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Abstract: Objective: This study aims to evaluate strategies to improve 21st century competencies
in secondary schools in Indonesia with a focus on the implementation of learning curricula and digital
literacy mastery. 21st century competencies include critical thinking, creative, communication,
collaboration, character development and citizenship skills. This study will answer research questions
related to what research results are found in reference articles regarding strategies to improve 21st
century competencies of secondary school students in Indonesia, what factors influence the
improvement of 21st century competencies of secondary school students in Indonesia, and how
policies related to strategies to improve 21st century competencies of secondary school students in
Indonesia. Methods: Systematic Literature Review (SLR) with PRISMA approach is the method
used in this research, through identification, screening, eligibility and inclusion stages to analyse 42
relevant articles from 2017-2024 sourced from Google Scholar. Findings: The results show three
main factors that influence the improvement of students‘ competence: teachers’ competence,
curriculum innovation and learning methods, and the role of digital technology. Teacher competence
in digital literacy is the key to successful technology-based learning. Flexible, adaptive and digitisation-
based curriculum innovations can encourage mastery of 21st century competencies, especially through
innovative learning methods such as blended learning and project-based learning. In addition,
digital technology plays an important role in facilitating interactive and effective learning, although
uneven infrastructure remains a challenge in Indonesia. Conclusion: This study suggests the
integration of digital literacy in the curriculum, the improvement of teachers’ competence through
continuous training, as well as the development of technology infrastructure in schools. Education
policies that support curriculum flexibility and technology adoption are believed to improve students’
readiness to face global challenges. This study provides strategic recommendations for educators,
policy makers and educational institutions in designing learning systems that are relevant to the digital
era.
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 INTRODUCTION

The growing digital era makes digital literacy
one of the crucial components that students must
have in facing the challenges of the 21st century.
Digital literacy which includes competencies ranging
from accessing, understanding, evaluating and
utilising digital-based information critically and

ethically  (Musfikar et al., 2023). Previous research
shows that the digital literacy competence of high
school students in Indonesia faces a variety of
challenges and obstacles, such as in the study by
Oktavia dan Hardinata (2020) that only 35% of
high school students have adequate digital literacy
skills, while most others are still at the stage of
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basic skills such as absorbing information and
using technology for the learning process. In
addition, according to the results of a survey by
PISA (Programme for International Student
Assessment), the literacy skills of students in
Indonesia in 2018 including digital literacy are at
a low level when compared to other countries in
Southeast Asia. (Hewi & Shaleh, 2020).

Digital literacy is inextricably linked to the
development of 21st century competencies,
which are key for students to succeed in an era
of globalisation driven by rapid technological
advances. The use of technology is known to have
a positive relationship in enhancing aspects of 21st
century competence (Sang et al., 2018). 21st
century competencies consisting of critical
thinking skills, creative thinking, communication
skills, collaboration, character development, and
citizenship are all needed to meet the challenges
of this era. In line with research by Burrus (2013)
It is known that the most important competencies
for students to have in this era are the ability to solve
problems, think critically, collaborate, think creatively
and innovatively, and skills in communication, all of
which are part of 21st century competencies.

In this technology-dominated era of
globalisation, digital literacy is the foundation for
improving critical thinking skills by processing and
evaluating information to find solutions to
problems. Then, the ability to think creatively in
using and utilising technology for work, to the
ability to communicate and collaborate in person
or through digital platforms. This is supported by
research that 21st century competencies are highly
dependent on one’s ability to adapt and utilise
technology in a variety of situations, such as work,
education, and professional. In addition,
according to Churchill et al. (2013) Effective use
of technology in education can encourage student
engagement in the learning process.

Students’ digital literacy significantly affects
their ability to communicate and collaborate based
on digital technology. (Syahfira et al., 2023) and

(Kirana et al., 2024). It is recognised that good
communication skills are the most difficult skills
to acquire  by students. Therefore, efforts are
needed to improve this competence, one of which
is by strengthening digital literacy.

The presence of digital literacy is the
foundation that integrates these six 21st century
competencies. Strong digital literacy support for
students can create creative solutions to the
challenges of this era, collaborate across cultures
and regions through digital platforms, and convey
their ideas widely (Rahmah et al., 2024). In line
with research by Weninger (2017), that integrating
media and digital literacy into the learning
curriculum can improve students’ 21st century
competencies through customisation to local
needs. Therefore, it is important to evaluate and
strengthen digital literacy as a step to prepare a
competent generation that is ready to compete in
the 21st century.

The presence of technology has certainly
brought about debates, such as concerns about
the dangers of dependence on technology and
the role of teachers that could be replaced.
However, according to Greenlaw (2011) The
presence of technology and digital learning are
important things that need to be integrated. As a
teacher, we need to balance traditional
pedagogical skills and contemporary approaches
to ensure students are moral, responsible and
engaged in experiential learning, which is aligned
with the development of 21st century
competencies.

In an effort to improve students’ 21st
century competencies, collaboration between the
academic world and various sectors is needed
to produce creative solutions and new
experiences for students based on contextual not
just textual. In addition, the learning process needs
to emphasise aspects of direct experience and
project-based learning. (López, 2021).
Furthermore, research by (Tijsma, 2020) It is
recognised that preparing students with 21st
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century competencies requires clear learning
objectives, collaboration and a learning design
that is tailored to students’ abilities and builds on
their experiences.

Indonesia’s secondary school education
system is faced with different challenges in
improving students’ digital literacy. Limited
technology infrastructure is a challenge for public
schools, in contrast to private schools and
boarding schools which face more challenges in
terms of learning approaches and access to
resources (Harapan, 2022). Singapore, on the
other hand, has developed a learning process that
utilises visualisation tools to support 21st century
competencies. Through the use of digital tools,
students can explore and improve critical thinking
skills and increase student participation in the
learning process. (Tan et al., 2016).

This research uses the literature study
research method, this technique can provide an
overview to evaluate the factors that influence
curriculum implementation, starting from the
quality of educational inputs including resources
and teaching materials. Then, in terms of the
learning process involving technology integration
and the results or outputs, namely mastery of
digital skills and improvement of 21st century
competencies. The six 21st century competencies
are the main focus of this evaluation, as digital
literacy is the basis for honing these skills.

