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Informasi Artikel Abstract

In the era of artificial intelligence, education transformation in Indonesia faces
significant challenges and opportunities. Key challenges involve disparities in
technology access between regions, curriculum adjustments, and teachers'lack
of understanding of artificial intelligence. Meanwhile, opportunities include
the potential for personalized learning, responsive curriculum development,
and the use of artificial intelligence in learning monitoring. With these
dynamics in mind, the transformation of education in Indonesia is not only a
response to challenges, but also an opportunity to create a more inclusive and
technologically relevant education system. This research uses a descriptive
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transformation. The results show that this educational transformation not
only offers an opportunity to update the education system, but also to create a
learning environment that is more inclusive and relevant to future needs. With
the right implementation strategy, Indonesia can optimize the potential of
artificial intelligence in improving the quality and accessibility of education
across the country.

Abstrak

Dalam era kecerdasan buatan, transformasi pendidikan di Indonesia menghadapi tantangan dan
peluang yang signifikan. Tantangan utama melibatkan kesenjangan akses teknologi antara wilayah,
penyesuaian kurikulum, dan kekurangan pemahaman guru terkait kecerdasan buatan. Sementara itu,
peluangnya mencakup potensi personalisasi pembelajaran, pengembangan kurikulum yang responsif, dan
pemanfaatan kecerdasan buatan dalam pemantauan pembelajaran. Dengan memperhatikan dinamika ini,
transformasi pendidikan di Indonesia bukan hanya sebagai tanggapan terhadap tantangan, tetapi juga
sebagai peluang untuk menciptakan sistem pendidikan yang lebih inklusif dan relevan dengan
perkembangan teknologi. Penelitian ini mengunakan pendekatan kualitatif deskriptif dengan
menggunakan metode studi literatur. Hasil penelitian ini membahasa tentang tantangan dan peluang
pendidikan di era kecerdasan buatan dan strategi implementasi transformasi pendidikan. Hasil penelitian
menunjukan bahwa transformasi pendidikan ini bukan hanya menawarkan kesempatan untuk
memperbarui sistem pendidikan, tetapi juga untuk menciptakan lingkungan pembelajaran yang lebih
inklusif dan relevan dengan kebutuhan masa depan. Dengan strategi implementasi yang tepat, Indonesia
dapat mengoptimalkan potensi kecerdasan buatan dalam meningkatkan mutu dan aksesibilitas pendidikan
di seluruh negeri.
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INTRODUCTION

Education in Indonesia faces challenging times along with the rapid development of
technology, especially in the context of artificial intelligence (AI) (Marlin et al,, 2023). In
the 21st century, the presence of Al not only penetrates the industrial sector, but also
becomes a major factor in the transformation of education (Knox 2020). Indonesia, as a
country with a large population and cultural diversity, needs to take strategic steps to
understand and deal with these changes effectively (Yulianti et al., 2023). Therefore,
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literature research is important to understand the theoretical foundations and current
findings in the context of educational transformation in the era of artificial intelligence.

One of the main challenges facing education in Indonesia is the disparity in access
and quality of education between regions. Along with that, artificial intelligence can be a
catalyst to overcome the gap by providing more personalized and adaptive learning
solutions (Yulianti,. 2023). However, implementing artificial intelligence at the national
level requires investment in infrastructure and training of educators, which currently
remain significant barriers.

On the other hand, great opportunities are opening up with the integration of
artificial intelligence in education in Indonesia. Technology-based learning can stretch the
reach of education to remote areas, ensuring that every child has equal access to quality
education (Liriwati 2023). This opportunity is reinforced by the increasing penetration
of technology in Indonesia, especially among the younger generation who are increasingly
familiar with technological developments. However, along with these opportunities come
ethical and privacy challenges. The protection of students' personal data is an issue that
needs serious attention, given the sensitive nature of information in education
(Borenstein and Howard 2021).

In Indonesia's education transformation efforts, sustainability of policies and
initiatives is key. Through the literature review, successful patterns from other countries
that have successfully integrated artificial intelligence in their education system can be
identified. With an in-depth understanding of the relevant literature, Indonesia can build
a solid foundation to face challenges and capitalize on opportunities in facing the era of
artificial intelligence in education. This study aims to determine the transformation of
education in the era of artificial intelligence: challenges and opportunities in Indonesia, a
literature review.

