Journal of Educational Sciences Vol. 9 No. 4 (July, 2025) 2379-2387

JOURNALOF
EDUCATIONAL
SCIENCES

Journal of Educational Sciences

Journal homepage: https://jes.ejournal.unri.ac.id/index.php/JES

i€

P-ISSN
2581-1657

E-ISSN
2581-2203

Educational Innovation in the Era of the Fourth Industrial
Revolution to Enhance Global Competitiveness

Nurbuana*!, Muhammad Sirozi’

!Faculty and Teacher Training of Education, Sriwijaya University, Palembang, 30139, Indonesia
2 Postgraduate Program, Raden Fatah State Islamic University, Palembang, 30139, Indonesia

ARTICLE INFO

ABSTRACT

Article history:

Received: 19 April 2025
Revised: 10 June 2025
Accepted: 11 June 2025
Published online: 05 July 2025

Keywords:

Educational Innovation,
4.0 Industrial Revolution,
Global Competitiveness,
21st-Century Skills

* Corresponding author:
E-mail: nurbuana@fkip.unsri.ac.id
Article Doi:

https://doi.org/10.31258/jes.9.4.p.2379-2387

This is an open access article under the CC BY-
SA license.

The Fourth Industrial Revolution has brought significant
transformations across various sectors, including education.
These changes demand a comprehensive reform in the
educational system to produce competent, adaptive, and
globally competitive human resources. This study aims to
explore relevant and effective educational innovations to
enhance graduates’ global competitiveness in the digital era.
The method employed is a library research approach,
involving the collection, review, and analysis of scholarly
literature related to educational innovation, technology
integration, and contemporary learning strategies. The
findings indicate that educational innovation spans various
dimensions, including pedagogical approaches such as
project-based learning, flipped classrooms, collaborative
learning, and the integration of technologies such as
Augmented Reality (AR) and Virtual Reality (VR).
Moreover, innovations extend to evaluation systems, school
management, and administrative strategies to foster
effective and contextual learning environments. These
innovations have been shown to improve student
engagement, strengthen conceptual understanding, and
support the development of 21st-century competencies. The
study concludes that educational innovation is a strategic
imperative for addressing the challenges of the Fourth
Industrial Revolution. It calls for synergy among all
educational  stakeholders to  realize  sustainable
transformation, with a focus on developing globally oriented
competencies and an educational system that is responsive
to ongoing societal changes.

1. Introduction

The 4.0 Industrial Revolution has had a significant impact on various aspects of
human life, and the education sector is no exception. This era is characterized by
rapid technological advances, such as artificial intelligence (Al), Internet of Things
(IoT), big data, and cyber-physical systems that integrate the physical and digital
worlds. These technologies have changed the way humans interact, work and learn.
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In the context of education, these changes have led to new demands for a learning
system that is more flexible, adaptive, and able to equip students with 21st century
skills (Laksana, 2021). ). Education is no longer just about transferring knowledge,
but is also required to foster critical thinking, creativity, collaboration, and digital
literacy in students.

The major changes brought about by the Industrial Revolution 4.0 era are a complex
challenge for educational institutions. One of the biggest challenges is how to
prepare students to be able to live and compete in a highly dynamic and uncertain
world. This issue becomes even more urgent when seeing that most educational
institutions still operate with conventional approaches that are less responsive to
technological developments and the needs of the global labor market (Hudaidah,
2021). The one- way and teacher-centered teaching model is no longer relevant to
build the character and skills of students who are competitive at the international
level.

Another problem that arises is the low level of digital literacy and the readiness of
educational infrastructure in various regions. Inequality in access to information
technology causes gaps in the quality of education, both between regions and
between institutions (Hudaidah, 2021). In addition, the competence of educators in
managing technology-based learning is also still a serious obstacle. Many teachers
are not pedagogically and technologically ready to utilize digital platforms as
learning media (Hudaidah, 2021). This causes the utilization of technology in the
teaching and learning process to not be optimal, so that the expected innovation has
not been able to be implemented thoroughly and evenly.

In response to these challenges, educational innovation is a must that cannot be
delayed. Innovation here is interpreted as an effort to renew approaches, strategies
and tools in education to improve the quality and relevance of learning. In academic
literature, educational innovation includes not only the introduction of new
technologies, but also paradigm shifts in learning management, from planning to
evaluation. Innovation can come in various forms such as the development of more
interactive learning methods, the application of digital learning technology, to the
preparation of the learning process, curriculum that is more responsive to the needs
of the times and the global world of work (Andrea et al., 2024).

