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ABSTRACT

This research aims to examine 21st century education transformation strategies in an effort to realise
competitive human resources (HR) towards Indonesia's golden generation. Through a literature review,
this research highlights the importance of changing the educational paradigm, developing a competency
and character-based curriculum, and utilising technology in the learning process. The transformation of
21st century education emphasises the mastery of critical thinking, creativity, communication and
collaboration (4C) skills, as well as digital literacy as the main capital to face global challenges.
Challenges identified include access gaps, limited infrastructure, resistance to change and the need to
strengthen teacher capacity. Proposed solutions include strengthening teacher training, updating the
curriculum, equalising access to technology and cross-sector collaboration. The results of the study show
that an integrated and adaptive strategy is needed to produce human resources that are superior, innovative
and characterised, so that they are ready to compete in the global era and contribute to realising the Golden
Indonesia 2045.
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INTRODUCTION

The transformation of 21st century
education is a central issue in the development
of superior and competitive human resources
(HR), especially in facing global challenges
and realising the vision of a Golden Indonesia
2045 (Tubagus et al., 2023) . Educational
transformation is the process of changing and
adjusting the education system, both in terms
of paradigms, methods, and technology,
which is carried out to respond to the times,
especially technological, social, and cultural
advances, so that learning becomes more
collaborative, student-centred, and able to
develop 21st century skills such as creativity,
thinking, = communication, and
collaboration in order to produce superior,

critical

adaptive, and competitive human resources in
facing global challenges (Aslan & Shiong .,
2023)

The 21st century is characterised by
rapid advances in technology and information,
demanding fundamental changes in the
education system. Education is no longer only
oriented towards the transfer of knowledge,
but also on the development of critical
thinking skills, creativity, collaboration, and
communication or what is known as 4C (1. P.
Rahayu, 2024) .

In this new paradigm, students are
encouraged to be active, creative and
independent in the learning process. Teachers
play a role as facilitators who guide students
to discover and develop their potential
optimally. This is in line with the increasingly
complex demands of the world of work and
community life, where adaptability and
lifelong learning are very important (D. N. O.
Rahayu, 2021) .

Significant changes in education are
also triggered by globalisation and the

DOI: https://doi.org/10.47353/bj.v5i3.611
Website: www.ojs.berajah.com

305


https://doi.org/10.47353/bj.v5i3.611
http://www.ojs.berajah.com/

‘Berajah Journal
Volume 5 Nomor 3 (2025)

industrial revolution 4.0, which has an impact
on lifestyles, ways of thinking, and the need
for new skills. 21st century education not only
prepares students to compete at the national
level, but also at the global level. Therefore,
mastery of technology, digital literacy, and the
ability to innovate are absolute requirements
for future generations (Putra & Aslan, 2020) .

Indonesia is currently in the momentum
of demographic bonus, where the number of
productive age population is very large. This
condition is a golden opportunity to encourage
the nation's progress as long as it is supported
by superior human quality.
Educational transformation is the key to
utilising this demographic bonus, so that
Indonesia's young generation can become the
driving force of national development towards
a Golden Indonesia 2045 (Puspa et al., 2023).

Efforts to transform 21st century
education in Indonesia have been realised

resource

through various policies, such as the
development of competency and character-
based curricula, the implementation of
innovative learning models, and strengthening
the role of teachers. The Merdeka Curriculum
and the Mobilising Schools Programme, for
example, are initiatives to encourage learning
that is adaptive, creative, and relevant to the
needs of the times (Fullan, 2020) . In addition,
the learning process in the 21st century
demands the integration of technology in
every aspect of education. The use of
information technology is not only as a tool,
but also as the main media in the learning
process and self-development of students.
This requires teachers to continue to improve
competence, especially in
Technological Pedagogical
Knowledge (TPACK) (Scott, 2020) .

Good quality education will produce
human
intellectually intelligent, but also have strong

mastering
Content

resources who are not only

character, ethics and social skills. Character
education is one of the main pillars in shaping
a generation with integrity, competitiveness,
and the ability to contribute positively to
society and the nation. The challenges in
transforming 21st century education are
many. Gaps in access to technology,
resistance to change, and limited resources are
obstacles that must be overcome together.
There is a need for collaboration between the
government, educational institutions,
communities and businesses to create a
conducive and inclusive education ecosystem
(Redecker, 2022) .