The questions that can be answered in this
study are what research results are found related
to improving the 21st century competencies of
secondary school students in Indonesia, what
factors affect the improvement of 21st century
competencies of secondary school students in
Indonesia, and how policies related to strategies
to improve 21st century competencies of
secondary school students in Indonesia.

This research aims to contribute
recommendations for policy makers, educators,
and educational institutions in planning and
implementing a better curriculum that is adaptive

to changing times as a strategy to improve 21st
century competencies.

 METHOD
Research Design

In this research, the Systematic Literature
Review (SLR) method was used. This method
aims to identify, analyse and synthesise literature
studies relevant to the research topic. The
literature review focuses on the search strategy
in exploring as much relevant literature as possible
and then analysing its relevance to the research
topic (Arief & Sugiarti, 2022).

Search Strategy
The data collection process in this study

used the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses)
framework to identify literature and scientific
articles in a systematic, transparent manner, and
avoid duplication of studies (Sarkis-Onofre et al.,
2021). By using the PRISMA method, systematic
review reporting will be more complete and
accurate and assist researchers in compiling
quality reviews (Agrawal et al., 2024) The
following is the analysis process using the
PRISMA method:

Based on the PRISMA diagram above, it
is known that the literature review analysis process
consists of 4 main stages, including:

1. Identification
At this stage, the literature search process

using the Google Scholar database resulted in 100
articles. Then, these articles were entered into
the reference management platform for further
processing.
2. Filtering

The screening stage with exclusion criteria
included publication periods starting in 2017, non-
Indonesian language articles, and articles sourced
from conference papers, book chapters, or
conferences were excluded. At this stage, the
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Figure 1. Stages of article retrieval

literature to be reviewed was reduced by 25
articles and 75 articles remained..
3. Feasibility

The 75 articles were then screened for
eligibility by examining the titles and abstracts to
determine their relevance to the research topic.
Articles that did not address the topics of digital
literacy, 21st century competencies and
curriculum evaluation were excluded. In this
process, 42 articles were deemed eligible for
inclusion..

4. Inclusion
After going through the eligibility stage, 42

articles were selected that met the inclusion criteria
including published from 2017 to 2024,
Indonesian language articles, focus on 21st
century competencies, and secondary school
scope which will then be systematically reviewed.

The data that has been obtained using the
Systematic Literature Review (SLR) method
and through the PRISMA stage will then be
processed further. The data processing technique
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was carried out by grouping literature studies
based on the main themes, research scope and
findings. The results of the analysis are then
presented in a structured manner to provide a
comprehensive picture of digital literacy,
curriculum evaluation, and its relevance in
developing 21st century competencies.

Inclusion and Exclusion Criteria
To ensure the quality, relevance and focus of

the studies included in this review, the screening
procedure of inclusion and exclusion criteria was
clearly included. The inclusion criteria consisted of
literature studies that addressed 21st century
competencies in Indonesian secondary schools,
curriculum implementation, and digital literacy.
Articles analysed were those that focused on
practical applications, not just theoretical concepts
(Gough et al., 2019).

As such, this criterion ensures that only articles
that significantly enhance the understanding of the
relationship between 21st century competencies,
curriculum implementation and digital literacy will
be included. Furthermore, through this approach it
is designed to verify that through effective curriculum
and digital literacy will have an impact on improving
students’ 21st century competencies which include
the ability to think critically, creatively,
communication, collaboration, character
development, and citizenship. More detailed
inclusion and exclusion criteria can be seen in Table
1.

Data Analysis
In this study, a systematic literature

review approach was undertaken in the data
analysis process to assess strategies for
improving 21st century competencies and their

relation to the implementation of the 21st
century competencies learning curriculum and
digital literacy. A total of 42 articles were
included in the literature review as according
to (Kitchenham & Brereton, 2013), The number
of articles included in a systematic literature
review is usually less than 50 and more than
10. Therefore, 42 articles were selected to fulfil
the criteria.

The data analysis process was conducted
through an evaluation of the quality of the
articles based on criteria established in the
literature related to research methodology.
These criteria include clarity of research
objectives, relevance of the topic to the
research question, and quality of results
presented. In assessing the quality of literature
studies, the articles used were evaluated based
on criteria referring to quality evaluation
guidelines by Kitchenham & Brereton (2013) in
the context of a systematic literature review,
which includes clarity of purpose, validity and
reliability of methods used, and accuracy of
definitions of concepts and terminology applied
in each study.

In addition, thematic analysis was used
in this study. According to Braun & Clarke
(2019) Thematic analysis is a method for
identifying, analysing and reporting themes in
qualitative data. In this study, thematic analysis
was used to analyse the results of the literature
found by extracting the main themes that
emerged in the various studies reviewed.
Identification of patterns and similarities in
findings was carried out and then thematic
synthesis was carried out by grouping and
connecting findings from various studies based
on the themes found.

Tabel 1. Inclusion and exclusion criteria

Criteria Inclusion Exclusions 
Year of Publication 2017-2024 Before 2017 
Population Focus on SMA and SMK 

students and teachers 
Not high school and vocational 
school students and teachers 
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students and teachers school students and teachers 
Document Type Research Articles Not research articles, books, 

book chapters, proceedings, 
papers, etc. 

Language Indonesian Language Not Indonesian language 
Access Open Access Closed Access 
Purpose Improving 21st century 

competence 
Not 21st century competency 
improvement 

 RESULT AND DISCUSSION
Subjects and Objects of Research

The research focused only on students and
teachers at the high school and vocational school
levels, while some studies focused on teachers
(n=27) and on students (n=20), the subjects listed
in the research are the clusters of science, social
science, language and vocational or vocational
clusters.

Year of Publication
In terms of publication year, studies ranged

from 2017 to 2024, with a total of studies published
in 2017 (n=2), 2018 (n=2), 2019 (n=8), 2020
(n=6), 2021 (n=6), 2022 (n=12), 2023 (n=5) and
2024 (n=1).

