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Abstract

This study explores the strategic management of technology-based curriculum development to
enhance digital literacy in Indonesian elementary schools, focusing on the role of deep learning
in transforming educational practices. In the digital age, fostering digital literacy from a young
age has become essential for preparing students for future success. The research examines the
challenges and opportunities in integrating technology into the curriculum, particularly in schools
with varying levels of access to digital resources. Through qualitative methods, including
interviews with educators, curriculum developers, and policymakers, as well as classroom
observations, the study identifies key barriers such as inadequate infrastructure, limited teacher
training, and resistance to technological change. However, it also highlights the potential of deep
learning technologies to personalize learning experiences, improve student engagement, and
enhance digital literacy outcomes. The findings suggest that strategic curriculum management,
coupled with teacher involvement in the development process and targeted professional
development, is critical for successful technology integration. The study provides actionable
recommendations for policymakers and educators to enhance digital literacy and bridge the
digital divide in Indonesian schools, emphasizing the need for a comprehensive, long-term strategy
that leverages both technological and pedagogical advancements.

NGRS Technology-based Curriculum, Digital Literacy, Elementary Education, Deep
Learning Approach, Curriculum Development.

INTRODUCTION

In recent decades, the education system worldwide has been faced with a significant
challenge: how to integrate technology into the curriculum to equip students with skills that
are relevant in the digital era. In Indonesia, despite ongoing efforts to adopt technology in
the teaching and learning process, various barriers still need to be addressed, including issues
of infrastructure, teacher competency, and the readiness of educators to effectively utilize
technology.

Digital literacy is no longer a luxury but a necessity in today’s rapidly changing world.
Digital literacy is not only about the ability to use digital devices but also about critically
understanding, evaluating, and creating digital content. As the world transitions into the 4th
industrial revolution, powered by advancements in technologies such as artificial
intelligence (Al), the Internet of Things (IoT), and machine learning, the need for digital
literacy from an early age has become more pressing. Therefore, it is vital that the Indonesian
education system develop a curriculum that optimizes digital learning for students from a
young age.
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In the context of elementary education, the development of a technology-based
curriculum plays a pivotal role in fostering digital literacy. Technology in education has the
potential to enhance the learning experience, increase engagement, and provide access to
information and resources that were previously unavailable. However, while technology
holds immense promise for transforming educational systems, its effective integration into
the curriculum requires strategic management. Curriculum development that incorporates
technology must not only focus on providing the tools but also on ensuring that teachers and
students have the necessary skills to use them effectively.

This article aims to explore how the strategic management of technology-based
curriculum development can enhance digital literacy in Indonesian elementary schools. The
study focuses on the application of deep learning approaches to facilitate digital literacy
development. Deep learning, as a subset of artificial intelligence, can create personalized
and adaptive learning environments, enhancing both teaching and learning experiences. By
using deep learning techniques, educators can tailor educational content to individual
students' needs, helping them master critical digital skills more efficiently.

The integration of technology in education is crucial, yet it presents various challenges,
especially in developing countries like Indonesia. Although many Indonesian elementary
schools now have access to digital devices, the effective implementation of a technology-
based curriculum remains a significant challenge. A major barrier is the lack of adequate
teacher training in using technology for educational purposes. Moreover, many students are
still not digitally literate enough to fully benefit from the technological resources available
to them. Without a clear strategy to develop digital literacy from the early stages of
education, students may be left behind in a world where digital competence is becoming
increasingly important.

In Indonesia, there is a significant gap between urban and rural schools in terms of
access to technology and digital infrastructure. While schools in major cities may have
modern facilities, those in rural areas often struggle with insufficient resources and outdated
technologies. This disparity further exacerbates the digital divide, hindering equal
opportunities for all students to develop the skills they need to thrive in a digital society.
Thus, addressing these challenges requires strategic planning, including the development of
an inclusive and adaptive technology-based curriculum that can bridge the gap between
different regions.

