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Managing ICT Literacy Programs for Teachers: A Strategic Approach to Enhancing Learning Quality in the Merdeka Curriculum Era (Raden Nurcahyo Yogayanto)


ABSTRACT 

This study aims to explore the management of the Information and Communication Technology (ICT) literacy program for teachers at SMA Muhammadiyah Mlati. Using a qualitative descriptive case study, data were gathered through in-depth interviews, classroom observations, and documentation analysis. Findings reveal that the program is managed through a managed through a systematic cycle: needs-based planning, collaborative implementation (including peer mentoring and hands-on practice), and reflective evaluation via academic supervision. The program is integrated into the school’s work plan (RKS) and aligns with the Merdeka Curriculum. Results indicate that the initiative significantly enhances teachers' pedagogical-digital competencies, fostering interactive and student-centered learning environments. However, challenges such as varying teacher proficiency levels, limited training time, and infrastructure constraints persist. The study concludes that consistent managerial support, tiered training, and strengthened teacher learning communities are essential for sustainability. This research affirms ICT literacy as a strategic educational management tool to improve learning quality in the digital era.
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1. INTRODUCTION
The transformation of education in the digital era necessitates a paradigm shift from conventional methods to integrated technology utilization. The acceleration of Information and Communication Technology (ICT) has fundamentally altered how knowledge is produced, distributed, and consumed within the school ecosystem [1]. Teachers, as the vanguard of the instructional process, play a crucial role in determining the success of this technological adoption. ICT literacy for educators is no longer merely an additional skill but a core competency required to meet the challenges of 21st-century learning [2]. Without adequate ICT mastery, the potential of educational technology to enhance learning efficiency and effectiveness will remain underutilized [3], [4]. Therefore, improving teachers' digital literacy is an urgent necessity for any educational institution aiming to remain relevant in the future.

The implementation of the Merdeka Curriculum in Indonesia further emphasizes the need for proficient ICT literacy. This curriculum focuses on flexibility, differentiated learning, and essential competencies, all of which rely heavily on digital platform support [5], [6]. Teachers are expected to design creative teaching modules, utilize interactive media, and conduct technology-based assessments to monitor student progress individually [7], [8]. However, in reality, this implementation is often hindered by the gap between government policy and technical readiness on the ground. School management must be able to bridge this divide by providing a framework that supports professional development aligned with the "Merdeka Belajar" philosophy.

Nevertheless, teacher ICT literacy cannot grow organically without strategic management from school leadership. Many schools are trapped in sporadic, unsustainable training models where teachers are only provided with short seminars without further assistance. Effective ICT literacy management must encompass a mature planning cycle, hands-on practice, and reflective evaluation [9]. Comprehensive management strategies, such as peer mentoring and the establishment of communities of practice, have proven more effective in changing teacher work culture compared to top-down instructions [10]. The sustainability of the program depends heavily on the extent to which the school integrates ICT development into its strategic institutional work plan.

SMA Muhammadiyah Mlati, as a secondary educational institution, faces similar dynamics in its efforts to improve learning quality through ICT. Despite a commitment to adopting technology, challenges such as varying teacher ages, differing digital competency backgrounds, and infrastructure limitations remain significant operational hurdles. Fluctuations in teacher motivation and confidence in using digital devices often impede innovation within the classroom. This phenomenon indicates that the primary issue is not merely the availability of hardware, but rather the management of human resource development capable of driving systemic behavioral change [11], [12].

Based on this context, this study aims to analyze in depth how the ICT literacy program management is implemented to enhance learning quality at SMA Muhammadiyah Mlati. The research focus is directed toward a strategic approach including needs-based planning, collaborative implementation, and evaluation mechanisms to overcome both technical and pedagogical barriers. By understanding the management patterns applied, this research is expected to provide theoretical and practical contributions regarding effective teacher professional development models in the Merdeka Curriculum era. Successful ICT literacy management will not only improve individual teacher competence but also collectively raise the standards of educational quality and student engagement within the school.