Various studies have shown that educational institutions that are able to innovate
consistently will be more adaptive to social and economic changes. Rusdiana stated
that innovation in education is a renewal process that aims to solve systemic
problems in the implementation of education (Rusdiana, 2014). Sa'ud added that
innovation is not just new, but also reflects significant qualitative differences from
previous practices and is applied consciously to achieve better goals (Sa’ud, 2008).
In this context, innovation includes managerial, pedagogical and evaluative
dimensions that simultaneously encourage the improvement of the overall quality
of education.

In response to these dynamics, it is important to identify and examine more deeply
the various forms of educational innovations that have been developed or have the
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potential to be implemented. Innovations in learning methods such as flipped
classroom, project-based learning, gamification, and integration of augmented
reality (AR) and virtual reality (VR) are concrete examples of learning
transformation in the digital era (Kusuma & Muharom, 2025). In addition,
innovation also touches the assessment aspect, such as the use of digital portfolios
and /learning analytics that provide more in-depth feedback on learner development.
All these approaches show that education is no longer one-way, but more learner-
centered with attention to individual needs and the context of the times.

Based on this background, this article aims to examine the forms of educational
innovation that are relevant and can be applied effectively in the era of the Industrial
Revolution 4.0. Thus, educational innovation is expected not only to be a
momentary trend, but to become an integral part of human resource development
strategies amid the complexity and uncertainty of the global world.

2. Methodology

This research uses a qualitative approach with a [library research method
(Sugiyono, 2019). This method was chosen because it is suitable for exploring and
analyzing thoughts and theoretical concepts related to educational innovation in the
era of the Industrial Revolution 4.0 and its relation to increasing global
competitiveness. The data in this study were obtained through a review of various
written sources, such as books, scientific journals, academic articles, research
reports, education policy documents, and publications from relevant international
institutions. In addition, religious references, especially Qur'anic verses and tafsir,
were also used to strengthen the normative foundation in the context of Islamic
education.

Data collection techniques were carried out by selecting, reading, recording, and
categorizing information from various literatures that have direct relevance to the
research theme directly to the research theme. Furthermore, the data were analyzed
descriptively qualitatively with a content analysis approach, namely by interpreting
the meaning, relationships, and implications of the concepts of educational
innovation found (Sumarno, 2020). The analysis process was carried out through
the steps of data reduction, data presentation and conclusion drawing. Data validity
is maintained by using credible and up-to-date academic sources, as well as making
comparisons between references to obtain a more objective and comprehensive
understanding.

This method is expected to provide a complete and in-depth picture of how
educational innovations have been and can be developed in facing the challenges
of the Industrial Revolution 4.0, as well as the extent to which these innovations
contribute to increasing the global competitiveness of students, both in national and
international contexts.
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3. Results and Discussion
Innovation in Learning Methods

Education in the era of the Industrial Revolution 4.0 requires an update in learning
methods to be able to answer the challenges of the times (Retnaningsih, 2019).
Teachers no longer act as the only source of information, but as facilitators who
encourage student activeness and creativity (Azzahra et al., 2025). Innovation in
teaching methods is key to creating an effective, adaptive, and relevant learning
environment. This innovation is not only achieved through technical changes, but
also touches on pedagogical approaches, such as collaboration, communication, and
active student participation in the teaching and learning process. Teachers are
required to design challenging and enjoyable lessons that accommodate a variety
of student learning styles. This aligns with the importance of developing soft skills
and 21st-century competencies, including critical thinking, problem-solving, and
collaboration. Without innovation in teaching methods, the educational process will
stagnate and fail to keep pace with global dynamics.

One innovative method that is widely applied is project-based learning. This
method emphasizes solving real problems with a collaborative and contextual
approach (Murniarti, 2021). In practice, students not only understand concepts
theoretically, but also apply them in everyday life. For example, engineering
students can create simple prototypes to solve problems in the surrounding
community, while design students can develop innovative products that can be
marketed. In addition to honing academic skills, this method also develops social
awareness and responsibility towards the surrounding environment. The projects
designed in this method enable meaningful, authentic, and outcome-oriented
learning. This strengthens student engagement in learning and makes them more
independent and capable of designing solutions to real-world problems.