The importance of digital literacy in elementary education cannot be overstated. It is
essential for preparing students to navigate the digital world confidently and competently.
According to the Ministry of Education and Culture of the Republic of Indonesia
(Kemendikbud), while many elementary schools have access to digital devices, the
integration of technology into the curriculum remains underdeveloped. Teachers are often
not equipped with the necessary skills or training to effectively teach digital literacy.
Additionally, the lack of a coherent framework for integrating technology into the
curriculum makes it difficult to ensure that all students receive the same opportunities to
develop essential digital skills.
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This paper examines how strategic management in technology-based curriculum
development can address these challenges and create a framework for enhancing digital
literacy in Indonesian elementary schools. The study also investigates the role of deep
learning in improving students’ digital literacy. Deep learning techniques, including Al and
adaptive learning technologies, offer innovative solutions for personalizing learning and
enhancing student engagement. By using deep learning, educators can better tailor
instruction to individual learning needs, allowing for a more effective and inclusive learning
experience.

Curriculum development is a dynamic process that requires constant adaptation to the
evolving technological landscape. As new digital tools and resources emerge, the curriculum
must be updated to reflect these changes. This requires not only the incorporation of new
technologies but also a strategic approach to teaching and learning that considers the diverse
needs of students, the capabilities of educators, and the resources available. Strategic
management of technology-based curriculum development involves planning,
implementation, and continuous evaluation to ensure that technology is used effectively to
enhance student learning outcomes.

One of the main goals of this research is to provide insights into how curriculum
developers, educators, and policymakers can collaborate to create a curriculum that fosters
digital literacy among elementary school students. This research will identify key strategies
for integrating technology into the curriculum, including the use of Al-driven tools such as
deep learning algorithms, which have the potential to revolutionize the way students learn
and interact with content. Additionally, this study will provide recommendations for
improving teacher training and support to ensure that educators can effectively utilize
technology in their classrooms.

The strategic management of technology-based curriculum development is essential
for ensuring that students are equipped with the skills they need to succeed in a digital world.
By leveraging the power of deep learning and other advanced technologies, educators can
create more engaging and personalized learning experiences for students. Furthermore,
effective curriculum development can help bridge the digital divide in Indonesia, providing
equal opportunities for all students to acquire digital literacy skills, regardless of their
geographic location or socioeconomic status.

This article aims to contribute to the growing body of knowledge on digital literacy
and curriculum development by focusing on the Indonesian context. It will also provide
valuable insights for policymakers, educators, and curriculum developers on how to create
a more inclusive and effective technology-based curriculum that can enhance students’
digital literacy. Through strategic management and the use of deep learning technologies,
this research seeks to demonstrate how technology can be harnessed to improve education
and prepare students for a future where digital skills are indispensable.

SINOMICS JOURNAL | VOLUME 4 ISSUE 3 (2025)
WWW.SINOMICSJOURNAL.COM



Strategic Management of Technology-Based Curriculum Development to Enhance Digital Literacy in
Elementary Schools in Indonesia: A Deep Learning Approach to Learning

L
il

Usman Jayadi, et al
DOI: https://doi.org/10.54443/sj.v4i3.525

!

LITERATURE REVIEW
Technology-Based Curriculum Development

Curriculum development refers to the process of planning, implementing, and
evaluating educational programs. When integrated with technology, this process takes on
new dimensions, offering opportunities for innovation in teaching and learning. According
to Saavedra and Opfer (2012), a technology-based curriculum involves the use of digital
tools and resources to support the acquisition of knowledge and skills. Technology
integration can take various forms, such as using digital platforms for collaboration,
incorporating multimedia in lesson plans, or employing educational software that supports
personalized learning.

In a study by Tondeur et al. (2017), it was found that the successful integration of
technology into the curriculum depends on various factors, including teacher preparedness,
the availability of technological resources, and the design of the curriculum itself. In this
sense, the strategic management of curriculum development plays a crucial role. Effective
curriculum design must not only consider technological tools but also ensure that these tools
are used in a pedagogically sound way to meet the educational goals of the institution.

However, despite the growing body of research on technology-based curriculum
development, many schools, particularly in developing countries like Indonesia, still face
barriers in integrating technology into their classrooms. Barriers such as insufficient
infrastructure, lack of professional development for teachers, and resistance to change often
hinder the effective implementation of a technology-based curriculum (Ally, 2009). For
instance, in Indonesia, a significant disparity exists between urban and rural schools in terms
of access to technology, with rural schools often lacking the necessary resources to
implement a digital curriculum effectively (Suhendro, 2020).