2. LITERATURE REVIEW
2.1. ICT Literacy in Modern Education
The conceptualization of ICT literacy has evolved from basic technical proficiency to a multifaceted competency encompassing the ability to identify, evaluate, and integrate digital resources into pedagogical practices. In the context of 21st-century learning, ICT literacy is no longer viewed as an isolated skill set but as a transformative tool that enables teachers to facilitate higher-order thinking and collaborative problem-solving [13], [14]. Research indicates that when educators possess high levels of ICT literacy, they are more likely to adopt innovative teaching strategies that transcend traditional classroom boundaries, thereby fostering a more inclusive and globalized learning environment [15]. This literacy is foundational for navigating the complexities of digital citizenship and ensuring that technology serves as an accelerator for educational equity rather than a barrier.

Furthermore, the integration of ICT literacy within the teaching-learning process is deeply intertwined with the Technological Pedagogical Content Knowledge (TPACK) framework. Effective ICT literacy allows teachers to harmonize their subject matter expertise with digital tools, creating a synergy that enhances student engagement and conceptual understanding [16]. However, the literature also highlights that ICT literacy is a dynamic construct that requires continuous updating due to the rapid pace of technological innovation. Therefore, fostering ICT literacy is not a one-time achievement but a lifelong professional journey that requires teachers to remain adaptable and critical of the digital tools they employ [17].

2.2. Educational Management and Strategic Leadership
Educational management plays a pivotal role in creating a structured environment where pedagogical innovations can flourish and be sustained. It involves the systematic coordination of human, financial, and technological resources to achieve institutional goals, particularly in the face of disruptive changes like digital transformation [18], [19]. Effective management in schools is characterized by a "Planning-Execution-Evaluation" cycle that ensures every initiative, including ICT integration, is grounded in a clear vision and supported by realistic operational plans [20]. In the era of decentralized education, school leaders must transition from traditional administrative roles to strategic managers who can navigate the tension between policy mandates and the unique socio-technical realities of their specific school contexts.

Moreover, strategic leadership within educational management is the primary driver for fostering an organizational culture that embraces change. Management is responsible for bridging the infrastructure gap and providing the psychological safety necessary for teachers to experiment with new technologies without fear of failure. Studies suggest that institutional policy support, such as the formalization of ICT programs in the School Work Plan (RKS), significantly increases the likelihood of long-term success compared to sporadic, unmanaged efforts [21], [22]. By aligning management strategies with teacher needs, schools can transform individual competencies into collective organizational intelligence, ultimately leading to a sustainable improvement in overall educational quality.

2.3. Teacher Professional Development (TPD)
Teacher Professional Development (TPD) is the primary mechanism through which educators refine their craft and adapt to evolving educational landscapes, such as this curriculum framework. Modern TPD models have shifted away from top-down, one-size-fits-all workshops toward more collaborative, teacher-led, and context-specific approaches. Research emphasizes that the most effective TPD occurs when learning is situated within the teacher's daily practice, involving peer mentoring, collaborative lesson study, and hands-on application [23], [24]. This collaborative dimension allows for the sharing of "best practices" and the development of professional learning communities that provide continuous emotional and technical support, which is crucial for maintaining motivation during the adoption of complex ICT tools.

In the digital era, TPD must be specifically designed to address both the technical and pedagogical aspects of technology use. Sustainable development programs are those that offer tiered training, catering to the diverse proficiency levels of teachers from digital novices to advanced users. Literature shows that when TPD is managed as a continuous process rather than a series of isolated events, it leads to a more profound change in teacher beliefs and classroom behaviors [25], [26]. Ultimately, the success of TPD in enhancing learning quality depends on its ability to empower teachers as reflective practitioners who can critically assess the impact of their digital pedagogy on student learning outcomes. In the context of Merdeka Curriculum implementation, such TPD approaches are particularly critical, as teachers are expected to independently develop technology-integrated, differentiated learning experiences.

3. METHOD
This study employed a qualitative approach with a descriptive case study design to explore the management of the ICT literacy program for teachers at a private secondary school in Sleman, Indonesia in a comprehensive and contextual manner. The research was conducted at a private secondary school in Sleman, Indonesia, involving participants selected through purposive sampling, including the principal, vice principal of curriculum, school development team, teachers, and students. Data were collected through in-depth interviews, direct classroom observations, and documentation analysis, covering key documents such as the School Work Plan (RKS), annual curriculum programs, training schedules, supervision reports, and digital-based instructional materials [27]. The researcher served as the primary instrument, supported by semi-structured interview guidelines, observation checklists, and documentation review sheets to ensure systematic yet flexible data collection [28].

