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Abstract

The digital revolution driven by the rapid advancement of artificial intelligence (AI) compels the
education system in Indonesia to undergo transformation in order to prepare future generations who
not only understand technology but also possess the ability to utilize it wisely and innovatively.
Indonesian education must adopt approaches that are relevant to the demands of the times,
emphasizing the development of skills that enable effective interaction with this intelligent technology.
This article examines various strategic steps to prepare Indonesian education for the Al era, ranging
from primary school to higher education. The primary focus of this discussion is the formulation of
curricula that align with future needs, enhancement of foundational skills necessary for interacting with
Al, and fostering ethical understanding in the use of this technology. This study also recommends
policies that could improve access to Al-based education, particularly in remote areas, by optimizing
teacher and student training to harness the potential of Al in supporting more efficient and inclusive
learning processes. By effectively integrating technology at every educational level, Indonesia can
produce a generation better prepared to face global challenges and contribute to the development of
technology-based solutions.

Keywords: Artificial Intelligence (Al), Education Transformation, Indonesian Education, Primary School,
Higher Education.

A. INTRODUCTION

The information and communication technology revolution, marked by the
rapid advancement of artificial intelligence (Al), has transformed many aspects of
human life, including the way we work, interact, and learn. In Indonesia, the presence
of Al presents not only a challenge for the industrial sector but also a significant
opportunity to optimize the education process. In this context, the education system
in Indonesia must undergo transformation to ensure that future generations can
effectively and responsibly master and utilize AI technology.

Indonesian education must prioritize skills relevant to the current technological
developments, particularly the ability to interact with and leverage Al Therefore, a
comprehensive transformation of education —spanning from primary school to higher
education—is necessary to produce individuals who are not only technologically
literate but also capable of innovating and solving problems using Al.

This article examines various strategic steps to prepare Indonesian education
for the Al era, ranging from primary school to higher education.
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B. LITERATURE REVIEW
1. Definition of Artificial Intelligence (AI)

Artificial Intelligence (Al) is a branch of computer science focused on creating
systems that can imitate or replicate human intelligence. Al encompasses a variety of
sub-disciplines, including machine learning, natural language processing, and pattern
recognition. Currently, Al is utilized across multiple fields, from healthcare and
business to education. The application of Al in education presents opportunities to
create more personalized and effective learning experiences.

2. Learning Theories and Artificial Intelligence
Several learning theories are relevant to the integration of Al in education,
including constructivism, which emphasizes active and participatory learning, and
technology-based learning theory, which advocates for the use of technology as a tool
to accelerate the learning process. In the context of Al, this technology can be used to
provide tools that facilitate students in acquiring knowledge, solving problems, and
interacting creatively.

3. Analysis of the Readiness of the Indonesian Education System to Address
Technological Advancements, Specifically Al
Indonesia’s education system still faces several challenges, including
disparities in education quality between urban and remote areas, lack of technological
infrastructure in many schools, and limited teacher training in using advanced
technologies such as Al Therefore, changes in education policy and investments in
technology are crucial to ensure that Indonesia does not fall behind in this digital era.

C. METHOD

The approach used in this paper is descriptive-analytical, which combines a
literature review on the development of Al and the education system. This study aims
to analyze how Al can be integrated into learning and to identify concrete steps that
the government and educational institutions can take to prepare students at all levels
to face global challenges.

D.  RESULTS AND DISCUSSION
1. Primary and Junior High Schools: Instilling Critical Thinking Fundamentals
At the primary school (SD) and junior high school (SMP) levels, educational
transformation must begin by equipping students with critical thinking skills and
foundational knowledge in subjects such as mathematics, science, logic, and analytical
thinking. Mastery of these basics not only prepares students to understand science
and technology but also sharpens their creative thinking abilities, which are essential
for interacting with advanced technologies like artificial intelligence (AI). Although
programming may not be a skill required by all students, the ability to interact
effectively with AI—such as asking the right questions or issuing correct commands —
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becomes highly relevant. In the future, the ability to use available technology
intelligently will be more important than just mastering programming languages.

Practical examples of Al applications could include teaching students to use Al
as a tool for finding references for school assignments, solving more complex math
problems, or deepening scientific concepts. For example, when learning math,
students can use Al to double-check their calculations or understand the steps
involved in solving a difficult problem. In science classes, Al could be used to explain
complex concepts through simulations or visualizations, making learning easier to
grasp. In this way, Al serves not only as a tool that facilitates the learning process but
also expands students' access to a broader and more varied range of information.
Additionally, Al-based education can contribute to creating a more inclusive learning
system. For students in remote areas or those with limited access to educational
facilities, AI can help overcome these barriers by providing tailored learning materials
suited to individual abilities and needs.