Research Methods
Based on the findings of the literature study, it

was found that the research articles used a variety

of approaches. There was 1 study that used the
pre-experimental design method (n=1). Similarly,
there was 1 study using participatory action research
method (n=1). There was 1 study using the survey
method (n=1). Then there were 33 studies that used
a qualitative approach (n=33). Then there are 2
articles with a quantitative approach (n = 2). Articles
with a quantitative approach and quasi-experimental
methods were 1 article (n=1). Furthermore, there
were 2 studies using a phenomenological qualitative
approach (n = 2) and a descriptive qualitative
approach as many as 1 study (n = 1).

RQ 1: What research results were found
related to improving the 21st century
competencies of secondary school students
in Indonesia?

Table 2 shows the range of approaches and
strategies identified to improve the quality of
learning and teacher competence to meet the

Table 2. Summary of research findings
No Research Result Author, Year of Research 
1 Improving the 21st century competence 

of secondary school students in 
Indonesia by improving teacher 
competence 

(Destiana & Utami, 2017), (Somantri, 2021), 
(Fatmayani, 2022), (Widyaningrum et al., 2019), 
(Rahayuningsih & Muhtar, 2022), (Giantara, 2019), 
(Priatmoko & Dzakiyyah, 2020) 

2 Improving the 21st century 
competencies of Indonesian secondary 
school students through relevant 
curriculum implementation 

(Indarta et al., 2022), (Asy’ari & Hamami, 2020), 
(Sumantri, 2019), (Umam, 2021), (Mustafa & 
Dwiyogo, 2020) 

3 Improving the 21st century 
competencies of secondary school 
students in Indonesia byapplying 
appropriate learning models. 

(Indarta et al., 2022), (Fajri et al., 2021), (Rini et al., 
2023), (Rahayu et al., 2022), (A. Fitriani et al., 2022), 
(Sutianah, 2021), (Amala et al., 2019) 
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4 Improving the 21st century 
competencies of secondary school 
students in Indonesia by 
enhancingdigital skills, use of 
technology and digitaliteration. 

(Faridi & Lutfi, 2023), (Rahayuningsih & Muhtar, 
2022), (D. Fitriani et al., 2023), (Rusmana, 2020), 
(Hidayat & Khotimah, 2019), (Aryana et al., 2022), 
(Rosnaeni, 2021), (M Choirul Muzaini et al., 2024), 
(Elitasari, 2022), (Rahayu et al., 2022), (Hasnah, 
2023), (Rini et al., 2023), (Warsita, 2017), 
(Anggraeni & Sole, 2018) 

demands of the 21st century. Pedagogic
competence is recognised as a key component
supporting effective learning, particularly in
vocational education and other fields relevant to
21st century needs (Destiana & Utami, 2017;
Somantri, 2021). Adjusting the curriculum to local
and global needs, including the implementation
of the independent curriculum, is considered
important to equip students with relevant
competencies in the digital era and society 5.0.
(Indarta et al., 2022; Umam, 2021), integration
of 21st century competencies, such as
collaboration, communication, creativity, and
problem solving, into the curriculum through
strategies such as project-based learning,
academic supervision, and teaching factory
(Fatmayani, 2022; Sutianah, 2021). Digital
technology is seen as a tool that support innovation
in learning, teaching materials,  increased
interaction, as well as assessment effectiveness
(Hidayat & Khotimah, 2019; Warsita, 2017;
Haris et al, 2022)

RQ 2: What factors influence the improvement
of 21st century competencies of secondary
school students in Indonesia?

Based on the findings, it is known that in an
effort to improve 21st century competencies in
students, there are three main factors that influence
it, namely teacher competence, curriculum and
learning methods, and the role of digital
technology.

The Role of Teacher Competence in
Improving 21st Century Competencies

Many factors can influence the successful
development of students’ 21st century

competencies, one of the main factors is the
competence of teachers in schools. Starting from
pedagogic, social, personal, professional
competencies with additional digital skills are
needed in creating a learning process that
supports digital literacy and improves critical
thinking, creative thinking, collaboration, and
communication skills. This is in line with research
by Destiana dan Utami (2017) that teachers‘
pedagogic competence needs to be continuously
trained to strengthen teachers’ competence in
supporting the development of 21st century
competencies. Furthermore, teachers must also
have adequate digital competence to face
curriculum transformation that is adaptive to the
presence of technology. (Faridi & Lutfi, 2023).
In line with research by Demissie et al. (2022)
that teachers‘ digital competence is an important
factor in supporting the development of students’
21st century competencies. Through training and
a positive attitude towards technology, barriers
in the process of integrating technology into
learning activities can be overcome.

In its implementation, there are many
challenges such as competency gaps and lack of
structured training. In addition, teachers’ low
awareness of the need to improve competencies
in the digital era hinders the transformation and
integration of 21st century competencies in the
learning process (Faridi & Lutfi, 2023). The
changing era followed by curriculum changes and
the adaptation of technology that is increasingly
developing can be overcome through workshops
or intensive training and increased academic
supervision (Somantri, 2021) dan (Fatmayani,
prepared for the future labour market.
(McGunagle & Zizka, 2020).
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teachers’ technical skills in order to produce
intellectually and morally competent students.
Character strengths are highly relevant to 21st
century competencies by focusing on teachers’
interpersonal and intrapersonal development that
can help students develop optimally  (Lavy, 2020).

Teacher competencies must be
systematically reviewed through pedagogic
training, digital competency enhancement and
academic supervision. Pedagogical digitalisation
can be a solution to improve teaching quality to
support students’ digital literacy needs to improve
21st century competencies (Rahayuningsih &
Muhtar, 2022). In addition, according to Pineida
(2011) Continuous teacher training in teaching
competencies and the latest technology needs to
be emphasised. This way, teachers can be
effective drivers of change in supporting a relevant
and adaptive curriculum.

Curriculum Innovation and Learning
Methods to Improve 21st Century
Competencies

In addition to teacher competence,
curriculum innovation is an important factor to
support the mastery of 21st century
competencies, especially in the context of digital
literacy. Through an integrated curriculum
approach that combines theory and practice, it
can increase the relevance of learning to global
needs (Asy’ari & Hamami, 2020). According to
Fitriani et al. (2023) A total curriculum reform in
Indonesia is necessary to address the challenges
of the digital era by focusing on increased
digitalisation and flexible curriculum. Educational
institutions need to update the curriculum by
focusing more on skills such as teamwork or
collaboration, communication, and problem
solving so that graduating students are better
prepared for the future labour market.
(McGunagle & Zizka, 2020).

