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A B S T R A C T   A R T I C L E   I N F O 

This research examines the role of Artificial Intelligence (AI) in 
educational transformation in the digital era using the 
Systematic Literature Review (SLR) method. SLR is carried out 
by collecting and analyzing references from leading sources 
such as Scopus, Web of Science (WoS), and Google Scholar. The 
focus of this research is on three main aspects of AI in 
education: personalization of learning, administrative 
efficiency, and pedagogical innovation. AI enables the creation 
of learning experiences that are more tailored to individual 
student needs and abilities, with the customization of learning 
materials and the use of intelligent tutoring systems that 
provide real-time feedback. This supports increased student 
engagement and a more effective and inclusive learning 
process. Apart from that, AI also plays a role in improving the 
operational efficiency of educational institutions, such as 
managing student data, scheduling and processing attendance, 
which previously required significant time and effort. By 
automating administrative tasks, staff can focus more on 
strategic tasks. On the pedagogical innovation side, AI supports 
the development of more interactive and technology-based 
teaching methods, such as game-based learning and adaptive e-
learning platforms. Nonetheless, the integration of AI in 
education faces challenges related to data security and digital 
divides that need to be addressed for this technology to be 
used fairly and effectively.  
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transformasi pendidikan di era digital dengan menggunakan 

metode Systematic Literature Review (SLR). SLR dilakukan 

dengan mengumpulkan dan menganalisis referensi dari 

sumber-sumber terkemuka seperti Scopus, Web of Science 

(WoS), dan Google Scholar. Fokus penelitian ini adalah pada 

tiga aspek utama AI dalam pendidikan: personalisasi 

pembelajaran, efisiensi administratif, dan inovasi pedagogis. AI 

memungkinkan terciptanya pengalaman pembelajaran yang 

lebih disesuaikan dengan kebutuhan dan kemampuan individu 

siswa, dengan penyesuaian materi pembelajaran dan 

penggunaan sistem tutor cerdas yang memberikan umpan 

balik secara real-time. Hal ini mendukung peningkatan 

keterlibatan siswa dan proses belajar yang lebih efektif dan 

inklusif. Selain itu, AI juga berperan dalam meningkatkan 

efisiensi operasional institusi pendidikan, seperti pengelolaan 

data siswa, penjadwalan, dan pengolahan absensi yang 

sebelumnya membutuhkan waktu dan tenaga signifikan. 

Dengan otomatisasi tugas administratif, staf dapat lebih fokus 

pada tugas strategis. Di sisi inovasi pedagogis, AI mendukung 

pengembangan metode pengajaran yang lebih interaktif dan 

berbasis teknologi, seperti pembelajaran berbasis game dan 

platform e-learning adaptif. Meskipun demikian, integrasi AI 

dalam pendidikan menghadapi tantangan terkait keamanan 

data dan kesenjangan digital yang perlu diatasi agar teknologi 

ini dapat digunakan secara adil dan efektif. 
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1. INTRODUCTION 
 

In today's rapidly developing digital era, technology has become an integral part of 
various aspects of human life, including the world of education. Tremendous 
technological developments, especially in the field of artificial intelligence (AI), have had 
a significant impact on the ways of teaching, learning and managing educational 
institutions. Artificial intelligence, which includes various technologies such as machine 
learning, natural language processing, and other intelligent algorithms, has begun to be 
used in various sectors, and education is no longer an exception. The role of AI in 
educational transformation is now an increasingly important issue to discuss, along 
with the potential it offers to improve the quality and effectiveness of learning, as well 
as the efficiency of educational administration. 

Education as one of the main pillars in human resource development faces big 
challenges in this digital era. The educational process which previously relied more on 
conventional methods is now shifting to a more dynamic, technology-based form. This 
opens up opportunities to carry out more effective and efficient transformations. One of 
the factors driving this change is the deep use of technology in everyday life, which 
influences the way we interact, work and learn. The emergence of AI as a tool in 
education offers various possibilities, ranging from personalization of learning, 
efficiency in educational administration, to pedagogical innovation that can enrich the 
teaching and learning process. 