The transformation of 21st century
education also requires continuous evaluation
and adjustment of education policies and
practices. Innovations in learning, curriculum
development, and teacher
competence must continue to be made so that
education remains relevant to the times and

improving

the needs of society.

21st century education must be able to
equip students with life skills, digital literacy,
and adaptability in the face of rapid change.
Thus, education graduates are expected to be
not only ready to enter the world of work, but
also able to become agents of change in
society (Nurdiana et al., 2023) . The success
of the transformation of 2Ist century
education is highly dependent on the
commitment of all parties in supporting
change. The government needs to ensure
policies  that human
development, while schools and teachers must
be the main actors in the implementation of
educational transformation in the field
(Tuhuteru et al., 2023) .

Finally, the transformation of 2Ist
century education is a long-term investment
for the future of the nation. With an adaptive,
innovative and characterful education,
Indonesia has a great opportunity to give birth

favour resource
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to a golden generation that is able to compete
in the global era and lead the nation to
sustainable progress.

METHOD

The research method used in this
research is a qualitative approach with a
literature review method, namely collecting,
examining, and critically analysing various
relevant secondary sources such as books,
journal articles, and research reports related to
the transformation of 21st century education,

in order to obtain a comprehensive
understanding of effective strategies in
realising competitive human resources

towards the golden generation (Munn et al.,
2020) ; (Eliyah & Aslan, 2025) .

RESULTS AND DISCUSSION
Strategies for Transforming 21st Century
Education in Developing Human Resources
with Character, Innovation, and
Competitiveness

The 21st century
transformation strategy is the main foundation
in efforts to develop human resources (HR)
with character, innovation and
competitiveness. This transformation does not

education

only require changes in curriculum aspects,
but also in paradigms, learning methods, and
the use of technology that is relevant to the
needs of the times. 21st century education
emphasises the mastery of critical thinking,
creativity, communication and collaboration
(4C) skills as the main capital to face global
challenges (Redecker, 2022) .

The implementation of a competency-
based curriculum is one of the main strategies
in  educational  transformation.  This
curriculum is designed to equip learners with
the knowledge, skills, and character needed to
be able to adapt to global changes and

competition. The Merdeka curriculum, for
example, provides space for students to
optimally develop their interests, talents, and
potential through more flexible and learner-
centred learning (Mishra & Koehler, 2020) .

Strengthening character education is a
crucial aspect in shaping a generation that is
not only intellectually intelligent, but also has
integrity, ethics, and social responsibility.
Character education is integrated into every
subject and school activity, so that values such
as honesty, discipline, hard work, and mutual
cooperation become part of the school culture
(Voogt & Pareja Roblin, 2021) . Learning
innovation is needed to foster critical and
creative thinking skills in students. Project-
based learning and problem-based learning
models encourage students to actively seek
solutions, work together, and develop new
ideas that are applicable in everyday life
(Astutik, 2025)

The  utilisation  of
technology is a catalyst in the transformation
of learning. Technology allows the teaching

educational

and learning process to be more interactive,
flexible and personalised, and opens access to
wider learning resources without geographical
restrictions. With technology, students can
develop digital literacy, data analysis skills,
and adaptation to the latest technological
developments (Haddar et al., 2023) .
Teachers as agents of change play a
central role in the transformation of 21st
century education. Strengthening
pedagogical, professional, social, and
technological competencies for teachers is
carried out through continuous training in
order to be able to manage innovative learning
and be relevant to the needs of students.
Teachers are also encouraged to become
facilitators who are able to guide students in
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developing their potential and superior
character (Astuti et al., 2023) .

Collaboration between schools,
businesses and industries (DUDI) is an
important strategy in developing competitive
human resources. This collaboration opens up
opportunities for students to get to know the
world of work directly, do internships, and
develop skills that are in line with current and
future industry needs. Improving the
managerial capacity of school staff is also part
of the HR development strategy. Principals
and education personnel are encouraged to
have a clear vision, good managerial skills,
and be able to create a conducive and
innovative learning environment (Schleicher,
2021) .