Collaborative learning methods are also a growing trend as they foster social skills,
teamwork and empathy (Zubaidah, 2016). Students are encouraged to complete
tasks together, discuss, and build knowledge collectively. This approach not only
enriches conceptual understanding but also shapes character and communication
skills that are highly sought after in the global workplace. Activities such as case
studies, group discussions, and team presentations are routine in this method.
Collaborative learning encourages students to listen to one another, respect
differing opinions, and resolve conflicts constructively. In the long term, this
method will cultivate a generation that is not only academically intelligent but also
possesses high social skills.

Gamification in learning, which is the use of game elements in the learning process,
has become a new approach that effectively increases student motivation (Jusuf,
2016). Teachers are now beginning to integrate point systems, badges, levels, and
challenges as learning strategies. With healthy competition and reward systems,
students are more enthusiastic about participating in lessons, especially in online
environments. Learning platforms such as Kahoot, Quizizz, or Classcraft have
proven their effectiveness in increasing student engagement. Gamification
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transforms the learning process into a more interactive and enjoyable experience,
eliminating the boring impression of conventional methods. This approach is
particularly suitable for the digital generation, who are accustomed to the world of
games and technology. Additionally, gamification enables personalized learning
tailored to each student's achievements and pace.

In addition, the flipped classroom is a method that encourages students to learn
more independently (Yulianti & Wulandari, 2021). In this approach, students first
study the material online through videos or readings before face-to-face sessions.
Class time is then used for discussion, question and answer sessions, and concept
application exercises. This method effectively builds students' sense of
responsibility for their learning and allows teachers to provide more personalized
guidance according to each student's needs. The flipped classroom also opens up
space for teachers to implement a differentiated approach, which involves providing
different treatments according to students' characteristics and needs. This model
also encourages parental involvement in supporting their children's learning at
home, thereby creating a more comprehensive educational ecosystem.

Innovation in Education Technology

Along with the rapid development of digital technology, the world of education is
undergoing a major transformation through the utilization of information
technology in the teaching and learning process. One of the most significant forms
of this innovation is the use of Augmented Reality (AR) and Virtual Reality (VR).
Both technologies offer immersive and near-real-world learning experiences
through immersive visualizations that allow students to understand concepts more
concretely and enjoyably (Podding et al., 2024). In science lessons, for example,
students can directly observe simulations of particle movement or chemical
reactions in an interactive manner. This creates a multisensory learning experience
that strengthens memory and interest in the subject matter. This technology is also
beneficial for students with special needs as it allows for more flexible and visual
delivery of material.

Augmented reality allows students to view 3D objects, e.g. human organs, directly
from their devices and interact with them (Mirza, 2024). Thus, learning is no longer
limited to static images in books, but becomes a real experience that can be
observed from various angles. Meanwhile, Virtual Reality takes students into fully
digital simulated environments, such as exploring the solar system, virtual
museums, or even emergency simulations that help them learn in a realistic and
practical way. This enables experiential learning, where students become active
participants in the learning process. The use of AR and VR also stimulates spatial
thinking skills and other technical skills relevant to the future digital workplace.

In higher education, AR and VR have been applied in the fields of medicine,
engineering, and architecture. Medical students can practice surgical procedures in
a VR environment without risk, while architecture students can explore and
evaluate building designs in real scale. These technologies enable experiential
learning that was previously difficult to achieve through conventional methods
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(Podding et al., 2024). In addition, increased student interest and focus on learning
are added benefits of using this technology. Technology also enables simulated
training in the fields of security, aviation, and nursing, which require high precision
and rapid response times.

However, the integration of AR and VR still faces barriers, especially in terms of
cost, device availability, and teacher training (Arisanti et al., 2024). The
implementation of this technology requires infrastructure support and technical
competencies that are not yet evenly distributed across all educational units.
Therefore, collaboration between educational institutions, the government, and the
industrial sector is needed to create an inclusive, efficient, and sustainable
educational technology ecosystem. This approach also requires updates to
curriculum policies and education budgets that support digital transformation.
Without a systemic approach, technology adoption will only be a short-lived trend
with no long-term impact.

Education technology innovation also includes the development of digital learning
management systems, such as Learning Management Systems (LMS) that allow
students and teachers to access materials, assignments and feedback online (Sholeh
& Efendi, 2023). Technology also enables the implementation of digital
assessment, tracking of learning achievements, and the use of learning analytics to
identify individual student learning patterns. All of these innovations, if managed
properly, will strengthen the quality of education and bring it closer to global
standards. The use of artificial intelligence (Al) in adaptive assessment processes
and personalized learning guidance is also beginning to be introduced. This
demonstrates that technology is not merely a tool but an integral part of the modern
education ecosystem.

