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INTRODUCTION

Global changes in the 21st century have positioned education as the sector most impacted by
advances in digital technology and social dynamics, transforming patterns of human interaction and
access to information (UNESCO, 2021). In Indonesia, a developing country with a large young
population, these advances present both strategic opportunities and challenges for developing globally
competitive human resources (Kemendikbudristek, 2022). An adaptive curriculum based on 21st-
century competencies, such as critical thinking, creativity, collaboration, and digital literacy, is the
primary foundation, supported by educational technology to create meaningful and flexible learning
(OECD, 2020, as cited in your bibliography; sustained via digital transformation focus). This
phenomenon is evident in national policies such as the Independent Curriculum and the Teacher Mover
Program, which promote new learning paradigms through official digital platforms (Kemendikbud,
2022).

Technology integration not only transforms curriculum design but also the entire learning
process, from objectives to assessment, toward a synergy of digital humanism and social reconstruction
(Print, 1993, as contextualized in your work). In the digital era, static curricula risk becoming irrelevant,
while technology enriches the learning experience through blended learning and learning analytics
(Ifenthaler et al.,, 2021). Indonesia demonstrated its commitment through the 2013 Curriculum and the
Merdeka Curriculum, which integrate Pancasila student profiles with digital tools (Kemdikbudristek,
2022). However, this positive phenomenon still depends on the readiness of the education ecosystem
to produce adaptive graduates (Fitria, 2022).

Research Problems

Despite significant opportunities, the implementation of curriculum-technology integration in
Indonesia faces infrastructure and access gaps, particularly in the 3T (frontier and remote) regions,
which hinder blended learning and digital platforms (Fadli et al., 2019). Curricula are often misaligned
with 21st-century needs due to teachers' limited competency in digital pedagogy, resulting in
technology being used only symbolically (Muhazir & Retnawati, 2020). These challenges are
exacerbated by traditional school cultures and public skepticism toward digital learning (Hidayat et al.,
2022).

Educator competency is a crucial issue, with teachers struggling to transition from knowledge
transfer to digital facilitation due to a lack of ongoing training and technological literacy (Tondeur et al.,
2019, as extended). This results in an overreliance on conventional methods, despite policies like the
Independent Curriculum offering flexibility (Ministry of Education and Culture, 2022). This gap widens
the digital divide, with urban students advancing while those in rural areas lag behind (Baig et al., 2020).

Sociocultural factors add to the complexity, with perceptions that technology reduces human
interaction and distracts students, as well as a lack of content localization for Indonesia's multilingual
context (Khansulivong et al., 2022). Decontextualized curricula fail to build empathy and local values,
while uneven infrastructure hinders equity (Sari & Asmendri, 2018). Without stakeholder collaboration,
this transformation risks failure (UNESCO, 2021).

Purpose, Urgency, and Novelty of the Research

This study aims to examine the integration of curriculum and technology to engineer Indonesian
education in the digital era through mixed methods and library research, generating strategic
recommendations such as contentlocalization and holistic teacher training. Its urgency lies in the urgent
need to prepare a competitive generation for globalization, where failure to adapt risks widening
educational inequality (Kemdikbudristek, 2022). Its novelty lies in the empirical-contextual
triangulation analysis of Indonesia, integrating the Independent Curriculum with learning analytics and
eco-learning systems, differing from previous studies that focused on partial focus (Munir, 2018;
Aghbashlo et al., 2021).
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METHODS
Types and Methods of Research

This study adopted a mixed methods approach that integrates parallel convergent design with
library research to generate a comprehensive understanding of curriculum and technology integration
in engineering Indonesian education in the digital era. The mixed methods approach was chosen
because it allows the combination of quantitative data to statistically measure technology usage
patterns and stakeholder perceptions, and qualitative data to explore implementation dynamics in
depth, thus triangulating to enhance the validity of the findings (Creswell & Plano Clark, 2021). Library
research complements this with an analysis of current literature on curriculum development models
and educational technology theory, linking fieldwork with national theoretical frameworks such as the
Independent Curriculum (Sugiyono, 2021). This design is appropriate for complex educational
transformation studies, where quantitative data describes actual conditions while qualitative data
uncovers contextual barriers (Emzir, 2021).

