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ABSTRACT  ARTICLE INFO 

The digital transformation in education requires elementary schools to equip students with 
technological skills from an early age. Adaptive and integrative curricula, such as the Kurikulum 
Merdeka, offer significant opportunities to develop digital literacy through contextual and 
project-based learning. However, challenges such as limited facilities and insufficient teacher 
training remain obstacles to implementing ICT-based learning. This study aims to describe the 
role of the curriculum development team in shaping students’ technology competence at SD 
Budiluhur. A descriptive qualitative approach was employed, using interviews and 
observations involving teachers, the principal, and members of the curriculum development 
team. The findings indicate that the team actively contributes to the design of technology-
integrated teaching materials, the selection of appropriate digital tools, and the provision of 
ongoing teacher training. The curriculum implemented at SD Budiluhur has enhanced 
students' interest and ability to use technology wisely and productively. This study highlights 
the importance of collaboration and innovative curriculum strategies in creating a learning 
environment that is responsive to technological advancements. 
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ABSTRAK 

Transformasi digital dalam dunia pendidikan menuntut sekolah dasar untuk membekali murid dengan keterampilan teknologi sejak dini. 
Kurikulum yang adaptif dan integratif, seperti Kurikulum Merdeka, memberikan peluang besar untuk mengembangkan literasi digital 
melalui pembelajaran yang kontekstual dan berbasis proyek. Namun, tantangan seperti keterbatasan fasilitas dan kurangnya pelatihan 
guru masih menjadi hambatan dalam implementasi pembelajaran berbasis TIK. Penelitian ini bertujuan untuk menggambarkan peran 
Tim Pengembang Kurikulum (TPK) dalam membentuk kompetensi teknologi murid di SD Budiluhur. Penelitian ini menggunakan 
pendekatan kualitatif deskriptif dengan metode wawancara dan observasi terhadap guru, kepala sekolah, dan anggota TPK. Temuan 
menunjukkan bahwa TPK berperan aktif dalam merancang materi ajar berbasis teknologi, memilih perangkat digital yang sesuai, serta 
memberikan pelatihan berkelanjutan kepada guru. Kurikulum yang diterapkan di SD Budiluhur mampu meningkatkan minat dan 
kemampuan murid dalam menggunakan teknologi secara bijak dan produktif. Penelitian ini menegaskan pentingnya kolaborasi dan 
strategi kurikulum yang inovatif untuk menciptakan lingkungan belajar yang responsif terhadap perkembangan teknologi. 
Kata Kunci: kompetensi teknologi; kurikulum merdeka; pengembangan kurikulum; sekolah dasar 
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     INTRODUCTION 

Digital transformation in education underscores the importance of strengthening technological 

competence from the earliest levels. Schools are not only required to produce graduates who can read 

and count, but also to equip them with digital literacy skills that are in step with the times. The integration 

of technology into the development of the elementary school curriculum can enhance learning 

effectiveness and the relevance of teaching materials to students' needs in the digital era (Mustakim et al., 

2024). The Kurikulum Merdeka, currently implemented in Indonesia, provides schools with flexibility to 

design learning that is contextual, project-based, and aligned with students' needs. This curriculum 

encourages the development of 21st-century skills, such as critical, creative, collaborative, and 

communicative thinking. In this context, integrating Technology, Information, and Communication (ICT) is 

an excellent opportunity to train students to use technology as a productive and reflective tool from an 

early age (Awaluddin & Hadi, 2025). 

Nevertheless, the challenges of implementing ICT in elementary schools remain substantial. Problems 

such as limited facilities, inadequate teacher training, and a digital divide between regions require a 

strategic, collaborative approach. Comparative studies show that Indonesia and Thailand face similar 

challenges in the use of digital media in the Kurikulum Merdeka, particularly in device readiness and 

teacher training (Marmoah et al., 2025).  

One key to the success of ICT integration in learning is the active role of the Curriculum Development 

Team (TPK). This team is responsible for designing, compiling, and implementing the school's operational 

curriculum, as well as developing teaching tools such as Learning Outcomes (CP), Learning Goal Flows 

(ATP), and teaching modules. In implementing the Independent Curriculum, establishing TPK is an 

important first step. TPK plays a role in compiling the Operational Curriculum of the Education Unit (KOSP) 

and ensuring that the curriculum implemented is in accordance with the needs and characteristics of 

students in the school (Fitri et al., 2022). Collaboration among teachers, principals, and other stakeholders 

is critical to designing innovative and meaningful learning experiences. 