Systemic Innovation in Education Evaluation and Management

In addition to methods and technology, educational innovation also includes aspects
of evaluation and management, which are the backbone of education. Conventional
assessment systems that rely solely on written exams are now being replaced with
a more comprehensive approach. Innovation in evaluation aims to capture learning
progress as a whole, not just the final result (Faelasup & Astuti, 2025). Therefore,
approaches such as project-based assessment, digital portfolios, and technology-
based formative assessment are beginning to be implemented in various educational
units. This transformation takes into account the individual needs of students and
assesses their thinking processes, attitudes, and skills more comprehensively.
Evaluation becomes a tool for development, not just a judgment of the final result.

Performance-based assessment encourages students to demonstrate real abilities
through practical tasks or long-term projects. Meanwhile, digital portfolios are a
way to record students' learning journeys chronologically, containing work, self-
reflection and feedback from teachers. This innovation not only measures cognitive
achievement, but also affective and psychomotor aspects of students (Faelasup &
Astuti, 2025). Technology also enables formative assessment to be conducted in
real time through interactive quizzes, polls, or online simulations that can be
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analyzed immediately. Teachers can immediately adjust their teaching strategies
based on the results of formative assessments, making learning more responsive
and effective.

In terms of education management, innovation is directed at increasing the
effectiveness and efficiency of the management of educational institutions. The
School Management Information System (SIMS) allows academic administration
to be done digitally, from attendance, curriculum, evaluation, to communication
with parents (Pahlawi & Maulidina, 2024). This facilitates monitoring of
institutional performance and educational accountability. The transformative
leadership approach is also part of innovation, encouraging school principals to be
agents of change and institutional innovators. Today's educational leaders are
required to be digitally literate and able to build a school culture that is open to
renewal..

Cooperation between schools and communities is an important pillar in education
management innovation. Schools that are open to community participation are able
to bridge local needs with educational programs. Internship programs, collaborative
social projects and alumni engagement are forms of innovation that make education
more contextual and relevant (Nasir et al., 2023). This model also helps students
understand the relationship between what they learn and the real world. Synergy
with industry and community organizations will create a dynamic learning
environment and respond to the real needs of the workplace.

The success of this systemic innovation depends heavily on policy consistency and
implementation sustainability. Regular evaluations of existing innovative programs
are necessary to ensure their effectiveness. The government also needs to provide
training for educators to help them adapt to changes. A shared commitment from
all stakeholders will be key to building an education system that is not only
innovative but also inclusive and equitable for all segments of society.

4. Conclusion

The Industrial Revolution 4.0 has had a major impact on various aspects of life,
including education. To navigate this era, education cannot continue in its
conventional form but must undergo transformation by adopting innovative,
adaptive, and holistic approaches focused on developing students' potential.
Educational innovation is a strategic step in equipping the younger generation with
21st-century competencies such as critical thinking, collaboration, creativity,
communication, and technological literacy.

Through updates in learning methods, such as project-based learning, collaborative
learning, flipped classrooms, and gamification, students are not only positioned as
objects of learning but also as active subjects participating in the process of seeking
and developing knowledge. These approaches have proven effective in enhancing
learning motivation, student engagement, and more meaningful learning outcomes.
The use of modern technology, including Augmented Reality and Virtual Reality,
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opens up great opportunities to create immersive, engaging, and contextual learning
experiences. This technology not only enriches learning media but also improves
the quality of conceptual understanding in a tangible way. Additionally, digital
systems in educational management and performance-based evaluation further
strengthen efficient and sustainable learning processes.

Innovation is not limited to methods and technology but must also address
evaluation systems and educational management. Comprehensive assessment, data-
driven management, visionary leadership, and partnerships with the community and
industry are the keys to the success of educational innovation. All these efforts
converge on the primary goal: producing graduates who are not only academically
outstanding but also globally competitive and contribute to national development.
Thus, educational innovation in the era of the 4th Industrial Revolution is an
inevitability that cannot be avoided. All stakeholders, from the government,
educators, educational institutions, to the community, must work together and
commit to continuously driving educational reform to create a better future.
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