One important aspect of education is the learning process itself. Each individual has a 
different way and pace of learning, which often makes a one-size-fits-all teaching 
approach less effective. In this context, AI offers a solution through personalization of 
learning. By using machine learning algorithms, AI can analyze each student's learning 
needs and provide material tailored to their abilities and learning style. For example, AI 
can identify topics or concepts that are difficult for students to understand and provide 
additional practice or more in-depth explanations. In doing so, AI helps create a more 
adaptive and individual-focused learning experience, which is expected to improve 
overall student learning outcomes. 

On the other hand, educational administration is also one area that can benefit 
greatly from the use of AI. Managing student data, scheduling, registration, and many 
other administrative aspects can be done more efficiently through AI-driven 
automation. For example, AI can be used to automatically manage lecture and exam 
schedules, identify student absenteeism patterns, or even predict student academic 
performance based on existing data. In this way, AI not only improves the quality of 
learning itself, but also increases operational efficiency across educational institutions, 
allowing educators and education administrators to focus more on things that have a 
direct impact on teaching and learning. 

However, the application of AI in education also brings its own challenges and 
problems. One of the main challenges is how to design and implement AI systems that 
can support educational needs without eliminating important elements of human 
interaction. Even though AI can provide efficient and effective solutions, the role of 
educators remains very important in providing the guidance, motivation and attention 
that students need in the learning process. Therefore, the integration of AI in education 
needs to be done wisely, ensuring that this technology supports, not replaces, the role of 
humans in education. 

Additionally, pedagogical innovation is also one area where AI can have a big impact. 
Technology-based learning, such as distance learning and gamification-based learning, 
is increasingly popular among students and educators. AI can help create a more 
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engaging and holistic learning experience through the use of AI-based educational 
applications, such as chatbots to provide automated feedback or adaptive learning 
platforms that adapt material to student abilities. AI can also be used to develop more 
objective, data-driven evaluation systems, which can provide a more accurate picture of 
student progress, as well as help educators design more targeted approaches. 

AI-driven educational transformation is not only limited to the formal sector, such as 
schools and universities, but also includes non-formal education and lifelong learning. 
AI opens up opportunities for society to continue learning and developing, without 
limitations of time and place. For example, AI-based e-learning platforms can give 
anyone access to learn new skills, which is especially relevant in this digital era, where 
technology skills are becoming increasingly important. In this way, AI can democratize 
access to quality education, providing greater opportunities for individuals from diverse 
backgrounds to improve their skills and knowledge. 

This research aims to examine in depth the role of AI in educational transformation, 
focusing on three main aspects: personalization of learning, administrative efficiency, 
and pedagogical innovation. Through a systematic literature review approach, this 
research will investigate various studies and findings related to the use of AI in 
education, as well as how this technology can change the way we design, manage and 
implement education in the digital era. It is hoped that the results of this research will 
provide a clearer picture of the benefits and challenges faced in implementing AI in the 
education sector, as well as provide recommendations for developing better educational 
policies and practices in the future. Thus, this research is not only relevant for the 
development of knowledge in the field of education, but also has practical implications 
for educators, managers of educational institutions, and policy makers in designing a 
more inclusive, efficient and technology-based educational future. Therefore, it is 
important to understand more about the role of AI in education so that we can harness 
the full potential of this technology to advance education systems around the world, 
which in turn will contribute to better human development in the digital era. 
 