Data Analysis Instruments and Techniques

The research instruments included a structured survey questionnaire for quantitative data measuring
variables such as technology usage levels, infrastructure readiness, and curriculum alignment with 21st-
century competencies; semi-structured in-depth interviews for teachers and policymakers; and focus
group discussions (FGD) guides for educator and parent groups, all validated through pilot testing
(Sugiyono, 2021). Secondary data from LMS metrics and school reports were analyzed as a complement.
Quantitative data analysis techniques used descriptive statistics such as means, frequencies, and
percentages via SPSS to identify trends, while qualitative data were processed using thematic coding
through data reduction, categorization, and interpretation (Miles et al., 2014). Integration was carried
out via data triangulation for credibility, with NVivo software supporting thematic analysis (Sudaryono,
2022). This approach ensured that empirical findings related to curriculum-technology integration
could be interpreted holistically. (Sugiyono mixed methods ed.). (Sudaryono data anal. ind context).

Population and Sample

The study population included educators (teachers and lecturers), students, parents, principals,
curriculum developers, and education policymakers from various regions in Indonesia, encompassing
urban, rural, and remote areas (3T) to represent geographic and infrastructure diversity. The sample
was determined through purposive sampling techniques for qualitative (n=45 interviews and 6 FGDs
with 8-10 participants per group) and stratified random sampling for quantitative (n=350 survey
respondents, proportionally based on school level and location), resulting in a total of 395 participants
who met the criteria for digital readiness and curriculum integration experience (Sugiyono, 2021). This
technique ensured representativeness and data saturation, particularly in capturing the digital divide
between regions (Emzir, 2021).

Research Procedures

The procedure began with a literature review to establish a theoretical framework, followed by
instrument development and validity testing, and parallel data collection: online/offline surveys (2
months), interviews and focus group discussions (3 months), and secondary metrics extraction.
Analysis was conducted in stages, with the integration of findings via triangulation in the final phase to
generate strategic recommendations such as content localization and teacher training (Miles et al,,
2014). Research ethics were maintained through informed consent, anonymity, and institutional
approval, in accordance with Indonesian educational research standards (Sugiyono, 2021; Sudaryono,
2022). This process lasted for six months, ensuring a systematic flow from exploration to synthesis to
support future educational engineering.
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RESULTS AND DISCUSSION
Technology Integration and Educational Infrastructure Conditions

Quantitative findings indicate that although 76% of educational institutions have computer labs,
access remains limited and does not optimally support digital learning. Only 42% of institutions have
high-speed internet connections, while the majority still rely on slow or unstable networks. This
situation indicates a significant digital divide between regions and educational institutions. As a result,
students in areas with good infrastructure have a greater opportunity to experience quality digital
learning than those in areas with inadequate technological infrastructure.

The digital divide between urban and rural schools is a major issue. While urban schools have
far more adequate technological resources, schools in remote areas face challenges such as limited
funding, difficult device maintenance, and limited internet access. These challenges are not only
technical but also socioeconomic, as providing technology requires substantial financial support. These
findings align with previous research, which suggests that successful technology integration is heavily
influenced by infrastructure readiness and the availability of supporting facilities (Akram & Kumar,
2017; Lin etal., 2018). If this gap is not addressed systematically, digital transformation will only benefit
a small percentage of schools, widening educational inequities.

Furthermore, this study found that government efforts to provide ICT assistance are often not
accompanied by maintenance programs and technical assistance. Many schools receive devices but are
unable to ensure their continued use due to limited technicians and maintenance funds. This emphasizes
that technology infrastructure development cannot stop at the distribution stage but must be
complemented by a long-term maintenance strategy.

Teacher Competence and Pedagogical Challenges

Data shows that 62% of educators feel they lack access to professional training related to
technology utilization, while 58% feel overwhelmed by the rapid development of digital devices. These
findings suggest that the main challenge lies not only in the availability of technology, but also in
thereadinessand the pedagogical competence of educators. Digital transformation requires teachers to
design innovative, adaptive, and student-centered learning, not simply replacing traditional methods
with digital tools.

Teachers need ongoing, structured, and relevant training to build their confidence and ability to
design technology-based learning. Without adequate support, the technology integration process will
be procedural, not transformational. This aligns with the view of OpriS & Cenusa (2017), who assert that
teachers are key players in the success of the digital transformation of education.

Pedagogical challenges also arise from the changing role of teachers themselves. In the digital
learning ecosystem, teachers are no longer the sole source of information, but rather function as
facilitators, mentors, and designers of learning experiences. This shift requires a deeper understanding
of 21st-century learning models, such as the student-centered approach.blended learning, flipped
classrooms, personalized learning, and the use of educational data analytics (learning analytics).
Without this readiness, technology use has the potential to be merely symbolic and not significantly
improve the quality of learning.