In the context of basic education in Indonesia, four important terms are interrelated and play a significant 

role in the learning process and curriculum development. First, the Independent Curriculum is an 

educational policy that provides flexibility to educational units and educators to develop learning 

experiences that align with students' needs and potential, with a focus on strengthening essential character 

and competencies (Heryanti et al., 2023). This curriculum emphasizes student-centered learning, 

technology integration, and strengthening the Pancasila Student Profile through character-based projects. 

Its implementation aims to create a learning atmosphere that is fun and relevant to the times (Pratiwi & 

Slamet, 2024). 

Elementary School (SD) is the first level of formal education for children. It is an important foundation for 

shaping children's initial attitudes and competencies as they progress to the next level of education. The 

success of curriculum implementation at this level depends heavily on teachers' roles, school support, and 

a learning system that is adaptive to changing times. One important aspect in supporting the success of 

basic education is technological competence. Technology competence refers to the ability of individuals, 

especially educators, to integrate ICT into the learning process effectively and efficiently (Ekantiningsih & 

Sukirman, 2023). In the digital era, educators are required to have knowledge and skills in using various 

technological devices and applications to support teaching and learning. Improving this technological 

competence can be done through competency-based training and education designed to meet the learning 

needs of the 21st century (Arifin & Mu'id, 2024; Djuriah & Hendra, 2023). Based on this, this study aims to 

explore the role of TPK in designing and implementing ICT learning in SD Budiluhur. The results of this 
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research are expected to contribute to curriculum development practices in elementary schools, especially 

in strengthening digital literacy through adaptive and collaborative approaches. 

 

LITERATURE REVIEW 

Independent Curriculum and ICT Integration in Elementary Schools 

Curriculum development is a strategic process that adapts learning materials to the needs of the times 

and student competencies. According to Fitria, in the book "Curriculum Development Management in the 

Digital Era, the role of TPK is important so that there is synergy between the school's vision, student needs, 

and national policies. Curriculum development can be defined as the process of planning and preparing 

the curriculum by curriculum developers, as well as a series of activities carried out to ensure the resulting 

curriculum serves as teaching materials and references to achieve national education goals. This process 

not only involves preparing documents but also considers various aspects, including students' and 

society's needs and the direction of educational programs (Ekantiningsih & Sukirman, 2023). This team is 

not only responsible for preparing curriculum documents but also facilitates training and coordination 

among teachers. Good collaboration among teachers, principals, and education committees significantly 

impacts the effectiveness of curriculum implementation. Decision-making involving various stakeholders 

also strengthens stakeholders' sense of ownership of the implemented curriculum. 

According to the Ministry of Education and Culture, the Independent Curriculum provides schools with 

flexibility to design project-based learning and address student needs, including strengthening digital 

literacy (see: https://kurikulum.gtk.kemdikbud.go.id). This curriculum encourages flexibility in arranging 

teaching materials, adapting students' learning styles, and enabling teachers to develop learning 

innovations. This is an excellent opportunity for schools to integrate ICT into 21st-century competencies, 

such as critical, creative, collaborative, and communicative thinking skills (H. Scientific & Salehudin, 2024; 

Humayra, 2025; Murniyati, 2025). 

In ICT learning, a project-based approach and the use of interactive digital media are considered effective 

in increasing students' motivation and practical skills. Students are not only users of technology but also 

producers of digital content appropriate to their age and learning context. Fun, engaging learning and 

integrative methods are considered effective in developing technology skills from an early age (Riyadi & 

Maulana, 2023). For example, through digital presentations, greeting card design, or short videos, students 

learn to think logically, work in groups, and express ideas visually. 

 

Challenges of Technology Curriculum Implementation 

Some challenges in implementing the ICT curriculum at the basic level include limited infrastructure, 

network constraints, and differences in students' learning speeds. On the other hand, many primary 

schools in semi-urban areas face technical barriers, such as an imbalance between the number of devices 

and pupils and unstable internet connectivity (Aswad & Badrun, 2025; Koinmanas & Taka, 2025). 