2. METHODOLOGY 

This research uses a Systematic Literature Review (SLR) approach, which aims to 
explore and analyze relevant literature regarding the role of Artificial Intelligence (AI) 
in educational transformation in the digital era. The main focus of this research is to 
explore the role of AI in three important aspects of education, namely personalization of 
learning, administrative efficiency, and pedagogical innovation. The SLR approach was 
chosen because it allows researchers to collect and evaluate literature systematically, so 
that research results can provide a comprehensive and valid understanding of the topic 
under study. To obtain relevant literature, searches were carried out in three main 
databases, namely Scopus, Web of Science (WoS), and Google Scholar. These databases 
were selected because they have a strong reputation for providing high-quality, verified 
academic literature. The search begins by determining relevant keywords, such as 
artificial intelligence or AI, machine learning or deep learning,  education or learning or 
teaching or instruction, digital transformation  digital era or e-learning or online 
education, student engagement or personalized learning or educational technology or 
adaptive learning, assessment or evaluation or performance. These keywords are used 
to search for articles relevant to the research topic in the three databases. 

After obtaining relevant literature, the next step is to conduct a full review of the 
articles. Each article that passes the selection is read in depth to evaluate its 
contribution to the understanding of the role of AI in education. Literature that does not 
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provide clear insights or is not sufficiently relevant to the research focus will be 
excluded from further analysis. Conversely, articles that provide a new perspective or 
significant contribution to the research topic will be retained for further analysis. A total 
of 20 articles were selected for further analysis. 

Analysis of the collected literature was carried out using a qualitative approach, 
where each article was categorized into three main themes that were the focus of the 
research: personalization of learning, administrative efficiency, and pedagogical 
innovation. In this case, researchers identify how AI is used to improve student learning 
experiences through learning that is more tailored to individual needs, as well as how AI 
helps increase efficiency in educational administration management. Additionally, the 
analysis also includes how AI drives pedagogical innovation in teaching and learning 
methods. 

After the analysis process, the researcher prepared a synthesis of the findings 
obtained from various literature. This synthesis combines the analysis results from each 
theme to form a more comprehensive understanding of the role of AI in educational 
transformation. The synthesis also includes the implications of these findings, both in 
the context of educational theory and practice in the field. It is hoped that the results of 
this synthesis will provide new insights for educators, education managers and policy 
makers in designing more technology-based education policies in the future. 

Although this SLR approach provides a comprehensive understanding, there are 
several limitations to this study. One of them is the possibility that there is relevant 
literature but it is not accessible due to limited access to several journals or articles that 
are not indexed in the database used. In addition, although the focus of this research is 
on literature published in the last 5 to 10 years, it is still possible that some recent 
findings or very new trends have not been widely published and cannot be obtained 
through this search.. 

 
3. RESULT AND DISCUSSION  
 

The results of this research show several ways AI is contributing to changing the 
educational landscape. AI-based learning opens up broad innovation opportunities in 
the world of education, with a focus on improving learning quality and operational 
efficiency. The main aspects of this innovation include personalization of learning, 
administrative efficiency, and pedagogical innovation. 

Tabel Aspect of AI in Education 

Aspects of AI in education Description 

Personalization Of 

Learning 

AI enables learning that is more tailored to students' 

individual needs and abilities 

Administrative Efficiency AI can automate a variety of time-consuming 

administrative tasks, such as schedule management, 

attendance processing, and grading 

Pedagogical Innovation AI provides opportunities to develop more interactive 

and engaging teaching methods, such as game-based 

https://doi.org/10.17509/e.v24i1.78717


Nuridayanti, Awaluddin Tjalla, Soeprijanto.., Systematic Literature Review: The Role of Artificial 
Intelligence in Educational Transformation in the Digital Era | 304 

 

DOI: https://doi.org/10.17509/e.v24i1.78717 

P-ISSN 0852-1190 E-ISSN 2502-0781   

learning, adaptive learning, or simulations 

 