Digital Literacy and its Importance

Digital literacy refers to the ability to effectively and critically navigate, evaluate, and
create information using a range of digital technologies. It has become a crucial skill for
individuals of all ages, particularly in the 21st century, where digital devices and platforms
are ubiquitous in daily life and work (Lankshear & Knobel, 2011). Digital literacy
encompasses several components, including technical skills (e.g., using devices and
software), information literacy (e.g., searching, analyzing, and evaluating online content),
and digital communication (e.g., interacting with others online and creating digital content)
(Livingstone, 2012).

In the context of education, digital literacy goes beyond the ability to use technology;
it also involves preparing students to use technology responsibly and creatively. Research
by Hepp et al. (2014) emphasizes that integrating digital literacy into the curriculum at an
early age is essential for equipping students with the skills they need to thrive in a digital
society. Digital literacy fosters critical thinking, enhances learning opportunities, and
promotes responsible citizenship in the digital world. Furthermore, digital literacy is
increasingly seen as a key determinant of future academic and professional success,
especially in a globalized, technology-driven economy.
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In Indonesia, the need for digital literacy is particularly pressing. According to a report
from the Ministry of Education and Culture (Kemendikbud) in 2019, while technology has
been integrated into some aspects of education, many Indonesian students still lack sufficient
digital skills. This digital gap is further exacerbated by the unequal distribution of digital
resources between urban and rural areas. The country's education system must therefore
prioritize digital literacy to ensure that all students, regardless of their background, have the
opportunity to develop the necessary skills for future success.

Strategic Management of Curriculum Development

The strategic management of curriculum development involves a systematic approach
to planning, implementing, and evaluating educational programs to achieve specific goals.
In the context of technology-based curriculum development, strategic management is
essential for ensuring that technological tools and resources are used effectively to support
learning objectives (Fullan, 2013). This process involves identifying educational needs,
selecting appropriate technologies, training teachers, and continuously evaluating and
adjusting the curriculum to meet emerging trends and challenges in education.

A study by Ertmer and Ottenbreit-Leftwich (2010) highlights that effective technology
integration requires a clear strategic vision and a commitment to long-term planning.
Successful technology integration is not just about purchasing the latest gadgets or software;
it requires a comprehensive approach that includes professional development for teachers,
changes to classroom practices, and alignment with educational standards. Furthermore,
strategic management ensures that the integration of technology is sustainable and scalable,
so that it can benefit students over time.

Strategic management also involves the alignment of technological tools with
pedagogical goals. For example, the use of interactive learning tools, such as educational
games or simulations, can support constructivist learning theories, which emphasize active,
hands-on learning. In this way, the strategic management of technology-based curriculum
development can enhance student engagement and improve learning outcomes (Anderson &
Dron, 2011).

In the case of Indonesia, the strategic management of technology in education has
faced significant challenges due to varying levels of digital infrastructure and teacher
expertise. To address these challenges, the Indonesian government has been implementing
initiatives aimed at improving technology access in schools, training teachers, and
developing digital curricula. However, more needs to be done to create a cohesive,
nationwide strategy that aligns technology integration with broader educational reforms.

The Role of Deep Learning in Education

Deep learning, a subset of machine learning, has gained significant attention in recent
years for its potential to revolutionize education. Deep learning algorithms can analyze large
datasets and identify patterns in student behavior, which can be used to tailor learning
experiences to individual needs. In education, deep learning has been applied in areas such
as personalized learning, assessment, and feedback (Zhao et al., 2019).
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Personalized learning is one of the key benefits of deep learning in education. By using
Al-driven platforms, educators can create customized learning pathways for students based
on their strengths, weaknesses, and learning preferences. This approach has been shown to
improve student engagement and achievement by providing more targeted instruction (Pane
et al., 2015). Additionally, deep learning can help identify students who may be struggling
with particular concepts, enabling early intervention and support.

In the context of digital literacy, deep learning can play a critical role in enhancing
students' understanding of digital technologies. By using intelligent tutoring systems and
adaptive learning technologies, deep learning can provide students with real-time feedback
and support, helping them develop digital literacy skills more effectively. Furthermore, deep
learning can facilitate the development of critical thinking and problem-solving skills, which
are essential components of digital literacy (Heffernan & Heffernan, 2014).