METHODS

This research uses a descriptive qualitative approach. Qualitative research is a
research procedure with descriptive data results in the form of written or spoken words
(Hamilton & Finley, 2019). Qualitative research aims to analyze the quality of a study. The
type of research used is a literature study which is research that has been done before by
collecting books, journals, magazines, and scientific papers that are interrelated with the
research problems and objectives. Literature study is a data collection technique carried
out by conducting a study of books or literature related to the problem being solved
(Roller; 2019). The literature study used is by searching on Google Scholar, Scopus, and
Google Book. The search was conducted using keywords related to this research.

RESULTS AND DISCUSSION
Educational Challenges in the Era of Artificial Intelligence

According to experts, the challenges of education in the era of artificial intelligence
include a number of significant aspects. According to (Luckin, 2018), in his book titled
Enhancing Learning and Teaching with Technology: What the Research Says, he highlights
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the need for a curriculum that is relevant to artificial intelligence. He emphasized that the
curriculum must be updated to reflect technological developments, so that students can
develop skills that match the demands of the times. According to Mitra and Gupta (2020),
who are education and technology experts, highlighted the inequality of access to
technology in different walks of life. He underlined that the introduction of artificial
intelligence in the classroom should not deepen social and economic disparities.
Therefore, further efforts are needed to ensure that every student, regardless of economic
background, can access educational technology.

Renowned professor and researcher (Bates, 2015), in his book Teaching in a Digital
Age: Guidelines for Designing Teaching and Learning, emphasizes the challenges in
developing teachers' skills. He states that educators must be intensively trained to
understand and integrate technology into the learning process. This emphasizes the need
for continuous professional development for teachers so that they can lead positive
changes in the educational environment. In his book, he provides guidance and guidelines
for educators to design effective learning by utilizing technology.

According to (Akgun and Greenhow, 2022) who are experts in the field of artificial
intelligence and machine learning, highlighted the ethical issues related to the use of
artificial intelligence in education. He emphasizes the importance of clear policies and
ethical guidelines to ensure that the use of technology does not involve privacy violations
or discrimination. In his article, he reviews the ethical challenges that arise with the
integration of artificial intelligence technologies in educational settings and provides
insights on how to address these ethical dilemmas.

The challenges of education in the era of artificial intelligence in Indonesia include
several dimensions that require deep understanding and well-planned solutions. One
crucial aspect is the gap in access to technology between urban and rural areas in
Indonesia. Liriwati's (2023) research, highlights the inequality of technology access and
the challenges of technology integration in different regions in Indonesia. The study
recognizes that the introduction of advanced technologies, including artificial
intelligence, can provide great benefits, but also underscores the need for more inclusive
policies so that these benefits can be enjoyed equally across the country.

In addition, curriculum adjustment is a challenge that needs to be examined in the
face of a changing educational landscape. According to Aditya, Ferdiana, and
(Kusumawardani, 2022), it explains the complexity of curriculum adjustment in the
digital era, including the integration of artificial intelligence. This research highlights the
challenges in adapting the higher education curriculum in Indonesia to be more
responsive to rapid technological developments. Updates in learning strategies and
curricula are needed so that students can develop skills relevant to the needs of future
industries, which are increasingly influenced by artificial intelligence.

It can be concluded that the main challenges to education in the era of artificial
intelligence involve adjusting curricula to be relevant to technological developments,
unequal access to technology among students, and a lack of teacher skills in integrating
artificial intelligence in learning. Curriculum changes are needed to cover rapidly evolving
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aspects of technology, while maintaining a balance with traditional elements. In addition,
disparities in access to technology can deepen educational divisions, while teachers' lack
of skills in managing technology is an obstacle to achieving the full potential of artificial
intelligence in the learning process. Ethical challenges, such as student privacy and
fairness in the use of technology, also need to be addressed to ensure responsible and
ethical utilization of artificial intelligence in educational contexts.

Educational Opportunities in the Age of Artificial Intelligence

Educational opportunities in the age of artificial intelligence (Al) include a variety
of positive aspects that can change the way we access and deliver knowledge. One of the
biggest opportunities is the adoption of Al technology for personalized learning. The book
"Artificial Intelligence and the End of Work" by (Benhamou, 2020), describes how
artificial intelligence systems can provide learning experiences tailored to individual
needs and preferences, maximizing the potential of each student. Another opportunity
lies in the development of Al-based curriculum. By utilizing Al technology, curricula can
be designed to cover more skills relevant to the needs of the future job market. (Chen,
Chen, and Lin, 2020), provide a detailed perspective on how artificial intelligence can
shape education curricula to produce graduates who are ready to face global challenges.