2. High School (SMA): Introduction and Refinement of Al Interaction Skills

At the high school level (SMA), education must focus more on introducing and
refining technical skills related to Al and its applications in everyday life. High school
education should prepare students to leverage Al for research, data analysis, and
solving social and economic problems in their surroundings. In this context, Al's role
can be more specific and practical. For instance, students studying economics could
be taught how to use Al to analyze market data, understand consumption patterns, or
predict economic trends based on historical data. This not only deepens their
understanding of economic theory but also provides practical skills highly valued in
the workforce.

Students in environmental studies could be trained to use Al to analyze data
related to climate change, predict natural disasters, or design technology-based
solutions to ecological and social issues they encounter. For example, students might
use Al-based applications to collect and analyze air quality data or pollution levels in
their area, then generate policy recommendations based on this data.

High schools can also use Al to introduce entrepreneurial skills. Students could
learn how to use Al to analyze market trends, develop business strategies, or even
design innovative business models that leverage digital technology. In this way,
Indonesia’s younger generation will not only be ready to work in the tech sector but
also create new job opportunities through technology.

Moreover, it is crucial to ensure that the implementation of Al in high schools
considers equitable access to technology. Many schools in remote areas still struggle
to acquire adequate hardware and internet access. Therefore, collaboration between
the government, private sector, and educational institutions is essential to create more
inclusive technology-based education.
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3. Higher Education: Preparing Students for Innovation with Al

At the university level, education must focus on developing students' ability to
apply Al in their respective fields of expertise, driving innovation and data-based
research that meets real-world needs. Higher education is not just about teaching
theory but also about how to translate existing knowledge into concrete solutions that
positively impact society at local, national, and global levels.

Students across various disciplines, such as engineering, economics, social
sciences, and humanities, need to be equipped with the necessary skills to interact
with Al and utilize this technology in their research. Not all students need to become
experts in computer programming, but they should understand how AI works and
how it can be used to address specific problems in their fields.

For engineering students, for example, the focus could be on developing Al-
based applications for industrial automation, big data processing, or intelligent
control systems across various sectors. With Al they can design smart manufacturing
systems that optimize production, reduce energy waste, or even predict machine
failures before they occur. Informatics students will delve deeper into Al algorithms
but should also learn how to integrate Al into everyday applications that are more
accessible to the general public.

For students in economics and business management, Al can be applied to
market data analysis, economic trend prediction, and data-driven decision-making.
For instance, they could use AI to analyze consumption patterns or develop
technology-based business models that are more efficient and sustainable. In a data-
driven business world, the ability to use Al to predict market trends and design
targeted marketing strategies will be highly valuable.

For students in social sciences, such as psychology, sociology, or political
science, Al can be used to analyze social data to understand human behaviour, social
interaction patterns, or even map deep social issues such as poverty or inequality. Al
can help analyze public opinion from social media data or map social needs in remote
regions. In the humanities, students can use Al for historical research, linguistics, or
literature, such as analyzing large text corpora, interpreting hidden meanings, or even
creating language models that are more inclusive and locally nuanced.

To maximize the application of Al, universities must prioritize a collaborative
approach. By combining different disciplines in Al-based research projects, students
will learn how this technology can be adapted and applied in specific contexts. For
example, engineering and economics students could collaborate on designing Al-
based smart city systems that optimize the use of natural resources such as water and
energy, while social science students could help assess the social impact of these
technologies.

Equally important, universities in Indonesia must ensure equitable access to Al
hardware and software. While some large universities in cities like Jakarta, Surabaya,
and Bandung have begun developing high-tech labs, many universities in more
remote areas still lag behind in terms of technology infrastructure. Therefore, efforts
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are needed to provide equal access to technology across all universities, so students
from different regions can benefit equally.

Higher education should also enhance partnerships with the industry, where
universities collaborate with technology companies to provide direct tools and
training on Al usage. Such collaboration can speed up the adoption of new
technologies and introduce students to real-world challenges and best practices in the
industry.

In addition, wuniversities should support Al-based entrepreneurship
development. Students should not only be trained to become skilled workers but also
be encouraged to become creative entrepreneurs who develop solutions based on
technology. Campuses can provide business incubators to help students develop
startups focused on Al applications that address social, environmental, or economic
issues in Indonesia. For example, students could create Al-based smart agriculture
applications that help farmers improve their crop yields or Al solutions for more
affordable healthcare in remote areas.