A participatory and collaborative
learning culture in the school environment is
very important to shape character and improve
student competitiveness. The habit of
discussion, group work, and presentation
encourages students to dare to argue, respect
differences, and learn from each other's
experiences (Rismana . , 2025)

New literacies, such as data literacy,
technological literacy and human literacy,
should be an integral part of the learning
process. Data literacy equips students with the
ability to read, analyse and utilise digital
information, while technological literacy
teaches understanding of technological
applications and engineering principles, and
human literacy emphasises communication,
collaboration  and Periodic
evaluation and adjustment of the curriculum is
needed so that education remains relevant to

creativity.

the times and the needs of society (Setyawan,
2025) . Evaluation is carried out by involving
various stakeholders, including teachers,
students, parents, and businesses, to ensure
that the learning process is effective and
adaptive to change. The support of adequate

facilities, both  physical and digital
infrastructure, is a major supporting factor for
the success of educational transformation.
Schools need to be equipped with
laboratories, digital libraries, and adequate
internet access to optimise the learning
process (Murtafiah ., 2021)

The visionary leadership of school
principals and school management determines
the direction and success of educational
transformation. Principals must be able to
inspire, mobilise and empower all school
members to jointly achieve 2Ist century
education goals (Hifza, Juliana, et al., 2020) .
Continuous training and development of
teacher professionalism must be prioritised.
Teachers need to be equipped with the latest
knowledge and skills, both in pedagogic and
technological fields, in order to be able to
present learning that is interesting, effective
and in accordance with the characteristics of
students (Hifza, Suhardi, et al., 2020) .

Educational technology empowerment
is not only limited to the use of hardware and
software, but also to the development of
relevant and quality digital content. Teachers
and students are encouraged to become
content producers, not just consumers, so as to
create innovation in learning.

The implementation of a learning
system that is adaptive and responsive to the
needs of learners is key in creating innovative
and  competitive human
Differentiated and personalised learning
allows each student to develop according to
their own potential and learning pace
(Rismana ., 2025)

Finally, the 2Ist century education
transformation strategy must be holistic and
integrated, involving all
education, from the curriculum, teachers,
students, school management, to collaboration
with the outside world. Thus, it is expected

resources.

elements of
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that a golden generation with character,
innovation and competitiveness will be born,
ready to face global challenges and contribute
to the nation's progress towards the Golden
Indonesia 2045.

Challenges and Solutions for 21st Century
Education Transformation Strategies in
Developing Characterful, Innovative and
Competitive Human Resources

The challenges of 21st century
education transformation in developing
human resources (HR) with character,
innovation and competitiveness are complex
and multidimensional. One of the main
challenges is the gap in access to education,
especially between urban and rural areas.
Many schools in remote areas still face
limitations in digital infrastructure, internet
access and technology devices, thus widening
the digitalisation gap in education (Pratama,
2021) . In addition, rapid technological
change demands continuous adaptation from
all elements of education. Many educators and
education personnel do not have adequate
digital skills, both in the use of hardware and
learning  support  software. Lack of
information and communication technology
(ICT) training is a major obstacle in
integrating technology into the teaching and
learning process (Hayati, 2024) .

Resistance to change is also a
significant challenge. Some educators and
institutions are still comfortable with
conventional learning patterns and are not
ready to switch to technology-based systems.
Changes in organisational culture and mindset
are important prerequisites for digital
transformation to be effective and widely
accepted. Another challenge is limited budget
and resources. The implementation of

education  technology  requires  large

investments in equipment procurement,
infrastructure development, and teacher and
staff training. Many schools, especially in less
developed areas, struggle to fulfil these needs
due to limited funding and technical support
(Fitriani, 2025) .

Data security and privacy are also
crucial issues in the digitalisation of
education. The use of technology in learning
increases the risk of student and institutional
personal data leakage, hence the need for
strong data protection systems and clear
privacy policies. In addition to technical
challenges, 21st century education also faces
the challenge of adapting the curriculum to the
needs of the future. Curricula that are still
oriented towards memorisation and exams
need to be reformed to place more emphasis
on developing critical thinking skills,
creativity, digital literacy, and other soft skills
(Binkley et al., 2020) .