Despite the potential of deep learning, its implementation in education is still in the
early stages, particularly in developing countries like Indonesia. However, as Al
technologies become more accessible and affordable, there is significant potential for deep
learning to transform how digital literacy is taught in elementary schools.

Gaps in the Literature

Although there has been substantial research on the integration of technology in
education, there are still gaps in the literature, particularly in the context of Indonesian
elementary schools. While many studies have examined the benefits of technology
integration and digital literacy, fewer studies have focused on the specific challenges and
strategies for implementing technology in Indonesian schools. Furthermore, while deep
learning has shown promise in other fields, its application in elementary education,
especially in developing countries, remains underexplored. This article seeks to fill these
gaps by examining the strategic management of technology-based curriculum development
and the role of deep learning in enhancing digital literacy in Indonesia.

METHOD

This study adopts a qualitative research approach to explore the strategic management
of technology-based curriculum development aimed at enhancing digital literacy in
elementary schools in Indonesia, with a focus on incorporating deep learning techniques in
the educational process. A qualitative approach is chosen as it allows for an in-depth
understanding of the experiences, perceptions, and strategies of key stakeholders involved
in curriculum development, such as educators, curriculum developers, and policymakers.
This method also provides flexibility to explore the complexities and challenges of
technology integration in the context of Indonesian elementary schools.

The research design for this study is exploratory, with the goal of gathering insights
into the current state of technology integration in Indonesian elementary schools, particularly
concerning digital literacy. The study aims to understand how curriculum developers and
educators manage the incorporation of technology and deep learning approaches into the
school curriculum. By investigating how technology is integrated into the curriculum and
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the challenges faced in its implementation, the research intends to provide practical
recommendations for enhancing digital literacy through strategic curriculum development.

The participants in this study will include elementary school teachers, curriculum
developers from the Ministry of Education and Culture (Kemendikbud), school
administrators, and education policymakers who are involved in the curriculum design and
implementation process. Purposive sampling will be used to select participants who have
direct experience with or are responsible for technology integration in education, ensuring
that their insights are relevant to the research objectives.

Data will be collected using semi-structured interviews, focus group discussions
(FGDs), document analysis, and classroom observations. Semi-structured interviews will be
conducted with key stakeholders to explore their perceptions of technology integration, the
challenges they face, and the strategies they employ. FGDs with teachers will help gather
collective views on the use of technology in education. Document analysis will involve
reviewing national curriculum documents, educational policies, and other relevant materials
to assess the alignment between official guidelines and actual practices. Classroom
observations will allow the researcher to observe how technology is used in practice and
how students engage with digital tools in their learning environment.

The collected data will be analyzed using thematic analysis. Thematic analysis
involves identifying and interpreting patterns within the data to uncover themes that address
the research questions. The analysis will begin by familiarizing the researcher with the data,
followed by the coding of key information related to the challenges and strategies of
integrating technology in the curriculum. The identified codes will then be grouped into
broader themes, which will be reviewed and refined to ensure they accurately represent the
findings. Finally, these themes will be used to provide a comprehensive understanding of
how strategic management of technology in curriculum development can enhance digital
literacy.

Ethical considerations will be a priority in this research. Participants will be informed
of the study's objectives, and their informed consent will be obtained before participation.
Confidentiality will be maintained by anonymizing the data and using pseudonyms where
necessary. Participants will also be informed of their right to withdraw from the study at any
time without consequence.

Although the study provides valuable insights into the integration of technology-based
curricula in Indonesian elementary schools, it does have some limitations. The relatively
small sample size may limit the generalizability of the findings. Additionally, the study’s
focus on the Indonesian context means that the results may not be directly applicable to
countries with more developed technological infrastructures. Access to rural schools may
also pose a challenge, potentially limiting the diversity of perspectives on technology
integration.

Overall, this study aims to contribute to the development of effective strategies for
integrating technology into the curriculum to enhance digital literacy in Indonesian
elementary schools, providing practical recommendations for educators, curriculum
developers, and policymakers.
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RESULTS AND DISCUSSION
Challenges in Technology Integration

One of the most prominent findings of this study is the significant challenges faced by
Indonesian elementary schools in integrating technology into the curriculum. A key barrier
identified by both teachers and curriculum developers is the lack of sufficient digital
infrastructure, especially in rural schools. Many schools in these areas do not have access to
the necessary hardware and internet connectivity required to support a technology-based
curriculum. Even in urban schools, access to modern devices and high-speed internet is often
limited, which restricts the effectiveness of technology integration in teaching and learning.