According to Mróz & Ocetkiewicz (2021),
In supporting the development of 21st century

competencies, the focus of teaching needs to be
linked to efforts to enhance student creativity
through innovative learning methods.

Innovative learning methods such as
blended learning can be a solution by combining
traditional approaches with technology to support
digital literacy (Rini et al., 2023). Other learning
methods such as the project citizen-based
method can help students to hone their
collaboration skills, improve creativity,
communication, and critical thinking. (Fajri et al.,
2021).

Furthermore, through project-based
learning and focusing on the application of
STEAM (Science, Technology, Engineering, Art,
Mathematics) approach in the learning process
can enrich students’ learning experience and
develop 21st century competencies through
critical thinking, problem solving, collaboration,
and creativity. (Hadinugrahaningsih et al., 2017).

In addition, experiential learning methods
can be implemented to support practical learning
so that students can understand more because
the learning process is based on contextual
experiences, this can improve 21st century
competencies (Priatmoko & Dzakiyyah, 2020).
Similarly, the transformative learning approach in
order to build student character through
interactive learning is also related to the
development of 21st century competencies
(Rahmawati, 2018). Interactive learning can also
be achieved through the flipped classroom
method, which is known to have the potential to
improve 21st century competencies by
transforming classroom dynamics to suit the
learning context. In this flipped classroom method,
students will be actively involved as the teacher
acts as a facilitator (Latorre-Cosculluela, 2021).

Innovation through such approaches,
methods and curricula is important in supporting
effective learning processes and promoting
learners’ 21st century competencies. In order to
produce optimal outputs, it is necessary to adjust
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and change the curriculum towards digitalisation,
including flexible curriculum design so that students
can develop 21st century competencies more
deeply.  (Cholilah et al., 2022). Approaches such
as interdisciplinary curriculum can be applied
given its relevance as it can align learning with
21st century competencies. Integrating various
disciplines including technology into it will provide
a broader understanding for students. Through
this interdisciplinary curriculum approach, it can
provide a holistic approach to teaching students
with relevant learning objectives and encourage
them to connect knowledge from various fields
and improve communication skills (Drake &
Reid, 2020).

The results of curriculum implementation
must be evaluated to ensure its success. Outputs
in the form of digital literacy skills and 21st
century competencies are the main indicators of
success in curriculum implementation. Research
by Anggraeni dan Sole (2018) highlighted the
importance of digital infrastructure to support
student collaboration, so curriculum evaluation
can provide strategic insights to improve the
quality of education and equip students with 21st
century competencies.

The Role of Digital Technology in
Enhancing 21st Century Competencies

Digital technology has a crucial role in
developing digital literacy and 21st century
competencies. Technology can help and facilitate
teachers to overcome learning loss and improve
the quality of learning (Haris et al., 2022).
Technology can be an important input that
strengthens the digital learning process and
promotes 21st century competencies in students.
This is supported by research Rusmana (2020)
which highlights that integrating digital skills in the
curriculum can encourage learners to be better
prepared for the challenges of the modern world.
Thus, it is important to help students understand
the of technology for their lives. (Pineida, 2011).

Indonesia’s uneven infrastructure and
relatively low literacy levels make implementing
technology in the learning process to improve 21st
century competencies a challenge (Elitasari,
2022). The need to strengthen school
infrastructure needs to be fulfilled to support
students‘ learning process as well as the fulfilment
of technological devices and the use of ICT to
develop critical thinking skills and enhance
students’ creativity (González pérez & Ramírez
montoya, 2022).

In addition, improving educational
infrastructure and technology training for teachers
can help make critical thinking skills-based
assessments relevant to the needs of the 21st
century curriculum (Rosnaeni, 2021). In line with
research by (Hidayat & Khotimah, 2019) that
utilising digital technology, such as online learning
platforms, can improve the interaction and
effectiveness of learning activities, provided that
the digital literacy of teachers and students needs
to be improved. Furthermore, the integration of
ICT (Information and Communication
Technology) in the teaching of each subject is
necessary to improve students’ competence.
(Pineida, 2011). Research by (Ahmad et al.,
2013) It is known that the application of ICT in
the learning process can focus on cognitive and
technical skills as well as the development of
critical thinking skills, to problem solving.
Pedagogy technology-based learning can be
designed by teachers to design learning that
develops the 21st century with the integration of
ICT and consideration of contextual factors that
can influence learning design, such as student
needs and characteristics, technology availability,
socio-cultural conditions, and learning
environment. (Koh, 2015).

The role of technology can be measured
by the extent to which these inputs can support
the learning process to produce outputs in the
form of adequate digital literacy. Thus, the
implementation of technology in different types
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of schools can be optimised to support the
mastery of 21st century competencies equally.

RQ 3: What are the policies related to
strategies to improve the 21st century
competencies of secondary school students in
Indonesia?

21st century competencies that include
critical thinking, creative thinking, collaboration
and communication are skills that students must
have. Therefore, there is a need for policies that
lead to increased student competence by
integrating technology in the learning process to
flexible curriculum transformation according to the
needs of the times. Based on the results of the
literature review, several things can be done by
teachers, government, and policy makers in an
effort to encourage the development of
increasingly complex 21st century competencies.

1. Promote digital literacy. This can be done
through policies such as integrating digital
literacy in the curriculum. In its implementation,
regular training on the use of technology for
teachers needs to be improved, in addition to
creating a supportive environment for students
to be able to access technology effectively.

2. Promoting 21st century competencies through
appropriate learning methods In order to
promote student competencies, the existing
curriculum should focus on developing 21st
century competencies. This

3. can be done through a variety of learning
methods that support the process of creative
thinking, critical thinking, character
development, citizenship, collaboration and
communication. Approaches such as project-
based learning, problem-based learning,
field trips, forum group discussions, and
experiential learning can be applied.

4. Curriculum evaluation and transformation. The
curriculum used should be flexible and adaptive
to changes in society and according to needs.
The government or policy makers must

continue to monitor and evaluate the curriculum
and continue to develop and update it to make
it more relevant to the challenges and needs of
students in the future.