Beyond technical skills, students must also be taught the ethics of Al usage. In
university, students should be trained to use Al responsibly, considering the social
and ethical implications of this technology. For example, when collecting data,
students need to understand how to respect individual privacy, avoid bias in
algorithms, and ensure that this technology is not used for harmful purposes.
Education about social responsibility is essential to ensure that students are not only
experts in technology but also wise citizens who can responsibly navigate the social
impacts of technological advancements.

4. Utilizing Al in Education: Equal Access and Quality of Education

As artificial intelligence (AI) technology rapidly develops, education in
Indonesia must leverage Al optimally to improve teaching and learning quality.
However, to ensure that this technology benefits all layers of society, especially in
remote areas, efforts are needed to provide equal access to the necessary technological
devices. This includes hardware (such as computers and mobile devices) and Al-based
software that can assist in enhancing the learning process.

Collaboration between the government, private sector, and educational
institutions is crucial in this regard. The government must ensure that existing
technology-based education policies reach all areas of Indonesia, not just major cities.
One measure that could be taken is providing technology subsidies or financing
programs for schools in more remote regions, ensuring they have equal access to
advanced technology, including AL

Additionally, training for both teachers and students is key to creating an
inclusive, Al-based learning environment. Teachers must not only master how to
operate Al-based devices but also learn how to integrate Al into their teaching
methods. On the other hand, students need to be trained to use Al in their learning
process, whether for information gathering, problem-solving, or interacting with the
learning materials presented through this technology.
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The use of Al can also contribute to more personalized learning. With Al,
materials can be tailored to each student's needs and abilities, allowing individuals to
learn at their own pace and in ways that suit them. In remote areas, where the number
of teachers may be limited, Al can serve as a teaching assistant, providing lessons
tailored to the students’ level and automatically correcting mistakes, thus accelerating
the learning process.

However, to achieve all of this, the government needs to ensure sufficient
funding, supportive policies, and adequate infrastructure to support the
implementation of this technology evenly across Indonesia.

The use of Al in education holds great potential but also significant ethical
challenges. The ethics of Al use are crucial to ensure that this technology is employed
responsibly and provides positive benefits for all parties. Therefore, in addition to
teaching technical skills on how to use Al, education must also encompass an
understanding of the ethical issues surrounding it.

One of the primary issues related to Al usage is data privacy. Al requires access
to user data, which, in the context of education, means students” personal data, test
results, learning interactions, and more. Therefore, it is important to educate students
and educators on how to protect personal data and ensure that collected data is used
ethically and securely. This includes adhering to regulations concerning personal data
protection, such as Indonesia's Personal Data Protection Law.

Algorithmic bias is a significant issue in Al technology. Since Al processes data
collected from the real world, Al algorithms can inherit social, cultural, or economic
biases present in the data. For example, in education, Al used to provide assessments
or academic advice may exhibit preferences for certain groups, potentially
disadvantaging others. Therefore, it is crucial to teach students and educators how to
identify and address biases in Al applications and ensure that Al usage in education
does not discriminate against anyone based on their background.

Misuse of technology, especially Al, is a growing problem. In the context of
education, misuse can include using Al to spread false information, manipulate
opinions, or even exploit students' personal data. Therefore, Al-based education must
include lessons on social responsibility in using technology. Students need to
understand that Al should be used for positive purposes, and maintaining integrity in
technology usage is critical.

Moreover, oversight and accountability in the use of Al in education must be
taken into account. Those developing and implementing Al in education should be
responsible for the decisions made by Al systems, especially if these decisions impact
students' futures, such as recommendations for educational pathways or university
admissions. Therefore, it is important to establish transparent and accountable
systems in the application of Al in education.

In the context of Indonesian education, the implementation of Al must be
accompanied by value-based education that guides the younger generation to be
ethical and wise users of Al. Students should not only be taught how to use technology
but also what should and should not be done with it. Thus, Al-based education should
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emphasize not only technical skills but also human values and social responsibility,
which are crucial in addressing ethical challenges arising from technological
advancements.

5. Analysis of Indonesia's Readiness to Face the Al Era

Indonesia's education system has shown various advances in the use of
technology, although the challenges are still significant. The education sector in
Indonesia, especially in remote areas, still faces disparities in access to technology and
quality technology-based teaching. Despite efforts to integrate technology into
learning, such as the use of online learning platforms and the implementation of
education management information systems, the technological gap between schools
in major cities and remote areas remains evident.

Technology Infrastructure is a major issue hindering the equitable use of AlL
Many schools outside Java or in remote areas still struggle to provide adequate
hardware and software. Furthermore, limited internet connectivity is a significant
obstacle to Al-based teaching and learning, which requires stable and fast internet
connections.