Teachers also reported a lack of professional development opportunities to improve
their technological skills. While some teachers expressed enthusiasm about using technology
in the classroom, many were unsure of how to incorporate digital tools effectively into their
lessons. This lack of training limits the potential of technology to enhance student learning.
Several participants emphasized the need for ongoing professional development programs
that focus on digital literacy for teachers, as well as guidance on how to integrate technology
into existing lesson plans.

Furthermore, resistance to change among educators was another challenge identified.
Teachers in some schools expressed hesitations about adopting new teaching methods,
particularly those that involve unfamiliar technologies. This resistance is often rooted in
concerns about the effectiveness of technology in improving learning outcomes and the fear
of relying too heavily on digital tools, which might detract from traditional pedagogical
approaches.

Opportunities for Enhancing Digital Literacy

Despite these challenges, the study also uncovered several opportunities for enhancing
digital literacy in elementary schools through technology-based curricula. One of the most
notable opportunities is the potential for deep learning technologies to personalize the
learning experience for students. Deep learning algorithms can analyze individual student
performance and adapt educational content to suit each student's learning needs, creating a
more tailored and engaging learning environment.

Several teachers and curriculum developers pointed to the benefits of using Al-driven
educational platforms, such as intelligent tutoring systems and adaptive learning software.
These tools allow students to progress at their own pace, receiving immediate feedback and
support when needed. This is particularly important for improving digital literacy, as it
enables students to master foundational digital skills more effectively. Moreover, deep
learning tools can identify gaps in student knowledge and provide targeted interventions,
helping students develop critical digital competencies in a more efficient manner.

In the classroom observations, it was evident that students who had access to
personalized learning tools performed better in tasks involving digital literacy skills, such as
online research and creating digital presentations. Teachers who used adaptive learning
technologies reported higher levels of student engagement, as students felt more motivated
to participate in lessons that were tailored to their individual learning needs.
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The study also highlighted the importance of incorporating digital literacy into all
subjects, not just as a standalone topic. Teachers who integrated technology into subjects
like mathematics, science, and language arts reported that it not only improved students'
technical skills but also enhanced their ability to think critically and solve problems. For
example, using digital tools for collaborative group work or problem-solving exercises
helped students develop communication and teamwork skills, which are essential
components of digital literacy.

Strategic Management of Curriculum Development

The study found that strategic management of curriculum development plays a crucial
role in overcoming the challenges of technology integration. Curriculum developers and
policymakers emphasized the need for a well-defined strategy to guide the integration of
technology into the curriculum. This includes clear goals, a detailed plan for resource
allocation, and a framework for evaluating the effectiveness of technology-based curricula.

One of the key strategies identified by participants was the importance of aligning
technology integration with national educational standards. Ensuring that technology-based
lessons are aligned with curriculum objectives is essential for maintaining the quality and
relevance of education. Curriculum developers noted that they are working on revising the
national curriculum to include more technology-driven learning outcomes, such as digital
literacy and the ability to use digital tools for research and creativity.

Additionally, the study found that involving teachers in the curriculum development
process is essential for ensuring successful technology integration. Teachers who were
involved in the planning stages of curriculum design were more likely to feel confident in
using technology in the classroom and were better equipped to adapt their teaching methods
to incorporate digital tools. Providing teachers with a sense of ownership in the curriculum
development process is crucial for fostering a culture of innovation and collaboration in
schools.

Another important finding is the need for a national strategy to address the digital
divide between urban and rural schools. Policymakers acknowledged that there is a
significant disparity in access to technology across the country and that bridging this gap is
critical to ensuring that all students have equal opportunities to develop digital literacy. The
government has introduced initiatives to provide schools in rural areas with more digital
resources, but the pace of implementation needs to be accelerated.