5. Ensure adequate infrastructure. The
government should ensure that all schools have
the same infrastructure and access to
technology. Budget allocation needs to be done
effectively. With adequate infrastructure
support, improving 21st century competencies
through the learning process will be easier.

6. Teacher competency development. Teachers
are an important element and are directly
related to the learning process involving
students. Therefore, teachers must have both
pedagogical and professional competencies in
order to deliver the material well. Teacher
training and certification needs to be carried
out, especially the mastery of 21st century
competencies, digital literacy and the use of
technology. The government or institutions can
organise special training programmes for
teachers to improve their competencies such
as the latest techniques in learning that are
increasingly developing.

Limitations and Further Research
One of the shortcomings of this research is

that the source of the articles used is only taken
from Google Scholar. This is due to the focus of
the research which is specifically aimed at students
in Indonesia who use the applicable Curriculum,
so the scope of the literature analysed is limited.

In addition, the articles referenced are only
from 2017-2024, so it is possible that it cannot
cover all relevant research outside of that year.
for this reason, future researchers are expected
to expand the range of research references.

 CONCLUSION
The importance of flexibility and adaptation

in curriculum design to deal with rapid social and
technological changes in education. The relevance
of curriculum effectiveness that matches the needs
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of students and society in achieving learning
objectives. In today’s digital age, mastery of digital
literacy, critical thinking skills, collaboration and
creativity are more important than mere
memorisation of facts. A relevant curriculum
should include lessons, methods and experiences
that prepare students for global challenges, such
as digital transformation, automation and
environmental sustainability.

21st century competencies, such as
collaboration and technology-based
communication, rely heavily on digital literacy. In
collaboration, digital literacy enables students to
work together effectively through various digital
platforms, such as collaborative software, video
conferencing or shared documents.

Learning methods that involve real projects
and hands-on experiences are very effective to
improve students’ abilities, especially 21st century
competencies such as critical thinking, creativity,
communication, and collaboration. Learning
approaches and models that can be used
effectively to actively involve students in the
learning process are project-based learning,
blended learning, and transformative
learning. Students are not only recipients of
information, but also active, creative and reflective
participants. These methods help them
understand concepts better, apply knowledge in
a real-world context, and prepare them for global
challenges.

 REFERENCES
Ahmad, M., Karim, A. A., Din, R., & Albakri, I.

S. M. A. (2013). Assessing ICT
competencies among postgraduate
students based on the 21st Century ICT
Competency Model. Asian Social
Science, 9(16 SPL), 32–39. https://
doi.org/10.5539/ass.v9n16p32

Agrawal, S., Oza, P., Kakkar, R., Tanwar, S.,
Jetani, V., Undhad, J., & Singh, A. (2024).
Analysis and recommendation system-
based on PRISMA checklist to write

systematic review. Assessing Writing,
61(June), 100866. https://doi.org/
10.1016/j.asw.2024.100866

Amala, H. A., Amprasto, A., & Solihat, R.
(2019). Virtual field trip dan
penggunaannya sebagai fasilitator
dalam mengembangkan keterampilan
komunikasi abad ke-21 siswa.
Assimilation: Indonesian Journal of
Biology Education, 2(1), 29–34. https://
doi.org/10.17509/aijbe.v2i1.16150

Anggraeni, D. M., & Sole, F. B. (2018). E-
Learning moodle, media pembelajaran
fisika abad 21. Jurnal Penelitian Dan
Pengkajian Ilmu Pendidikan: E-
Saintika, 1(2), 57. https://doi.org/
10.36312/e-saintika.v1i2.101

Arief, S. F., & Sugiarti, Y. (2022). Literature
review: analisis metode perancangan
sistem informasi akademik berbasis
web. Jurnal Ilmiah Ilmu Komputer, 8(2),
87–93. https://doi.org/10.35329/
jiik.v8i2.229

Arifin, M. Z., & Setiawan, A. (2020). Strategi
belajar dan mengajar guru pada abad
21. Indonesian Journal of Instructional
Technology, 1(2), 37–46. http://
journal.kurasinstitut.com/index.php/ijit

Aryana, S., Subyantoro, S., & Pristiwati, R.
(2022). Tuntutan kompetensi guru
profesional bahasa indonesia dalam
menghadapi abad 21. Semantik, 11(1),
71–86. https://doi.org/10.22460/
semantik.v11i1.p71-86

Asy’ari, A., & Hamami, T. (2020). Strategi
pengembangan kurikulum menghadapi
tuntutan kompetensi abad 21. IQ (Ilmu
Al-Qur’an): Jurnal Pendidikan Islam,
3(01), 19–34. https://doi.org/10.37542/
iq.v3i01.52

Braun, V., & Clarke, V. (2019). Thematic analysis
revised. Journal of Chemical
Information and Modeling, 53(9),
1689–1699.



1925                                           Hilmiatussadiah et al., Strategies for Improving 21st Century...

Burrus, J. (2013). Identifying the most important
21st century workforce competencies: an
analysis of the occupational information
network (o*net). ETS Research Report
Series, 2013(2). https://doi.org/10.1002/
j.2333-8504.2013.tb02328.x

Cholilah, M., Tatuwo, A. G. P., Komariah,
Rosdiana, S. P., & Fatirul, A. N. (2022).
Pengembangan kurikulum merdeka
dalam satuan pendidikan serta
implementasi kurikulum merdeka pada
pembelajaran abad 21. Sanskara
Pendidikan Dan Pengajaran, 1(02), 56–
67. https://doi.org/10.58812/spp.v1.i02

Churchill, D., King, M., & Fox, B. (2013).
Learning design for science education in
the 21st century. Zbornik Instituta Za
Pedagoska Istrazivanja, 45(2), 404–
421. https://doi.org/10.2298/
ZIPI1302404C

Demissie, E. B., Labiso, T. O., & Thuo, M. W.
(2022). Teachers’ digital competencies
and technology integration in education:
Insights from secondary schools in Wolaita
Zone, Ethiopia. Social Sciences and
Humanities Open, 6(1), 100355. https://
doi.org/10.1016/j.ssaho.2022.100355

Destiana, B., & Utami, P. (2017). Urgensi
kompetensi pedagogik guru vokasional
pada pembelajaran abad 21. Elinvo
(Electronics, Informatics, and
Vocational Education), 2(2), 211–222.
https://doi.org/10.21831/elinvo.v2i2.
17368

