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Abstract
This research aims to examine the integration of digital intelligence in the
education curriculum by investigating how elements of digital intelligence can be
incorporated to support the development of 21st century skills. Through the
literature research method, this study collected and analyzed data from various
related articles according to the research context. The results showed that the
effective integration of digital intelligence into the curriculum requires structural
changes and a holistic approach that includes curriculum development, teacher
training, and infrastructure changes. The study noted the importance of
encouraging students to become not only competent users of technology but also
ethical and responsible digital citizens. In addition, it was found that
administrative support, collaboration among teachers, and partnerships with
parents and communities play an important role in strengthening the
implementation of digital intelligence in the curriculum. The conclusion of the
study underscores the need for dynamic adaptation of the curriculum to maintain
relevance with the ever-changing technological developments.
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Introduction

In the rapidly evolving digital era, education cannot be separated from the
changes brought by the penetration of information and communication technology into
every aspect of life (Sitopu et al., 2024). Education, as one of the important pillars in the
formation of competent human resources, is faced with the urgency of integrating
digital intelligence into its curriculum (Guna et al., 2024). Digital intelligence
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encompasses more than just the ability to use technological devices, but a deep
understanding of digital ethics, online safety, creativity and innovation in the digital
realm, and the ability to navigate and critically evaluate available information (Dayal et
al., 2024). Without mastery of these elements, students will be left behind in the global
job market and unprepared for the challenges and opportunities offered by an
increasingly technology-dependent society (Kooten et al., 2024).

Education that integrates digital intelligence not only prepares individuals who
are able to adapt to technological change, but also molds characters who are able to
deal with the ethical and social complexities that come with such advancements
(Chemlal & Azzouazi, 2024). Especially in times of crisis or rapid change, as
demonstrated during the COVID-19 pandemic, the ability to quickly transition to digital
solutions for learning, working and interacting becomes critical (Hairiyanto et al., 2024).
Therefore, ensuring that education curricula include the development of digital
intelligence means investing in the future resilience of society, where digital skills are
not only a prerequisite for driving innovation and economic growth, but also for
ensuring social inclusion and active participation in digital democracy.

The use of technology in education has brought significant transformation to the
way learning is done, both in terms of methods and scope (Tubagus et al., 2023).
Technology enables greater personalization of education, where learners can learn
according to the pace and learning style unique to them (Aslan & Shiong, 2023).
Supports such as customizable educational apps, video-based learning, and online
platforms that provide interactive quizzes and simulated lessons all enrich the learning
experience and improve understanding and retention of learning materials. The use of
such digital tools also supports hybrid learning models, where students can explore
subject matter independently through online platforms before deepening
understanding in face-to-face sessions, allowing for more effective and in-depth
interactions with instructors and classmates (Doherty et al., 2024).

In addition, technology has also erased geographical boundaries in education,
providing access to high-quality learning resources to learners in even remote locations.
This enables equity in education access and learning opportunities (Nurdiana et al.,
2023). Not only that, digital collaborative tools facilitate group work and collaborative
projects among students who may never physically meet. The utilization of big data in
education also allows educators to observe trends and patterns in students' learning
performance, helping to modify teaching techniques and learning materials to be more
effective. In other words, technology not only changes the structure and content of
education, but also facilitates more collaborative, inclusive and adaptive learning



methods, which are crucial in preparing students for an increasingly digital world (Slomp
et al., 2024).

With the increasing access to digital devices and the internet among students,
new challenges have emerged, including how to develop relevant learning materials,
how to teach digital literacy, and how to apply effective pedagogy in using technology
to support deep learning. Therefore, the need to devise effective strategies to integrate
digital intelligence into the formal curriculum has become urgent.

At the same time, many education systems are struggling to ensure that their
curricula remain relevant and responsive to the changing needs of the job market.
Students must be prepared with skills that go beyond reading, writing, and arithmetic,
namely digital skills that include an understanding of big data, cybersecurity, algorithmic
thinking, and digital creativity (Abdekhoda & Dehnad, 2024).

The integration of digital intelligence in the educational curriculum is necessary
to create a learning environment that equips students with technological knowledge,
skills to use digital tools critically and creatively, and appropriate attitudes towards
technology (Fundi et al., 2024). This brings us to the fundamental problem in education
today: how curricula can be designed to not only teach about technology but with
technology, and how educators and policy makers can ensure that digital intelligence is
properly emphasized within existing curriculum frameworks (Jr et al., 2024).

By focusing on a literature review related to the integration of digital
intelligence, this study aims to describe the current state of affairs, challenge existing
conventions, and identify gaps that need to be addressed in order to formulate practical
and strategic recommendations for the development of inclusive and sustainable future
educational curricula in digital contexts.