The utilization of enhanced learning evaluation and monitoring systems is also a
significant opportunity. Through Al technology, teachers can gain deep insight into each
student's progress, provide more targeted feedback, and design more effective learning
strategies. (Seo et al.2021), in their article entitled The impact of artificial intelligence on
learner-instructor interaction in online learning, also provide an overview of how the
integration of artificial intelligence in learning analytics can improve the monitoring and
evaluation of the learning process.

Educational opportunities in the era of artificial intelligence (AI) in Indonesia
provide a foundation for the transformation of education towards a more adaptive,
effective and inclusive model. First, the opportunity for personalized learning becomes a
crucial aspect in optimizing the potential of each student. According to Ghufron (2018),
with Al technology, learning platforms can be developed that are able to understand
individual learning styles and needs, providing customized learning experiences to
maximize each student's understanding and development.

According to (Sandy et al. 2023), Al-based curriculum development opportunities
can have a significant impact on improving the relevance of education. The integration of
artificial intelligence in curriculum design enables rapid adaptation to technological
developments and labor market needs. This can ensure that students receive an
education that matches the demands of the times, helping them develop the skills needed
to succeed in the future.

The utilization of accurate learning evaluations is the third opportunity, providing
deep insights into student progress. Al technologies enable smarter analysis of learning
data, assisting teachers in providing timely and targeted feedback (Marlin et al., 2023).
With a deeper understanding of student needs and progress, education can be geared to
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have a greater positive impact. (Knox, 2020) added that the opportunity to develop
equitable access to education through artificial intelligence-based edutech solutions can
help overcome the education gap in various regions of Indonesia.

The application of this technology can provide wider access to quality educational
resources, especially in remote or traditionally underserved areas (Rakuasa 2023). This
not only supports educational inclusiveness, but also contributes to the overall
improvement of human resource quality. The merging of these opportunities forms a
strong foundation for improving education in Indonesia, creating a learning system that
is responsive and relevant in the face of challenges and rapid change in the age of artificial
intelligence.

Education Transformation Implementation Strategy

Education transformation implementation is a process that involves significant
changes in the education system to achieve better goals that are relevant to today's
demands. To carry out education transformation successfully, a careful and well-planned
implementation strategy is required. First, an in-depth understanding of the challenges
and needs of education at the local and national levels is fundamental (Yulianti, G.,
Bernardi, B., Permana, N., & Wijayanti 2023). A thorough study and evaluation of the
existing curriculum, teacher skills and student needs is a crucial first step. A good
understanding will provide direction for the changes that need to be made and help
design appropriate strategies.

According to (Luckin, 2018), active participation and stakeholder engagement are
key components in the implementation of educational transformation. Stakeholders,
including teachers, students, parents and communities, must feel involved and have a
stake in the proposed changes. Collaboration and open dialog with all parties can build
strong support and increase acceptance of change. The third strategy involves developing
teachers' skills and knowledge. Ongoing professional training, mentorship support and
provision of adequate educational resources will help teachers integrate more innovative
and relevant learning methods. Prepared and skilled teachers are key to the success of
education transformation (Altinpulluk 2019).

According to (Pakniany et al. 2023), the utilization of educational technology and
learning analytics tools can strengthen the implementation of transformation. The
integration of modern technology can improve learning efficiency, provide wider access
and enable more accurate monitoring of student progress. Learning analytics can provide
deep insights into student performance and help identify areas that require further
attention. Furthermore, continuous evaluation and systematic feedback are important
steps in the implementation strategy (Pakniany & Rakusa 2024). Monitoring progress,
evaluating the impact of change and responding quickly to obstacles or successes will
help ensure that education transformation goes according to plan (Ghufron 2018).
Feedback from stakeholders is also important to understand the impact of change
holistically.
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Overall, the education transformation implementation strategy should include deep
understanding, stakeholder participation, teacher skill development, utilization of
technology and learning analytics, continuous evaluation and effective communication.
Through a holistic and integrated approach, education transformation can run more
smoothly and have a significant positive impact.

CONCLUSION

In the era of artificial intelligence, education transformation in Indonesia faces
significant challenges and opportunities. Challenges include disparities in technology
access between regions, curriculum adjustments, and a lack of teacher understanding and
skills related to artificial intelligence. However, along with these challenges, there are
great opportunities to improve the personalization of learning, develop a curriculum that
is responsive to technological developments, and leverage artificial intelligence in
monitoring and evaluating learning. This transformation of education not only offers an
opportunity to renew the education system, but also to create a learning environment
that is more inclusive and relevant to future needs. With the right implementation
strategy, Indonesia can optimize the potential of artificial intelligence in improving the
quality and accessibility of education across the country.
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