly relevant to the findings of the present study, which 

show that AI may reduce social interaction if used excessively. Therefore, future learning 

should balance technological innovation with human connection, empathy, moral guidance, 

and social learning. 

Conclusion 

This study concludes that Artificial Intelligence has an important role in supporting 

educational transformation toward more adaptive, flexible, interactive, and personalized 

learning. Based on the literature synthesis, AI is utilized in various educational forms, 

including adaptive learning systems, intelligent tutoring systems, educational chatbots, 

automated assessment, learning analytics, and interactive digital media. These forms of 

utilization show that AI can improve learning efficiency, expand access to education, support 

personalized learning, strengthen digital literacy, and contribute to the development of 21st-

century skills. 

However, the implementation of AI in education also requires careful consideration. The main 

challenges include limited technological infrastructure, low teacher digital competence, digital 

inequality, academic ethics issues, data privacy concerns, technology dependence, and 

reduced social interaction. These challenges indicate that AI adoption is not only a technical 

issue, but also a pedagogical, ethical, and institutional issue. 

The findings also indicate that AI changes the roles of teachers and students. Teachers are 

increasingly positioned as facilitators, mentors, learning designers, and ethical guides, while 

students are encouraged to become more independent, critical, and digitally literate learners. 
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Therefore, AI should not be understood as a replacement for teachers, but as a supporting tool 

that strengthens human-centered learning. 

This study recommends that AI implementation in education should be supported by adequate 

digital infrastructure, continuous teacher training, clear ethical regulations, data protection 

policies, and responsible digital literacy development. Future studies are suggested to conduct 

empirical research in schools or higher education institutions to examine how AI is actually 

used in learning practices and how it affects teacher performance, student engagement, 

learning outcomes, and academic integrity. 
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