Research Methods

The research method used in this study is literature. The literature research
method is a technique that focuses on the collection, analysis, and interpretation of data
derived from existing literature sources, such as books, journal articles, reports, and
other documents (Heijden, 2024). The main purpose of this approach is to gain an in-
depth understanding of a topic that has been widely studied before, resulting in a
synthesis or comprehensive review of the material (Kraus et al., 2024).

In the process of the literature research method, researchers conduct a series of
activities that include searching for relevant keywords in various databases and
information sources to select literature relevant to the research topic (Torres et al.,
2024 ). After that, the data found is organized and analyzed to highlight findings, trends,
and potential gaps in existing research. This method allows researchers to build a strong
theoretical foundation or identify areas where further research may be needed (Sio et
al., 2024).



Therefore, literature review research is often used as a first step in a larger
research project, serving to set the context and justification for upcoming empirical
research, or as a stand-alone research method for projects whose goal is to present
current and comprehensive findings of a subject or issue.

Results and Discussion
Digital Intelligence

Digital intelligence, often referred to as cyberintelligence or digital intelligence,
is the skills, knowledge, and attitudes needed to use digital technologies and devices
efficiently, ethically, and effectively (Rony et al., 2024). Digital intelligence includes the
ability to understand and use technology to communicate, create content, collaborate
and find solutions to problems. It also includes the ability to adapt to rapid changes in
technology, as well as awareness of cybersecurity and ethical issues in the digital space
(Hasas et al., 2024). Digital intelligence is an important foundation in today's digital age,
enabling individuals to become competent and responsible digital citizens (Zaghlool &
Khasawneh, 2024).

The dimensions of digital intelligence can be outlined in several key aspects,
including technical proficiency, digital ethics, cybersecurity, information literacy, digital
communication, online collaboration, and digital problem solving (Culp et al., 2024).

Each of these aspects interacts to form a complete digital intelligence: technical
proficiency involves the ability to operate devices and applications; digital ethics relates
to behaviors on copyright, privacy, and propriety; cybersecurity focuses on protecting

data and oneself from cybercrime; information literacy is the ability to find, evaluate,
and use information effectively; digital communication selects appropriate and efficient
ways to interact in digital environments; online collaboration is the ability to work
together with others virtually; and digital problem-solving encompasses creativity in
using technology to solve new challenges. The development of all these dimensions is
essential to navigate successfully in an increasingly digitized society (Zarei et al., 2024).

Digital intelligence is not only important for individuals in their personal lives, but
is also highly relevant in professional and educational contexts. In the workplace, for
example, digital intelligence enables employees to remain competitive and innovative
in a fast-paced environment of continuous technological change. In education, teaching
and learning digital intelligence is necessary to prepare students to become members
of society capable of carrying out their civic and economic responsibilities in an
increasingly digitized world (Yeslyamov, 2024). For educators, integrating digital
intelligence into the curriculum can increase student engagement, add interactivity to
learning, and give students the tools they need to succeed in the future (Tseng & Lin,
2024).

To measure digital intelligence, several frameworks and indices have been
developed. Frameworks such as the DQ (Digital Intelligence Quotient) model map the



essential digital skills that individuals must possess to function well in digital sites (Bozi¢,
2024). The DQ model covers eight core skill areas: digital identity, digital usage, digital
safety, digital communication, digital literacy, digital content, digital rights and
responsibilities, and digital health. Through education and training, individuals can
improve their digital intelligence and become more empowered in an increasingly
technology-driven world. The widespread adoption of digital intelligence is critical in
ensuring that the benefits of digitalization can be enjoyed by all in a safe, productive
and sustainable manner (Olatunde-Aiyedun, 2024).

Curriculum and Learning

Integrating digital intelligence into curricula and learning processes relies on a
multi-disciplinary approach that covers various aspects of technology and digital skills.
This involves not only learning about specific technological tools and applications, but
also building an understanding of ethical concepts, online safety, media literacy, and
responsible use of technology (Kooten et al., 2024); (Muharrom et al., 2023). A
curriculum rich in digital intelligence content enables students to develop the necessary
abilities to interact with the digital world critically and creatively (Chemlal & Azzouazi,
2024); (Aslan, 2016). This includes structured learning that prepares students to use
technology effectively to communicate, problem-solve and collaborate, and gives them
the tools to understand and analyze the information they encounter online (Doherty et
al., 2024).

A student-centered learning approach is instrumental in teaching digital
intelligence, allowing students to take an active role in their own learning process.
Through research-based projects, group discussions, and activities involving digital
content creation, students can develop and apply their digital skills in meaningful
contexts (Garima, 2024). The use of technologies such as online learning platforms,
educational apps and social media can be leveraged to deliver engaging and interactive
learning experiences, while teaching students about the importance of online safety
and digital ethics (Abdekhoda & Dehnad, 2024). Thus, integrating digital intelligence in
learning not only equips students with relevant skills for the future, but also promotes
their awareness and understanding of their responsibilities as digital citizens.