Additionally, training for educators is an important aspect that needs attention.
Most teachers in Indonesia still lack the necessary competence in using advanced
technologies like Al in the learning process. While some schools in big cities have
begun introducing Al to students, the lack of digital technology education for teachers
impedes the optimal use of this technology. Without continuous training, it is difficult
to expect that Al-based education can develop evenly across Indonesia.

Based on this analysis, it can be concluded that although there is great potential
for utilizing Al in Indonesia's education system, the readiness of the education system
to face the artificial intelligence era is far from sufficient. Indonesia's education system
requires a comprehensive transformation to optimize the benefits of this technology
to improve access, quality, and inclusivity in education.

6. Utilization of Al in Education: Equal Access and Quality Education

Along with the rapid development of artificial intelligence (AI) technology,
education in Indonesia must leverage Al optimally to enhance the quality of teaching
and learning. However, to ensure that the benefits of this technology are felt by all
layers of society, especially in remote areas, efforts must be made to provide equal
access to the necessary technological tools. This includes hardware (such as computers
and mobile devices) and Al-based software that can assist in improving the learning
process.

The importance of collaboration between the government, the private sector,
and educational institutions is crucial in this regard. The government must ensure that
existing technology-based education policies cover all areas of Indonesia, not just
major cities. One measure that can be taken is to provide technology subsidies or
funding programs for schools in more remote areas, ensuring they have equal access
to advanced technologies, including Al
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In addition, training for teachers and students is key to creating an inclusive
Al-based learning environment. Teachers not only need to master how to operate Al-
based tools but also how to integrate Al into their teaching methods. On the other
hand, students must be trained to use Al in their learning process, whether to search
for information, solve problems, or interact with learning materials presented through
this technology.

Al utilization can also contribute to more personalized learning. With Al,
materials can be tailored to meet each student's needs and abilities, allowing each
individual to learn at a pace and in a way that suits them. In remote areas, where
teachers may be limited, AI can act as a teaching assistant, providing learning
materials that match the student's level and automatically correcting mistakes, thus
accelerating the learning process.

However, to achieve all of this, the government must ensure adequate funding,
supportive policies, and sufficient infrastructure to implement this technology evenly
across Indonesia.

The use of Al in education holds great potential but also significant ethical
challenges. The ethics of using Al are crucial to ensure that this technology is used
responsibly and delivers positive benefits for all parties. Therefore, in addition to
teaching technical skills on how to use Al, education should also include an
understanding of the ethical issues that come with it.

a. Data Privacy
One of the main issues associated with Al usage is data privacy. Al requires
access to user data, which, in the context of education, includes personal data
of students, exam results, learning interactions, and more. Therefore, it is
essential to educate students and educators about how to protect personal data
and ensure that the data collected is used ethically and securely. This includes
complying with laws related to data protection, such as Indonesia's Personal
Data Protection Law.
b. Algorithmic Bias

Algorithmic bias is a major issue in Al technology. Because Al processes data

collected from the real world, Al algorithms can inherit social, cultural, or

economic biases present in the data. For example, in education, Al used for
assessment or academic advice may show preferences for certain groups,
potentially disadvantaging others. Therefore, it is important to teach students
and educators how to identify and address bias in Al applications and ensure
that the use of Al in education does not discriminate against anyone based on
their background.

c. Misuse of Technology

Misuse of technology, particularly Al is an increasingly growing issue. In the

context of education, misuse could involve using Al to spread misinformation,

manipulate opinions, or even misuse students' personal data. Therefore, Al-
based education should include lessons on social responsibility in using
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technology. Students need to understand that AI must be used for positive
purposes, and maintaining integrity in the use of technology is paramount.
d. Oversight and Accountability

In addition, oversight and accountability in the use of Al in education must also
be considered. Those who develop and implement Al in education must be
accountable for the decisions made by Al systems, especially if those decisions
affect students' futures, such as recommendations for educational pathways or
university admissions. Therefore, it is important to establish transparent and
accountable systems for implementing Al in education.

In the context of Indonesian education, the application of Al should be
complemented with value-based education that guides the younger generation to
become ethical and wise users of Al Students should not only be taught how to use
technology but also about what should and should not be done with that technology.
Thus, Al-based education not only focuses on technical skills but also on the
humanistic values and social responsibilities that are crucial when facing the ethical
challenges that arise with technological progress.

Indonesia's education sector has made significant progress in utilizing
technology, although the challenges it faces remain substantial. The education sector,
especially in remote areas, still faces disparities in access to technology and quality
technology-based teaching. While there have been efforts to integrate technology into
learning, such as the use of online learning platforms and the implementation of
educational management information systems, the technological gap between schools
in major cities and remote areas is still clearly visible.