The role of teachers as agents of change
also faces its own challenges. Teachers are
required to always innovate, develop project-
based learning methods, and be able to
manage culturally, socially and economically
heterogeneous  classes. ~ This  requires
increased professionalism and continuous
self-development. Solutions to overcome
these challenges must be holistic and
collaborative (Johnson & Johnson, 2022) .
The government needs to strengthen
affirmative policies and equitable access to
education, including the provision of digital
infrastructure  and  technology  device
assistance to 3T (underdeveloped, frontier,
and  outermost) areas. Scholarship
programmes and technology subsidies are
also important to ensure inclusive education
for all levels of society (Dede, 2021) .

Teacher training and professional
development should be a top priority.
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Teachers need to be equipped with
technological, pedagogical and learning
innovation skills through training, workshops
and learning communities. Strengthening
digital literacy must also be integrated into the
curriculum from an early age so that students
are ready to face global challenges. Regular
curriculum updates are an important solution
to keep education relevant to the times (Voogt
& Pareja Roblin, 2021) . The curriculum
should accommodate subjects based on digital
skills, entrepreneurship, programming and
data literacy. Interdisciplinary approaches and
problem-based learning can help students
develop critical thinking and innovation skills
(Aslan & Wahyudin ., 2020)

Cross-sector collaboration between the
government, schools, businesses and
communities is needed to create an adaptive
education  ecosystem.
Partnership programmes and the development

and innovative

of learning communities can accelerate the
transfer of knowledge and technology to all
corners of the country. The use of artificial
intelligence (AI) technology, virtual reality
and online learning platforms can be
innovative solutions to expand access and
improve the quality of learning, especially in
hard-to-reach areas. However, its
implementation must still pay attention to
infrastructure readiness and human resource
capacity (Griffin & Care, 2022) .

Evaluation and adjustment of education
transformation strategies need to be carried
out regularly by involving all stakeholders.
Feedback from teachers, students, parents and
businesses is essential to ensure that the
strategies implemented are truly effective and
adaptive to change (Setiadi, 2024) .

Finally, building a school culture that

supports  innovation, collaboration and
creativity is key in creating human resources
with character, innovation and

competitiveness. Rewarding teachers and
students who excel in the use of technology
and learning innovation can motivate the
entire education community to continue to
develop and adapt to the challenges of the 21st
century (Hayati, 2024) .

Thus, the 21st century education
transformation  strategy in  developing
characterful, innovative and competitive
human resources (HR) is that paradigm shifts
and education systems are absolutely
necessary to answer global challenges and
prepare Indonesia's golden generation.
Education transformation must be carried out
thoroughly, starting from the development of
competency and character-based curricula,
the utilisation of technology in learning, to
strengthening the role of teachers as agents of
change. The challenges faced, such as access
gaps, infrastructure limitations, resistance to
change, and the need to develop teacher
professionalism, must be overcome through
cross-sector collaboration, policy innovation,
and increasing the capacity and digital literacy
of all parties. With an integrated and adaptive
strategy, 21st century education is able to
produce human resources who are not only
intellectually intelligent, but also have strong
character, high creativity, and global
competitiveness, so that they are ready to
contribute in realising the Golden Indonesia
2045.

CONCLUSION

The 21st century education
transformation strategy is a fundamental step
in preparing competitive human resources
towards Indonesia's golden generation. This
transformation  requires = comprehensive
changes to the curriculum, learning methods,
and technology utilisation, with a focus on
developing 21st century skills such as critical
thinking, creativity, communication, and
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collaboration. Education is not only oriented
towards academic achievement, but also
character building, digital literacy, and
adaptability to global change.

The main challenges in implementing
this strategy include disparities in access to
education, limited infrastructure, resistance to
change, and the need to increase the capacity
of teachers and education personnel. Possible
solutions include increasing equitable access
to technology, continuous teacher
professionalism training, curriculum updates
that are relevant to the needs of the times, and
cross-sector  collaboration between the
government, the business world and the
community. These efforts must be carried out
in an integrated and sustainable manner so that
the transformation of education is truly
effective and inclusive. With the right strategy
and the support of all parties, the
transformation of 21st century education is
believed to be able to produce human
resources that are not only intellectually
superior, but also characterised, innovative
and competitive at the global level. This is the
main key to realising Indonesia's golden
generation who are ready to face future
challenges and contribute to nation building
towards a Golden Indonesia 2045.
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