Drake, S. M., & Reid, J. L. (2020). 21st Century
competencies in light of the history of
integrated curriculum. Frontiers in
Education, 5(July), 1–10. https://doi.org/
10.3389/feduc.2020.00122

Elitasari, H. T. (2022). Kontribusi guru dalam
meningkatkan kualitas pendidikan
abad 21. Jurnal Basicedu, 6(6), 9508–
9516. https://doi.org/10.31004/
basicedu.v6i6.4120

Fahrozy, F. P. N., Iskandar, S., Abidin, Y., &
Sari, M. Z. (2022). Upaya pembelajaran
abad 19-20 dan pembelajaran abad 21
di Indonesia. Jurnal Basicedu, 6(2),
3093–3101. https://doi.org/10.31004/
basicedu.v6i2.2098

Fajri, I., Yusuf, R., & Mohd Yusoff, M. Z. (2021).
Model pembelajaran project citizen
sebagai inovasi pembelajaran dalam
meningkatkan keterampilan abad 21.
JURNAL HURRIAH: Jurnal Evaluasi
Pendidikan Dan Penelitian, 2(3), 105–
118. https://doi.org/10.56806/jh.v2i3.30

Faridi, E. N. J., & Lutfi, A. (2023). Kesadaran
guru dalam meningkatkan kompetensi
diri di abad digital. Journal of
Information System and Education
Development, 1(1), 23–26.

Fatmayani. (2022). Upaya meningkatkan
kompetensi pedagogik guru dalam
pengintegrasian keterampilan abad ke-
21 melalui sepervisi akademik di sman
2 pinggir kabupaten bengkalis. Jurnal
Pendidikan Tambusai, 6(1), 3468–3484.
https://jptam.org/index.php/jptam/article/
view/3415

Fitriani, A., Kartini, A., Maulani, M., & Prihantini.
(2022). Peran guru dan strategi
pembelajaran dalam memenuhi
kompetensi siswa abad 21. Jurnal
Pendidikan Tambusai, 6(2), 16492–
16493. https://jptam.org/index.php/jptam/
article/download/5056/4275/9645

Fitriani, D., Syahrini, N., Asbari, M., Santoso,
G., & Rantina, M. (2023). Total
transformation of our education 21st
century. Jurnal Pendidikan
Transformatif ( Jupetra ), 02(03), 61–6

Giantara, F. (2019). Model pengembangan
kompetensi guru abad 21. Al-
Mutharahah: Jurnal Penelitian Dan
Kajian Sosial Keagamaan, 16(1), 59–
83.

Gough, D., Thomas, J., & Oliver, S. (2019).



1926 Jurnal Pendidikan Progresif, Vol. 14, No. 03, pp. 1914-1929, December 2024

Clarifying differences between reviews
within evidence ecosystems. Systematic
Reviews, 8(1), 1–15. https://doi.org/
10.1186/s13643-019-1089-2

Hadinugrahaningsih, T., Rahmawati, Y., &
Ridwan, A. (2017). Developing 21st
century competencies in chemistry
classrooms: Opportunities and challenges
of STEAM integration. AIP Conference
Proceedings, 1868(April). https://doi.org/
10.1063/1.4995107

Harapan, E. (2022). Tantangan guru sma
swasta di kota sekayu memanfaatkan
ict pembelajaran pada era new normal.
Seminar Nasional Pendidikan, 1(16),
74–80.

Haris, A., Sentaya, I. M., & Sulindra, I. G. M.
(2022). Keterampilan guru abad 21
dalam mengurangi learning loss pada
peserta didik (kajian fenomenalogis di
sma kabupaten sumbawa). Jurnal Ilmiah
Mandala Education, 8(1). https://doi.org/
10.58258/jime.v8i1.2756

Hasnah, N. (2023). Pengembangan
keterampilan abad ke-21 dalam
pembelajaran geografi. Nanggroe/ :
Jurnal Pengabdian Cendikia, 177(3),
177–183. https://doi.org/10.5281/
zenodo.8051738

Hewi, L., & Shaleh, M. (2020). Refleksi hasil
pisa (the programme for international
student assesment): upaya perbaikan
bertumpu pada pendidikan anak usia
dini). Jurnal Golden Age, 4(01), 30–41.
https://doi.org/10.29408/jga.v4i01.2018

Hidayat, N., & Khotimah, H. (2019).
Pemanfaatan teknologi digital dalam
kegiatan pembelajaran. JPPGuseda |
Jurnal Pendidikan & Pengajaran Guru
Sekolah Dasar, 2(1), 10–15. https://
doi.org/10.33751/jppguseda.v2i1.988

Indarta, Y., Jalinus, N., Abdullah, R., & Samala,
A. D. (2021). 21st century competencies/
: TVET dan Tantangan Abad 21. Edukatif/

: Jurnal Ilmu Pendidikan, 3(6), 4340–
4348. https://doi.org/10.31004/
edukatif.v3i6.1458

Indarta, Y., Jalinus, N., Waskito, W., Samala, A.
D., Riyanda, A. R., & Adi, N. H. (2022).
Relevansi Kurikulum Merdeka Belajar
dengan Model Pembelajaran Abad 21
dalam Perkembangan Era Society 5.0.
Edukatif/ : Jurnal Ilmu Pendidikan, 4(2),
3011–3024. https://doi.org/10.31004/
edukatif.v4i2.2589

Ismiati, I. (2020). Pembelajaran Biologi SMA
Abad ke-21 berbasis potensi lokal:
review potensi di kabupaten nunukan-
kalimantan utara. Jurnal Penelitian
Dan Pengkajian Ilmu Pendidikan: E-
Saintika, 4(2), 222. https://doi.org/
10.36312/e-saintika.v4i2.218

González pérez, L. I., & Ramírez montoya, M.
S. (2022). Components of education 4.0
in 21st century competencies frameworks:
systematic review. Sustainability
(Switzerland), 14(3), 1–31.

Greenlaw, J. (2011). Deconstructing the
metanarrative of the 21 st century skills
movement. Conference Presentation,
Philoshophy of Education Society of
Australia, 1–7.