Technology infrastructure is a major obstacle hindering the equitable
utilization of Al. Many schools in regions outside of Java or remote areas still struggle
to provide adequate hardware and software. Furthermore, limited internet
connectivity is also a significant challenge in Al-based teaching and learning, which
requires stable and fast internet connections.

Additionally, teacher training is an important aspect that needs attention. Most
teachers in Indonesia still lack sufficient competence in using advanced technologies
like Al in teaching. Although some schools in major cities have started introducing Al
to students, the lack of digital technology education for teachers hinders the optimal
utilization of this technology. Without ongoing training, it is difficult to expect that
Al-based education can develop evenly across Indonesia.

Based on this analysis, it can be concluded that while there is great potential for
the utilization of Al in Indonesia's education system, the system is not yet adequately
prepared for the Al era. Indonesia's education system requires a comprehensive
transformation to optimize the benefits of this technology to enhance access, quality,
and inclusivity in education.

To address the existing challenges and ensure that Indonesia's education
system is ready to embrace the Al era, structured policies and strategic steps need to
be taken. Some of the policy recommendations and actions that need to be
implemented are as follows:
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a. Developing an Al-Based Curriculum at the National Level

The development of an Al-based curriculum that applies throughout Indonesia

should be a top priority. This curriculum should include:

1). Introduction to basic Al at the Elementary and Junior High School levels,
not only involving teaching about technology but also providing critical
and ethical understanding of how technology should be used.

2). Continued AI education at Senior High School and University levels,
introducing practical applications of Al in various fields such as economics,
engineering, social sciences, and humanities.

3). Integration of Al across disciplines, so students not only learn AI theory but
also apply it in real-life contexts. This aims to produce an innovative
generation ready for the professional world.

4). With a clear and structured Al curriculum, Indonesia can create an
education standard that is equitable, ensuring that students across the
country, both in cities and remote areas, have equal competence in
understanding and using Al

b. Improving Access to Technology in All Schools

Providing Al-based hardware and software in all schools, including those in

remote areas, should be a national priority. Some steps that need to be taken to

ensure equitable access to technology include:

1). Providing subsidies for schools in less affluent areas to purchase hardware
(computers, tablets, and other supporting devices) and Al-based software.

2). Collaborating with the government, private sector, and educational
institutions to build more stable and faster internet networks across
Indonesia, with a focus on areas that are not yet connected to the internet.

3). Community-based initiatives involving the private sector in providing
devices and training to schools in remote areas. This can be done through
CSR programs from technology companies that donate devices and offer
teacher training programs.

4). Increasing access to technology will open up opportunities for all students
in Indonesia to benefit from the potential of Al in learning and research,
which will ultimately improve the quality of education nationwide.

c. Teacher and Student Training for Effective Al Utilization

Training for educators and students is an essential aspect of transforming

education through Al Some concrete steps that need to be taken in this regard

are:

1). Ongoing training for teachers across Indonesia on how to use Al-based
technology in the learning process. This training should not only focus on
using technology but also on how to integrate Al into innovative teaching
methods.

2). In-depth digital literacy education for students, focusing not only on
technical skills but also on ethical understanding of Al. Students need to be
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taught about the risks and responsibilities in using technology, such as data
privacy issues, algorithmic bias, and potential misuse of technology.

3). Development of remote training programs and online learning platforms
that provide access to quality training for teachers and students across
Indonesia, particularly in remote areas where face-to-face training is
difficult to access.

Effective training will ensure that teachers and students can fully utilize Al in
teaching and research processes while understanding the ethical implications of its
use. Therefore, Al-based education should not only focus on developing technical
skills but also on shaping wise characters in dealing with technological progress.

E. CONCLUSION

To ensure that Indonesia's education system can quickly and effectively adapt
to the era of artificial intelligence, structured and comprehensive measures must be
taken. The development of an Al-based curriculum, increased access to technology
across all schools, and training for both teachers and students are crucial steps that
must be implemented promptly. The government, private sector, and educational
institutions need to collaborate to create an equitable, inclusive, and high-quality Al-
based education ecosystem. By implementing these policies and strategic steps,
Indonesia will be able to produce a generation that is ready to face global challenges,
capable of innovating with technology, and using Al wisely for social, economic, and
cultural progress. The transformation of Indonesia's education system towards Al-
based education is vital to prepare a young generation that is intelligent, innovative,
and equipped to face global challenges. The integration of Al into the education
system will open new opportunities for more effective, inclusive, and future-relevant
learning processes.
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