Teachers are required to be able to adapt and be flexible in delivering material so that all students can 

follow optimally because this is related to the importance of digital pedagogic skills in modifying teaching 

approaches based on student needs (Anggraini et al., 2025; Aprilia & Mustika, 2024; Pane et al., 2025). 

When facing challenges during the implementation of this technology curriculum, adaptive strategies are 

needed, such as the insertion of fun learning methods, educational games, or team-based projects (Rosa 

et al., 2024; Stachová et al., 2025; Özener, 2024). Game-based learning not only increases student 

engagement but also simplifies the understanding of technology concepts for elementary students (Hunt 
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et al., 2023; Manurung et al., 2024). In addition, collaborative project-based learning is recognized as 

effective in developing students' social skills and critical thinking (Darwis et al., 2025). 

Furthermore, schools need to have a routine evaluation system involving ICT teachers, homeroom 

teachers, and principals to adapt the curriculum to student dynamics and rapid technological 

developments. Reflective cycles are needed in the development of technology-based curricula (Dosinaeng 

et al., 2025; Nurjaya et al., 2025). They stated that the success of ICT integration is primarily determined 

by the institution's ability to accommodate feedback and changes in education technology policies. Thus, 

adaptive strategies, stakeholder collaboration, and dynamic evaluation systems are key to the successful 

implementation of a responsive and sustainable ICT curriculum at the elementary school level. 

 

METHODS 

This research uses a qualitative method. The qualitative approach was chosen because it can provide an 

in-depth understanding of the field's context and dynamics, as well as emphasize the meanings arising 

from subjective interpretations of social experiences and realities (Kuecker, 2021). This method 

emphasizes the process, meaning, and significance of the subject to the phenomenon being studied. The 

data collection techniques used in this study include in-depth interviews, direct observation, and document 

analysis. 

This research was conducted at SD Budiluhur, selected as the research site based on the results of the 

initial survey and the school's readiness to implement Information and Communication Technology (ICT) 

learning. The selection of the research location is based on several criteria, namely the presence of an 

active TPK, adequate ICT laboratory facilities, and the school's openness to the implementation of 

academic research. 

The subjects of this study are the Vice Principal for Curriculum and the ICT Teachers. The two speakers 

were chosen because they have a strategic role in planning, compiling, and implementing the ICT 

curriculum in schools. Data collection was carried out through semi-structured interviews and 

observations. The researcher developed a semi-structured interview guideline to explore curriculum 

planning, the implementation of ICT learning, the obstacles encountered, and the curriculum evaluation 

process. 

In addition to interviews and observations, data collection is conducted through document analysis. The 

documents analyzed included the school curriculum, syllabus, Learning Implementation Plan (RPP), and 

Student Worksheets (LKS) books used in ICT learning. The data obtained was then analyzed using a 

thematic approach. The analysis was carried out by identifying the main themes that emerged from the 

similarity in the patterns of answers and statements from the speakers. 

 

 

 

RESULTS AND DISCUSSION 

Curriculum Implementation and Transition Strategy 

The results of the interview with the Vice Principal for curriculum indicate that SD Budiluhur currently 

implements two curricula in parallel: the Independent Curriculum for grades 1 to 5 and the 2013 Curriculum 

for grade 6. This strategy reflects a gradual, adaptive approach to national education policies. The school 

has also planned to implement a deep learning approach in the upcoming school year, in line with the 

Ministry of Education's latest directives. 
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The TPK structure at SD Budiluhur involves the principal, vice principal for curriculum, class teachers, 

school committees, and parent representatives. The curriculum is prepared during an annual work meeting 

held before the new school year, in a participatory manner, to ensure that the learning plan aligns with 

students' characteristics and the school's vision. Considering that SD Budiluhur is a tahfidz-based school, 

religious routines such as duha prayers, daily tahfidz, and moral development are part of the daily agenda 

that also affect the allocation of academic learning time, including ICT subjects. 

 

ICT Learning Practices 

ICT subjects are categorized as local content and listed on the report card as extracurricular activities, but 

they are implemented routinely for 2 hours of lessons per week for grades 3 to 6. The material taught 

includes an introduction and practice with various digital applications, such as Microsoft Office (Word, 

Excel, PowerPoint), Canva for design, and CapCut for video creation. The approach used by teachers is 

fun, interactive learning, accompanied by games and digital quizzes, so students stay enthusiastic and do 

not feel bored. 