Kirana, A. N., Lestari, E. P., & Rachman, I. F.
(2024). Peningkatan literasi digital
melalui kolaborasi pemerintah, sektor
swasta, dan masyarakat: kontribusi
terhadap pencapaian sdgs 2030 dalam
pendidikan. MERDEKA: Jurnal Ilmiah
Multidisiplin, 1(5), 1–8.

Kitchenham, B., & Brereton, P. (2013). A
systematic review of systematic review
process research in software engineering.
Information and Software Technology,
55(12), 2049–2075. https://doi.org/
10.1016/j.infsof.2013.07.010

Koh, J. (2015). Technological pedagogical
content knowledge (tpack) and design
thinking: a framework to support ict lesson



1927                                           Hilmiatussadiah et al., Strategies for Improving 21st Century...

design for 21st century learning. The Asia
Pacific Education Researcher, 24, 535–
543.

Latorre-Cosculluela, C. (2021). Flipped
Classroom model before and during
COVID-19: using technology to develop
21st century competencies. Interactive
Technology and Smart Education,
18(2), 189–204. https://doi.org/10.1108/
ITSE-08-2020-0137

Lavy, S. (2020). A review of character strengths
interventions in twenty-first-century
schools: their importance and how they can
be fostered. Applied Research in Quality
of Life, 15(2), 573–596. https://doi.org/
10.1007/s11482-018-9700-6

López, H. A. (2021). Design framework based
on tec21 educational model and education
4.0 implemented in a capstone project: A
case study of an electric vehicle suspension
system. Sustainability (Switzerland),
13(11). https://doi.org/10.3390/
su13115768

M Choirul Muzaini, Prastowo, A., & Salamah,
U. (2024). Peran teknologi pendidikan
dalam kemajuan pendidikan islam di
abad 21. Jurnal IHSAN Jurnal
Pendidikan Islam, 2(2), 70–81. https://
doi.org/10.61104/ihsan.v2i2.214

Mantau, B. A. K., & Talango, S. R. (2023).
Pengintegrasian keterampilan abad 21
dalam proses pembelajaran (literature
review). Irfani: Jurnal Pendidikan
Islam, 19(1), 86–107. https://doi.org/
10.30603/ir.v19i1.3897

McGunagle, D., & Zizka, L. (2020).
Employability skills for 21st-century
STEM students: the employers’
perspective. Higher Education, Skills
and Work-Based Learning, 10(3), 591–
606. https://doi.org/10.1108/HESWBL-
10-2019-0148

Mróz, A., & Ocetkiewicz, I. (2021). Creativity
for sustainability: How do polish teachers

develop students’ creativity competence?
analysis of research results. Sustainability
(Switzerland), 13(2), 1–22. https://
doi.org/10.3390/su13020571

Muhali, M. (2019). Pembelajaran inovatif
abad ke-21. Jurnal Penelitian Dan
Pengkajian Ilmu Pendidikan: E-
Saintika, 3(2), 25. https://doi.org/
10.36312/e-saintika.v3i2.126

Musfikar, R., Al-Thariq, A., & Ridwan, R. (2023).
Kompetensi literasi digital di kalangan
anak muda. Jurnal Infomedia: Teknik
Informatika, Multimedia & Jaringan,
8(2), 90–95. https://e-jurnal.pnl.ac.id/
infomedia/article/download/4496/3464

Mustafa, P. S., & Dwiyogo, W. D. (2020).
Kurikulum pendidikan jasmani,
olahraga, dan kesehatan di indonesia
abad 21. JARTIKA Jurnal Riset
Teknologi Dan Inovasi Pendidikan,
3(2), 422–438. https://doi.org/10.36765/
jartika.v3i2.268

Mutohhari, F. (2021). Difficulties in implementing
21st century competencies competence in
vocational education learning.
International Journal of Evaluation and
Research in Education, 10(4), 1229–
1236. https://doi.org/10.11591/
ijere.v10i4.22028

Niyarci, N. (2022). Perkembangan pendidikan
abad 21 berdasarkan teori ki hajar
dewantara. Pedagogika: Jurnal Ilmu-
Ilmu Kependidikan, 2(1), 46–55. https:/
/doi.org/10.57251/ped.v2i1.336

Nurjanah, S. A. (2019). Analisis kompetensi
abad-21 dalam bidang komunikasi
pendidikan. Gunahumas, 2(2), 387–
402. https://doi.org/10.17509/
ghm.v2i2.23027

Oktavia, R., & Hardinata, A. (2020). Tingkat
literasi digital siswa ditinjau dari
penggunaan teknologi informasi
sebagai mobile learning dalam
pembelajaran biologi pada siswa



1928 Jurnal Pendidikan Progresif, Vol. 14, No. 03, pp. 1914-1929, December 2024

mengengah atas (sma) kecamatan
kuala nagan raya. Bionatural, VII(2),
26–34.

Pineida, F. O. (2011). Competencies for the 21st
century: Integrating ict to life, school and
economical development. Procedia -
Social and Behavioral Sciences, 28, 54–
57. https://doi.org/10.1016/
j.sbspro.2011.11.011

Priatmoko, S., & Dzakiyyah, N. I. (2020).
Relevansi kampus merdeka terhadap
kompetensi guru era 4.0 dalam
perspektif experiential learning theory.
At-Thullab/ : Jurnal Pendidikan Guru
Madrasah Ibtidaiyah, 4(1), 1. https://
doi.org/10.30736/atl.v4i1.120

Puspa, C. I. S., Rahayu, D. N. O., & Parhan,
M. (2023). Transformasi pendidikan
abad 21 dalam merealisasikan sumber
daya manusia unggul menuju indonesia
emas 2045. Jurnal Basicedu, 7(5),
3309–3321. https://doi.org/10.31004/
basicedu.v7i5.5030

Rahayu, R., Iskandar, S., & Abidin, Y. (2022).
Inovasi pembelajaran abad 21 dan
penerapannya di Indonesia. Jurnal
Basicedu, 6(2), 2099–2104. https://
doi.org/10.31004/basicedu.v6i2.2082

Rahayuningsih, Y. S., & Muhtar, T. (2022).
Pedagogik digital sebagai upaya untuk
meningkatkan kompetensi guru abad
21. Jurnal Basicedu, 6(4), 6960–6966.
https://doi.org/10.31004/basicedu.v6i4.
3433

Rahmah, A., Widiyanarti, T., Urbach, V.,
Handayani, N. N., Nafaisah, L., & Amelia,
D. (2024). Peran teknologi dalam
memfasilitasi komunikasi antar budaya.
Indonesian Culture and Reigion, 4, 1–
12.