Integrating Digital Intelligence in Education

The integration of digital intelligence in education is an important step to
prepare students for the challenges and opportunities in an increasingly technology-
dominated society (Fundi et al.,, 2024). This requires a concerted effort from all
education stakeholders, from policymakers to teachers to parents (Mahmudulhassan &
...y 2024). Curricula should be designed to cover the basic principles of cybersecurity,
digital ethics, understanding of media, and information management skills. This learning
should not only be limited to ICT (Information and Communication Technology) classes,



but also integrated across disciplines, so that students can apply their digital
understanding in a broader context (Aslan, 2023); (Aslan, 2017). Teachers play an
important role in this process, and therefore, professional development of teachers in
digital intelligence should be a priority, providing them with the necessary resources
and training to teach these concepts effectively (Zaghlool & Khasawneh, 2024).

Furthermore, the use of educational technology should be reflected in learning
strategies, utilizing digital tools to create supportive and interactive learning
environments. This could include utilizing LMS (Learning Management Systems),
educational applications, and social media as part of the teaching and learning process
to encourage collaboration, creativity, and student engagement (Culp et al., 2024).
Thus, the integration of digital intelligence not only enriches the learning process but
also helps students develop a sense of responsibility and digital awareness needed to
act as thoughtful virtual citizens. The importance of digital intelligence education lies in
its ability to give students the tools and confidence to deal intelligently and ethically
with the ever-changing digital world (Yeslyamov, 2024).

In addition to the integration of digital intelligence into curricula and learning
strategies, the importance of digital literacy to strengthen online ethics and safety
cannot be overlooked. In this context, digital intelligence education should include
learning how to identify and avoid fake news, understand copyright and user rights, and
develop an understanding of privacy and personal data (Olatunde-Aiyedun, 2024). This
learning equips students with critical skills to navigate the vast and often complex
information ecosystem, inspiring them to act more responsibly online (Lazarus et al.,
2024).

Students' active participation in digital projects is also an important aspect of
promoting digital intelligence. Through community-based or global projects that use
digital technologies, students can practice their communication, collaboration and
problem-solving skills in real scenarios. This not only enhances their digital knowledge,
but also stimulates global awareness and empathy, preparing them to become
positively contributing global citizens (Peter et al., 2024).

To create an educational ecosystem that supports digital intelligence, a
conducive learning environment is essential. This includes adequate technological
infrastructure, safe and reliable internet access, and rich digital educational resources.
These investments in digital infrastructure not only remove access barriers for students
from diverse backgrounds, but also increase equity in education, ensuring all students
have equal opportunities to thrive and excel in a digital society (Sitopu et al., 2024).

Finally, partnerships between schools, communities and the tech industry are
essential in developing and strengthening the digital intelligence ecosystem in
educational settings. This cooperation could be in the form of technological support,
educational resources and extracurricular learning opportunities, thus opening more
doors for students to develop and apply their digital capabilities. Through this



collaborative approach, digital intelligence education not only prepares students for
success in their careers, but also in their personal lives as responsible digital citizens.
As such, the integration of digital intelligence in education is a comprehensive
endeavor that requires planning, resources and commitment from all stakeholders.
Doing so not only enriches students technically and academically but also shapes their
character and responsibility as members of a digital society. In this era of evolving
technology, digital intelligence education is not just an option, but a necessity.