For lower-grade students, learning focuses on a basic introduction to hardware and how to operate a 

computer. Meanwhile, upper-class students have begun training with more complex applications to 

improve their digital productivity and creativity. Learning evaluations are conducted through a variety of 

methods, including daily assessments, mid- and end-of-semester exams, skills assessments, and project-

based assessments such as short film making and student farewell videos. 

 

Parent Facilities, Evaluation, and Collaboration 

Computer laboratories support ICT learning, although the number of devices remains limited. Several 

obstacles, such as computer damage, especially during the implementation of the Computer-Based 

National Assessment (ANBK), are challenges in themselves. Schools address this by rescheduling and 

using devices in turn. Despite the limitations, the students' enthusiasm for ICT lessons is very high, as 

evidenced by their habit of waiting outside the laboratory before the lesson starts. 

Evaluation of learning implementation is conducted through principal supervision, classroom observations, 

and teacher reports. In addition, the school establishes active cooperation with parents to monitor the use 

of digital devices at home, as a form of supervision to prevent potential misuse of gadgets by students. 

This collaboration supports the development of responsible, ethical digital literacy from an early age. 
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Figure 1.  Computer Lab Room of SD Budiluhur 
Source: Author documentation 2024 

 

Figure 1 shows documentation of the computer laboratory at SD Budiluhur. Despite the limited number of 

devices, this laboratory still functions optimally. The availability of special ICT spaces is an important 

indicator of the school's commitment to technology learning. The use of this space is arranged on a rotating 

basis and neatly scheduled so that all classes get equal learning opportunities. 

 
 

Figure 2.  A Collection of Books for Elementary School Teaching 
Source: Author documentation 2024 

 

Figure 2 shows the ICT subject worksheet used in the learning process. This worksheet contains a 

structured and applicable guide for student learning activities. The existence of LKS supports student 

independent learning and serves as a tool for teachers to direct practice-based learning activities. 

 
 

Figure 3.  Project Results 
Source: Author documentation 2024 
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Figure 3 shows the results of the 4th-grade students' project, which involved creating application icons 

using styrofoam media, designed in advance in Microsoft Word. The project is part of a project-based 

learning approach that not only encourages students' creativity and visual expression, but also accustoms 

them to combine digital and craft skills productively. This kind of activity trains students to apply the 

technical skills they have learned in class, while also developing collaboration, communication, and digital 

literacy skills in a real-world context. 

 

  
 

Figure 4.  ICT Subject RPP 
Source: Author documentation 2024 

 

Figure 4 shows the teacher-prepared Learning Implementation Plan (RPP) for ICT subjects. The lesson 

plan reflects structured and adaptive learning objectives that lead to mastery of digital literacy, the use of 

digital media, and the strengthening of students' character in a digital context. 

 

Discussion 

The integration of ICT at SD Budiluhur demonstrates that a context-based, participatory learning approach 

can significantly improve students' technological competence. This is related to the success of technology 

integration in primary education, not only to the availability of facilities but also to teachers' readiness and 

the synergy built through TPK (Alghamdi, 2023). At SD Budiluhur, collaboration between teachers, 

principals, and school committees plays an important role in supporting an adaptive and sustainable digital 

learning ecosystem. 

ICT teachers play a role not only as facilitators of technology use but also as developers of contextual and 

interactive teaching materials. They prepare lesson plans that are tailored to the school context and 

student characteristics. ICT teachers who are involved from the curriculum-planning stage can prepare 

lesson plans that are more applicable and responsive to students' needs (Hartati, 2020). In addition, 

regular teacher training can improve technology-based pedagogical competence. Activities such as 

teacher community training, educational technology seminars, and the sharing of best practices between 

schools are important for strengthening ICT teachers' capacity. 

The fun and project-based learning approaches applied in ICT subjects, such as video creation, 

presentation design, and the use of simple graphic applications, have been proven to encourage students' 
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motivation and creativity. This aligns with the statement that the role of interactive digital tools in the 

development of digital literacy from an early age (Sailer et al., 2021). Furthermore, this approach is also 

relevant to Vygotsky's theory of social constructivism, which holds that meaningful learning occurs in a 

social context and is situated in the zone of proximal development (Irshad et al., 2021; Mishra, 2023; 

Shibina & Vidyapeetham, 2022). 