The Impact of Technology on Student Engagement and Learning Outcomes

Quantitative results show that 82% of educators saw increased student engagement, while 76%
acknowledged increased digital literacy. Qualitative findings support this, revealing that students
exhibit greater enthusiasm for learning when technology is used, especially when learning involves
multimedia, simulations, gamification, digital quizzes, and interactive learning platforms. Technology
has been proven to create a more enjoyable learning environment that is relevant to the learning styles
of the digital generation.

In addition to increasing motivation, technology enables personalization of learning, which was
previously difficult with conventional approaches. With the help of digital devices andLMS
platformTeachers can adapt the difficulty of the material to each student's individual abilities, provide
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faster feedback, and monitor student progress in real time. This approach not only improves learning
outcomes but also reduces academic gaps between students.

However, increased engagement does not automatically guarantee increased learning
effectiveness if the content is irrelevant or teachers are not competent in managing technology.
Therefore, technology use must always be integrated with sound pedagogical principles to maximize its
benefits.

Content Relevance and Language Localization

Qualitative data shows that the limited availability of digital content in regional languages is a
significantissue, especially in regions where local languages still predominate. As a multilingual country,
Indonesia requires learning materials that are not only in Indonesian but also reflect local culture.
Language inconsistencies in learning content can be a significant barrier to student comprehension.

Localizing digital content is a crucial strategy for encouraging student engagement,
strengthening cultural identity, and supporting educational equity. Culturally relevant content has been
shown to increase learning motivation and provide more meaningful experiences. Furthermore,
localization is necessary to ensure that technology does not become a tool for cultural homogenization
but instead serves as a medium for preserving local values in modern learning contexts.

Implications of Findings for Curriculum Development and Learning

This research demonstrates that successful technology integration is inseparable from
curriculum policy. A relevant curriculum must accommodate technological developments in learning
objectives, materials, teaching strategies, and assessment systems. An adaptive curriculum encourages
a paradigm shift in learning from teacher-centered to student-centered, while also requiring new skills
such as digital literacy, online collaboration, technology-based problem-solving, and creativity.

The biggest challenges in current curriculum development relate to limited teacher competency,
availability of equipment, and the mismatch between curriculum demands and school capacity.
Curriculum updates that are merely normative without accompanying improvements in teacher
training, infrastructure provision, and monitoring of implementation on the ground will not produce
real transformation. Therefore, curriculum updates must be carried out in stages, planned, and involving
all stakeholders.

In addition, a technology-integrated curriculum also needs to encourage the use of interactive
media, utilization ofproject-based learning, as well as data-driven adaptive learning. This enables
students to develop critical, creative, and innovative thinking skills, which are essential in the digital
age.

The Importance of Stakeholder Collaboration in Digital Transformation

Integrating technology into education requires collaborative support from the government,
schools, educators, communities, technology service providers, and the private sector. The government
needs to provide adaptive regulations, adequate funding, and comprehensive training that can reach all
regions, including remote areas. Furthermore, partnerships with technology companies can accelerate
the distribution of devices, the provision of digital platforms, and the improvement of educators' digital
competencies.

Schools, as implementing institutions, need to ensure internal readiness through sound
technology management, device maintenance, and strengthening digital culture within the school
environment. Educators must play an active role in utilizing technology creatively and pedagogically,
while the community and parents need to support the positive use of technology at home.

Digital transformation cannot be achieved in isolation; it requires structured and sustained
collaboration to ensure all stakeholders are moving in the same direction. Thus, integrating curriculum
and technology can truly be a strategy for shaping the future of Indonesian education.

IJAEPage410



o) B
Copyright © The Author(s)
International Journal of Asian Education, Vol. 06, No. 4, December 2025

CONCLUSION

This study found that curriculum and technology integration in Indonesian education yielded
significant positive impacts, such as an 82% increase in student engagement and a 76% increase in
digital literacy, through blended learning and personalized learning. This was despite being constrained
by infrastructure gaps (only 42% of schools have fast internet access) and teacher competency gaps
(62% lack training). Qualitative findings emphasized content localization and stakeholder collaboration
as key to digital-era education, aligned with the Independent Curriculum (Kurikulum Merdeka).
However, limitations of the study include its focus on specific regions in Indonesia, which limits
generalizability, its reliance on self-report data, which is prone to subjective bias, and the absence of
longitudinal analysis to measure long-term impact.

Practical implications include recommendations for the government to strengthen 3T
infrastructure and ongoing TPACK training for teachers, while schools are encouraged to adopt local
LMSs in regional languages for inclusivity. Further research suggestions include experimental studies
with technology interventions in remote areas, cost-benefit analyses of digitalization, and exploration
of Al in the Pancasila curriculum to address these limitations and enrich national education
transformation.
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