Deep Learning and Its Role in Enhancing Digital Literacy

The role of deep learning in improving digital literacy was one of the most exciting
aspects of this study. Deep learning technologies have the potential to revolutionize the way
students learn by providing personalized, adaptive learning experiences. Teachers who
implemented deep learning-based platforms reported that students were more engaged and
motivated to learn, as the platforms provided real-time feedback and adapted to their
progress.
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One example highlighted in the study was the use of Al-powered platforms for
teaching coding and computational thinking. These platforms used deep learning algorithms
to assess students' understanding of programming concepts and provided individualized
exercises to help students strengthen their coding skills. As a result, students were able to
develop digital literacy skills at their own pace, leading to improved outcomes in areas such
as problem-solving and logical thinking.

However, it was also noted that the successful implementation of deep learning in the
classroom requires strong digital infrastructure and ongoing support for both teachers and
students. Without access to reliable devices, internet connectivity, and training, the potential
benefits of deep learning technologies cannot be fully realized. Therefore, a strategic, long-
term approach to technology integration is necessary to ensure that deep learning tools are
used effectively to enhance digital literacy.

Implications for Policy and Practice

The findings of this study suggest several key implications for policymakers and
educators in Indonesia. First, there is a need for a comprehensive strategy that addresses both
the infrastructure challenges and the professional development needs of teachers. This
includes providing adequate training for teachers in using technology effectively and
ensuring that digital tools are integrated into the curriculum in a way that enhances student
learning.

Second, it is essential to focus on the personalization of learning through the use of
deep learning technologies. These tools have the potential to significantly improve student
outcomes by tailoring lessons to individual needs, providing real-time feedback, and
identifying areas for improvement. Policymakers should prioritize the development of
policies that promote the use of Al and other advanced technologies in the classroom.

Finally, bridging the digital divide between urban and rural schools should be a top
priority. Ensuring that all students have equal access to technology is crucial for promoting
digital literacy and preparing students for success in a digital world. Collaborative efforts
between the government, educational institutions, and technology companies will be
essential to achieving this goal.

CONCLUSION

This study has explored the strategic management of technology-based curriculum
development to enhance digital literacy in Indonesian elementary schools, with a particular
focus on the role of deep learning in transforming educational practices. The findings
underscore the importance of a well-structured and adaptive curriculum that integrates
technology effectively while addressing the challenges faced by schools, teachers, and
policymakers in Indonesia.

The research highlighted several significant barriers to the successful implementation
of a technology-based curriculum. These include insufficient digital infrastructure,
particularly in rural areas, limited access to professional development for teachers, and
resistance to change in traditional teaching practices. However, the study also revealed
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numerous opportunities for improving digital literacy through the strategic integration of
technology. Deep learning, as an advanced form of artificial intelligence, offers personalized
learning experiences that can enhance student engagement, provide real-time feedback, and
improve digital literacy outcomes. These technologies have the potential to transform how
students acquire digital skills, making learning more adaptive and tailored to individual
needs.

A key conclusion of the study is the critical role of strategic management in curriculum
development. The integration of technology should not be viewed as a mere addition of
digital tools, but as part of a comprehensive and long-term strategy that aligns with national
educational standards and the evolving needs of students. Teachers must be actively involved
in the curriculum development process, ensuring that technology is used in ways that
complement pedagogical goals and improve student learning outcomes. Moreover,
policymakers need to prioritize bridging the digital divide between urban and rural schools
to ensure equitable access to technology for all students.

The study also emphasizes the importance of providing teachers with ongoing
professional development and support. Educators must be equipped with the necessary skills
to use technology effectively in the classroom. This includes not only technical skills but
also pedagogical strategies for integrating digital tools in ways that enhance student learning.
Teacher training should be seen as a continuous process that adapts to the rapid evolution of
technology in education.

In conclusion, the integration of technology-based curricula in Indonesian elementary
schools offers immense potential to improve digital literacy. However, overcoming the
challenges of infrastructure, teacher preparedness, and unequal access to resources will
require a concerted effort from all stakeholders, including the government, schools, teachers,
and technology providers. By adopting a strategic approach to curriculum development,
Indonesia can ensure that its students are well-prepared to thrive in a digitally connected
world. Ultimately, deep learning and other technological advancements can play a
transformative role in fostering a digitally literate generation that is equipped to meet the
demands of the 21st century.
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