Personalization of learning, namely the ability of AI to adapt teaching materials and 
methods to align with students' individual needs, abilities and preferences. This 
personality allows each student to learn at the pace and style that is most effective for 
them, supporting the creation of a more inclusive and meaningful learning experience 
(Baso Intang Sappaile et al., 2024). For example, research shows that the use of 
technology-based media, such as animation in thematic science learning, can 
significantly improve scientific attitudes in young children. This media provides an 
interactive and fun learning experience, encouraging children to explore scientific 
concepts in a way that is appropriate to their stage of development (Rahayuningsih, 
2020). Likewise, an authentic, project-based assessment system with a scientific 
approach has been proven to improve the scientific thinking skills of prospective 
elementary school teacher students. This approach provides opportunities for students 
to be actively involved in the learning process, encouraging them to connect theory with 
practice (Wijayanti, 2014). AI also enables deeper customization of learning content 
through analysis of student performance. Based on the data collected, AI can provide 
recommendations for relevant material and identify areas where students need more 
attention. This not only helps meet individual learning needs but also increases student 
engagement in the learning process, ultimately contributing to better academic 
outcomes (Makarenko et al., 2024); (Deri et al., 2024); (Nekhass et al., 2024). 
Furthermore, AI supports the development of intelligent tutoring systems that provide 
real-time feedback and personalized guidance. The system functions as a digital 
learning companion, helping students understand complex material through 
explanations tailored to their learning style. This ability allows students to overcome 
learning difficulties more effectively, reduce frustration, and increase self-confidence in 
completing learning tasks (Deri et al., 2024). AI technologies such as adaptive learning 
systems and virtual tutors can analyze student performance data to customize learning 
materials, provide real-time feedback, and recommend appropriate interventions, 
thereby improving learning outcomes (Castro et al., 2024); (Arya & Verma, 2024); 
(Tapalova et al., 2022); (Jian, 2023); (Harry, 2023); (Hasibuan & Azizah, 2023). 

Artificial intelligence (AI) not only plays a role in improving the quality of learning, 
but also has a significant impact on administrative efficiency in the world of education. 
By utilizing information technology, various administrative tasks such as managing 
student data, scheduling and reporting can be carried out more quickly, accurately and 
efficiently. Research shows that human resource competence, good work culture, and 
the use of information technology have a positive effect on improving employee 
performance. This reflects that technological factors combined with good quality 
workforce are able to create a more optimal work system (Indiyaningsih et al., 2020). In 
the education sector, AI is able to take over routine tasks such as the student admissions 
process, course scheduling, and resource management, which previously required a 
large allocation of time and energy. With this automation, the workload of 
administrative staff can be reduced significantly, allowing them to focus on more 
strategic tasks (Deri et al., 2024); (Arya & Verma, 2024); (Abiola et al., 2024); (Harry, 
2023); (Onesi-Ozigagun et al., 2024). Apart from automation, AI also supports more 
efficient resource management. In educational institutions, optimal resource allocation 
is often a major challenge, especially when it must be adapted to dynamic needs. AI 
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technology allows institutions to analyze data in real-time and provide decisions and 
recommendations for more effective resource allocation, whether in the form of 
budgets, facilities, or teaching time. This approach not only improves operational 
efficiency but also ensures that available resources are utilized optimally to support the 
educational process (Nekhass et al., 2024); (Abiola et al., 2024); (Onesi-Ozigagun et al., 
2024). The integration of AI in administrative efficiency reflects a fundamental 
transformation in the way educational institutions are managed. Not only does it reduce 
manual workload, but it also creates a more organized and data-driven work 
environment, ultimately contributing to better quality educational services. 

Artificial intelligence (AI) is not only revolutionizing administration and learning 
processes, but also driving significant innovation in pedagogy, which is at the heart of 
modern educational transformation. Pedagogical innovation includes the development 
of teaching methods and strategies that are more relevant to current needs and oriented 
towards sustainable learning. This requires the involvement of the entire educational 
community, including teachers, students, parents and institutional management, to 
commit to a common goal. Research shows that integrated pedagogical innovation with 
strong management support is able to create an effective and sustainable learning 
process, supporting the achievement of long-term educational (de Bem Machado et al., 
2024). One innovative approach in pedagogy is the reflective learning paradigm which 
is infused with problem-based learning. This approach has been proven to be able to 
improve students' abilities in solving complex problems and increase their confidence 
in decision making (Castro et al., 2024). In this way, students not only learn to 
understand academic material but also develop skills that are essential for real life, such 
as critical thinking and collaboration (Hartayu et al., 2018); (Castro et al., 2024). 