Curriculum Models that Support Digital Intelligence
Curriculum models that support the development of digital intelligence must be
flexible and adaptive, allowing for the integration of technology well and deeply (Astuti
et al., 2023); (Suhardi et al., 2020). One effective model is the Technology Integrated
Curriculum, where technology and digital tools are strategically incorporated not only
in ICT subjects, but also into all other subjects such as math, science, language and social
studies. With this model, students can use technology in various learning contexts,
which helps them develop a comprehensive understanding of how technology can be
used to solve everyday problems and enhance their creativity and innovation. Teachers
are expected to design learning activities that not only utilize technology for learning
purposes, but also teach digital ethics and online safety (Simut et al., 2024).
Another model is the Project-Based Curriculum with Digital Emphasis. In this
model, students are given the freedom to explore and solve real-world problems using
technology. The projects designed not only provide technical knowledge but also
develop life skills such as critical thinking, collaboration, and communication. This
approach promotes active learning and gives students the opportunity to contribute
directly to the digital world (Zafrullah et al., 2024). It also provides opportunities for
students to interact with industry experts, giving them real insight into how technology
affects different aspects of life and work. In addition to strengthening technical skills,
such a model instills a deeper understanding of digital responsibility and prepares
students for ethical and effective navigation in the digital world (Demartini et al., 2024).
As technology evolves, it is important for curriculum models to continue to
innovate so that education can provide students with relevant and up-to-date skills.
Hybrid Curriculum is a model that combines direct instruction by teachers with web-
based learning activities that give students more control over the time, place and pace
of their learning (Yang & Liu, 2024). This model allows the use of diverse digital
resources and online learning platforms, which can help customize the learning
experience according to students' individual needs and learning styles. In this context,
teachers act as facilitators who support and direct students' learning, while integrating
digital safety and ethical principles (Weidener & Fischer, 2024).
To support the successful implementation of these curriculum models, teacher
professional development is a critical component. Teachers need to be trained and
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prepared not only in the technical aspects of using technology in education, but also in
pedagogical designs that promote the development of digital intelligence (Young,
2024). Workshops, seminars and online courses can be used to enhance teachers' ability
to integrate technology effectively. Also, the establishment of communities of practice
among teachers can facilitate the sharing of knowledge and strategies on how to best
integrate digital intelligence in the curriculum (Davis, 2024).

In addition to involving teachers, the role of parents and communities is also very
important in supporting students' digital intelligence. Educational programs and
workshops on technology and online safety for parents can raise awareness of the
importance of digital intelligence at home. Collaboration with industry and the public
sector can open up access to cutting-edge resources and technologies, as well as
provide students with opportunities to learn from professionals in the field
(Aminoshariae et al., 2024).

Finally, to ensure that curriculum models that support digital intelligence are
effective, continuous assessment and evaluation of learning practices is necessary. This
includes using data and feedback from students to make adjustments to the curriculum
and teaching methods, as well as ensuring that technology is used in ways that best
support learning. These evaluations can also help identify new training needs for
teachers and highlight areas that require infrastructure improvements.

Thus, developing and implementing a curriculum model that supports digital
intelligence is an ongoing and collaborative process that requires commitment from all
stakeholders in the education system. With a comprehensive approach, we can prepare
students not only for success in the changing world of work, but also as responsible and
ethical digital citizens.

Challenges faced by education in integrating digital intelligence

One of the main challenges in integrating digital intelligence into education is the
imbalance of access and technological literacy among students and teachers. In some
environments, the lack of adequate infrastructure, such as reliable internet
connections, sufficient computer hardware or cutting-edge technology tools, can be a
serious obstacle (Olatunde-Aiyedun, 2024). Not all students have equal access to
technology at home, which can create a digital divide between those who have and
those who do not have these facilities. For teachers, the challenge may relate to the lack
of adequate training in the use of technology for educational purposes, which may
result in difficulties in adapting traditional teaching methods to more modern and digital
forms (Eswaran & Khang, 2024).

Furthermore, a significant challenge is the expansion and maintenance of
relevant curricula, which are constantly adapting to rapid technological advancements.
Curriculum approaches need to be consistently updated to cover the Iatest
technological trends and skills required for the 21st century (Lazarus et al., 2024). This



requires the education system to be quite agile, creating mechanisms for continuous
teacher professional development plans and investments in new learning tools. It also
includes the challenge of designing assessments that can effectively and accurately
measure students' understanding of digital concepts, without relying exclusively on
traditional metrics that may not reflect students' full digital understanding (Peter et al.,
2024); (Rojas & Chiappe, 2024); (Aslan & Wahyudin, 2020). Thus, building a sustainable
curriculum that integrates digital intelligence requires a long-term commitment and
collaboration among relevant parties, including educational institutions, industry, and
policy-making bodies.

Conclusion

Areview of the integration of digital intelligence in education curricula highlights
the importance of holistically incorporating elements of digital intelligence in education
to equip students with the necessary skills in this digital age. The key findings of the
study show that digital intelligence includes not only the ability to use technology, but
also understanding digital ethics, online safety, digital communication and information
literacy. Therefore, a curriculum that has been integrated with digital intelligence should
encourage students to become more than just users of technology; they should become
responsible digital citizens, who are able to think critically about the information they
receive and share, and understand the consequences of their technology use.

Furthermore, the study also pointed out the challenges faced in the integration
process, including the need for effective teacher training, family and community
participation in digital education, and the expansion of technological infrastructure in
educational settings. The successful integration of digital intelligence in the education
curriculum relies heavily on a collaborative and integrated approach, involving all
stakeholders, including policy makers, educators, parents and communities. In addition,
curriculum adjustments should be dynamic and flexible, allowing for the adoption of the
latest digital intelligence technologies and concepts, and recognizing the importance of
readiness and sustainability of resources for effective curriculum development.
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