The involvement of parents in supervising the use of gadgets at home strengthens the collaborative 

pattern, one of SD Budiluhur's strengths. Family support and curriculum flexibility contribute significantly 

to the success of ICT implementation (Hartanto & Mulyani, 2021). In this context, SD Budiluhur has 

demonstrated effective collaborative practices, where parents are part of the supervision and development 

system for students' digital literacy. Despite challenges such as device limitations and computer 

malfunctions during ANBK, many elementary schools still struggle to access adequate ICT infrastructure 

(Asfiana et al., 2025; Purwati et al., 2025). However, SD Budiluhur was able to get around this by 

rescheduling and using devices in turn, demonstrating managerial flexibility and commitment to the 

sustainability of digital learning. 

In terms of evaluation, the practices carried out at SD Budiluhur, namely principal supervision, classroom 

observation, and project-based assessment, are a form of reflective evaluation that supports continuous 

improvement. With this reflective evaluation cycle, technology-based curriculum in elementary schools can 

be further developed (Dosinaeng et al., 2025; Judge, 2025; Nurjaya et al., 2025). The uniqueness of SD 

Budiluhur lies in the integration of spiritual values in assessment, where the moral aspect is part of the 

indicator of learning success. This approach creates a balance between digital proficiency and character 

building, especially in the context of tahfidz-based schools. 

In addition, the results of this study align with previous findings that the use of technology in curriculum 

development and social studies learning design in elementary schools must be grounded in contextual 

understanding, teacher participation, and school managerial support (Mustakim et al., 2024). In the context 

of SD Budiluhur, ICT integration is not only used as a learning tool, but also as a structured part of 

curriculum planning and development. TPK's active role in designing digital lesson plans and syllabi 

underscores the importance of teacher involvement in the curriculum development process to meet 

students' learning needs. This approach encourages alignment between learning objectives and the 

development of students' digital competencies in the current era. In addition, the focus of ICT learning at 

SD Budiluhur is not limited to technical aspects, such as creating digital media (presentations, videos, and 

designs), but also includes strengthening character and spiritual values. The integration between mastery 

of technology and the formation of morals makes the approach to ICT learning at SD Budiluhur holistic 

and contextual, in accordance with the school's identity as a tahfidz-based institution. To be more optimal, 

the ICT learning development strategy at SD Budiluhur can still be strengthened through sustainable 

teacher training aligned with actual field needs. Relevant training and infrastructure support are the main 

foundations in creating effective ICT learning at the primary education level (Perisic et al., 2023; Sofiana 

et al., 2025). 

Overall, the active involvement of various parties in the development of the curriculum and in the 

implementation of ICT learning at SD Budiluhur is an example of good practice that can be replicated in 

other elementary schools. Especially for faith-based schools, an approach that balances spiritual values 

with mastery of 21st-century skills can be a holistic, adaptive educational model. In this regard, it is hoped 

that schools can support through policies, facilities, and ongoing training. Students are also instructed to 

use technology wisely and productively, as a technology-adaptive curriculum can improve the overall 

quality of education (Setiyorini & Setiawan, 2023). 

 

CONCLUSION 
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Technology-based learning at SD Budiluhur shows a relatively mature integration between curriculum 

planning, classroom implementation, and continuous evaluation. Through a fun learning approach and 

digital projects, students are not only introduced to devices and applications, but also invited to develop 

creativity, collaboration, and digital responsibility. Infrastructure support, although limited, is still maximized 

through efficient use strategies and stakeholder collaboration. In addition, the involvement of parents, 

teachers, and principals is an important element in building an adaptive, context-based learning 

ecosystem. 

Thus, it can be concluded that the role of TPK at SD Budiluhur is not only administrative, but also 

transformative. They are the main drivers of technological learning that does not rely solely on tools or 

devices, but is really oriented towards the holistic development of student competencies. The success of 

technology-based learning in schools cannot be separated from the synergy between the school's vision, 

teachers' abilities, student readiness, and strategic support from TPK. 

Based on the research results, it is suggested that TPK continue innovating to develop a technology-based 

curriculum that is relevant to the times. Teachers are expected to improve their digital competencies to 

implement technology learning effectively. In addition, for further research, it is recommended to explore 

in greater depth the impact of technology learning on student learning outcomes. 
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