Rahmawati, Y. (2018). Peranan transformative
learning dalam pendidikan kimia:
pengembangan karakter, identitas

budaya, dan kompetensi abad ke-21.
Jurnal Riset Pendidikan Kimia, 8(1), 1–
16.

Rini, A. P., Firmansyah, N. F., Widiastuti, N.,
Christyowati, Y. I., & Fatirul, A. N.
(2023). Pendekatan terintegrasi dalam
pengembangan kurikulum abad 21.
Jurnal Ilmiah Pendidikan Holistik
(JIPH), 2(2), 171–182. https://doi.org/
10.55927/jiph.v2i2.3942

Rosnaeni, R. (2021). Karakteristik dan
asesmen pembelajaran abad 21. Jurnal
Basicedu, 5(5), 4341–4350. https://
doi.org/10.31004/basicedu.v5i5.1548

Rusmana, D. (2020). Pengaruh keterampilan
digital abad 21 pada pendidikan
kewirausahaan untuk meningkatkan
kompetensi kewirausahaan peserta
didik smk. Jurnal Ekonomi Pendidikan
Dan Kewirausahaan, 8(1), 17. https://
doi.org/10.26740/jepk.v8n1.p17-32

Sang, G., Liang, J. C., Chai, C. S., Dong, Y., &
Tsai, C. C. (2018). Teachers’ actual and
preferred perceptions of twenty-first
century learning competencies: a Chinese
perspective. Asia Pacific Education
Review, 19(3), 307–317. https://doi.org/
10.1007/s12564-018-9522-0

Sarkis-Onofre, R., Catalá-López, F., Aromataris,
E., & Lockwood, C. (2021). How to
properly use the PRISMA Statement.
Systematic Reviews, 10(1), 13–15. https:/
/doi.org/10.1186/s13643-021-01671-z

Somantri, D. (2021). Abad 21 pentingnya
kompetensi pedagogik guru.
Equilibrium: Jurnal Penelitian
Pendidikan Dan Ekonomi, 18(02), 188–
195. https://doi.org/10.32832/
jpg.v2i1.4099

Sumantri, B. A. (2019). Pengembangan
kurikulum di indonesia menghadapi
tuntutan kompetensi abad 21. EL-
HIKMAH: Jurnal Kajian Dan



1929                                           Hilmiatussadiah et al., Strategies for Improving 21st Century...

Penelitian Pendidikan Islam, 13(2),
146–167. https://doi.org/10.20414/
elhikmah.v13i2.661

Sutianah, C. (2021). Peningkatan kompetensi
kerja berbasis integrasi soft skills, hard
skills dan entrepreneur skills program
keahlian kuliner melalui penerapan
teaching factory smk. Jurnal Ekonomi,
Sosial & Humaniora, 2(08), 152–167.
https://jurnalintelektiva.com/index.php/
jurnal/article/view/596

Syahfira, I., Siregar, Y. D., & Purwaningtyas, F.
(2023). Hubungan literasi digital
dengan penggunaan media sosial
mahasiswa program studi pendidikan
agama islam sekolah tinggi agama
islam “uisu” …. Shaut Al-Maktabah:
Jurnal Perpustakaan, Arsip Dan
Dokumentasi, 15(1), 92–102. http://
reposi tory.uinsu.ac.id/ id/eprint/
16523%0Ahttp://repository.uinsu.ac.id/
16523/7/DAFTAR PUSTAKA.pdf

Tan, J. P. L., Yang, S., Koh, E., & Jonathan, C.
(2016). Fostering 21st century literacies
through a collaborative critical reading and
learning analytics environment:
Userperceived benefits and problematic.
ACM International Conference
Proceeding Series, 25-29-Apri(April),
430–434. https://doi.org/10.1145/
2883851.2883965

Tijsma, G. (2020). Becoming productive 21st
century citizens: A systematic review
uncovering design principles for integrating
community service learning into higher
education courses. In Educational
Research (Vol. 62, Issue 4, pp. 390–413).
https://doi.org/10.1080/00131881.
2020.1836987

Triadi, D., Dorothius Pongoh, F., Wulan, R.,
Prihadi, S., Wadani, J., Natalia, L., &
Mandibondibo, W. (2022). Peningkatan
kompetensi sumber daya manusia

dalam menghadapi abad 21 di sman 1
pulang pisau improvement of human
resource competence in the face of the
21st century at sman 1 pulang pisau.
INTEGRITAS/ : Jurnal Pengabdian,
6(2), 418–430.

Umam, K. (2021). Nusantara: jurnal
pendidikan indonesia kurikulum dan
tuntutan kompetensi abad 21.
Nusantara/ : Jurnal Pendidikan
Indonesia, 1(3), 511–526. https://
journal.rumahindonesia.org/index.php/njpi/
index%7C511

Warsita, B. (2017). Peran dan tantangan
profesi pengembang teknologi
pembelajaran pada pembelajaran abad
21. Jurnal Kwangsan, 5(2), 14. https://
doi.org/10.31800/jurnalkwangsan.v
5i2.42

Weninger, C. (2017). The “vernacularization” of
global education policy: media and digital
literacy as twenty-first century skills in
Singapore. Asia Pacific Journal of
Education, 37(4), 500–516. https://
doi.org/10.1080/02188791.2017.
1336429

Widyaningrum, W., Sondari, E., & Mulyati.
(2019). Meningkatkan kompetensi
profesionalisme guru di abad 21 melalui
pendidikan dan pelatihan. DEDIKASI:
Jurnal Pengabdian Masyarakat, 1(1),
35–44. https://e-journal.metrouniv.ac.id/
index.php/JPM/article/view/1600

Zubaidah, S. (2019). Pendidikan karakter
terintegrasi keterampilan abad ke-21.
Jurnal Penelitian Dan Pengkajian Ilmu
Pendidikan: E-Saintika, 3(2), 1. https://
doi.org/10.36312/e-saintika.v3i2.125