AI plays an important role in developing new, more effective teaching methods, one 
of which is through machine learning. This technology enables data analysis at scale to 
provide more accurate insights into student needs and progress. With more in-depth 
data, teachers can create teaching models that are not only productive but also 
competitive, thereby improving overall learning outcomes (Ye, 2021); (Greco et al., 
2024). In addition, AI also supports the development of technology-based learning 
management systems (including interactive simulations and adaptive e-learning 
platforms) such as Learning Management Systems (LMS) which are designed to 
increase the efficiency of the teaching and learning process (Arya & Verma, 2024); 
(Tapalova et al., 2022); (Ejjami, 2024); (Hasibuan & Azizah, 2023). This system not only 
facilitates student access to learning materials but also helps teachers adopt new 
technology more easily. With AI support, LMS can provide analysis of student 
performance, recommend better learning strategies, and ensure that the educational 
process takes place in an adaptive and measurable manner (Şahin Kölemen, 2024). 

Thus, the integration of AI in pedagogical innovation not only improves the quality of 
education but also creates a new paradigm in teaching. This technology supports 
learning that is more personalized, data-based and oriented towards developing 21st 
century skills, making education more relevant to the needs of an ever-evolving world. 
The integration of AI in education brings significant opportunities as well as challenges. 
One of the challenges is ensuring data security and the digital divide that needs to be 
addressed to ensure fair access and use to be able to use new technologies effectively 
(Makarenko et al., 2024); (Arya & Verma, 2024); (Abiola et al., 2024); (Harry, 2023); 
(Onesi-Ozigagun et al., 2024). On the other hand, AI also drives competition among 
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educational institutions, forcing them to continuously innovate and provide high-quality 
programs to maintain competitiveness (Greco et al., 2024). 

The social and economic impact of using AI in education is also very visible. These 
technologies increase the accessibility and efficiency of education, preparing students to 
face the challenges of the modern labor market (Makarenko et al., 2024). In addition, AI 
contributes to creating a more inclusive and sustainable society (Şahin Kölemen, 2024). 
As an agent of internal change, AI is changing the way academic institutions operate and 
interact with students, accelerating digital transformation in the education sector  
(Greco et al., 2024). Thus, AI has the potential to revolutionize education by creating a 
more personalized, efficient and innovative learning experience. 

 
4. CONCLUSION 
 

The conclusion of this research shows that Artificial Intelligence (AI) has a significant 
role in the transformation of education in the digital era. AI makes important 
contributions in three main aspects of education, namely personalization of learning, 
administrative efficiency, and pedagogical innovation. In terms of personalization of 
learning, AI allows customization of teaching materials and methods based on 
individual student needs and abilities. This supports the creation of a more inclusive 
and effective learning experience, as well as increasing student engagement. AI 
technology also simplifies education administration by automating routine tasks, such 
as data management and scheduling, that previously required a lot of time and effort. 
Thus, AI can reduce the workload of administrative staff and increase the operational 
efficiency of educational institutions. On the pedagogical innovation side, AI plays a role 
in creating teaching methods that are more interactive, data-based, and in line with 
technological developments, such as simulation and game-based learning. AI is also 
driving the development of adaptive, technology-based learning management systems, 
which enable more scalable and effective teaching. However, challenges related to data 
security and the digital divide still need to be addressed to ensure that these 
technologies can be accessed fairly. Overall, AI has the potential to revolutionize 
education, making it more efficient, personalized and innovative, and preparing 
students to face the challenges of the future. 
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