Data analysis followed the interactive model of Miles, Huberman, and Saldaña, consisting of data condensation, data display, and conclusion drawing or verification to identify patterns and themes relevant to the study [29]. The trustworthiness of the data was ensured through triangulation of sources and methods, member checking, prolonged engagement, and peer debriefing to minimize bias and enhance credibility. The research procedures included preliminary study, research design development, obtaining permissions, data collection, analysis, and report writing. Through this methodological framework, the study provides a valid and in-depth understanding of the planning, implementation, evaluation, and impact of the ICT literacy program in improving the quality of learning at a private secondary school in Sleman, Indonesia.

4. RESULTS AND DISCUSSION
4.1. Planning of the ICT Literacy Program for Teachers
Interviews with the Principal and the Vice Principal of Curriculum indicate that the planning of the ICT literacy program for teachers at SMA Muhammadiyah Mlati is conducted in a structured manner and is integrated with the school's established professional development programs. The planning begins with an identification process of teachers' ICT competency needs, aligned with 21st-century learning demands, developments in educational technology, and the implementation of the Merdeka Curriculum. Through this stage, the school sets ICT literacy goals to enhance teachers' abilities to utilize technology not only as a teaching tool but also as a medium, a learning resource, and a means for effective and contextual assessment.

Observations reveal that the ICT literacy program is systematically formulated within the School Work Plan (RKS) and the annual curriculum program. The planned ICT literacy materials include the use of digital learning tools, management of application-based learning media, utilization of online learning platforms, and the integration of ICT in developing instructional kits. This planning considers school infrastructure, the availability of technological devices, and the varying levels of teacher readiness, ensuring the designed program is both realistic and applicable.

Research documentation shows comprehensive supporting documents, such as internal training programs, schedules for ICT literacy enhancement activities, and a clear division of roles between school leadership, the curriculum team, and senior teachers acting as facilitators or mentors. These documents indicate that the ICT literacy program is not incidental but designed as a sustainable initiative [30], [31]. Thus, the planning reflects systematic educational management principles: needs-based planning, targeted goals, and a strong orientation toward improving learning quality at SMA Muhammadiyah Mlati.

4.2. Implementation of the ICT Literacy Program for Teachers
Based on interviews with teachers and the school development team, the implementation of the ICT literacy program at SMA Muhammadiyah Mlati is carried out through various systematic activities, such as internal training, peer mentoring, and hands-on practice within the teaching process. Teachers are encouraged to integrate ICT across all stages of instruction, from preparing lesson plans and classroom delivery to evaluating student learning outcomes. Implementation is conducted gradually and continuously, adjusting to the teachers' initial competency levels so that every educator has the opportunity to develop according to their needs.

Observations show that teachers have begun utilizing various digital devices and applications, such as interactive presentation media, educational videos, online learning platforms, and digital-based evaluation apps. ICT integration is evident in the variety of teaching methods applied, which tend to be more interactive, collaborative, and student-centered. The use of ICT also assists teachers in classroom management, presenting material visually and contextually, and increasing student engagement, resulting in a more dynamic and meaningful learning atmosphere.

Research documentation provides concrete evidence of ICT literacy implementation in the form of digital-based instructional kits, interactive teaching materials, and teacher-developed independent learning media. Furthermore, there are archives of online learning platform usage and digital evaluation instruments [32], [33]. These findings demonstrate that the ICT literacy program is not merely conceptual or theoretical but has been tangibly and sustainably implemented in daily teaching practices as part of the school's strategy to improve quality.

4.3. Evaluation of the ICT Literacy Program for Teachers
Interviews with school leadership indicate that the evaluation of the ICT literacy program is conducted periodically and systematically through various mechanisms, such as internal evaluation meetings, academic supervision, and collective reflection sessions. The evaluation focuses on several key aspects, including teacher participation rates, improvements in ICT competency, and the impact of technology utilization on the quality of learning processes and outcomes. Additionally, the school monitors changes in teacher attitudes, motivation, and readiness to independently utilize ICT as part of their professional practice.

Observations indicate that the evaluation process involves direct monitoring of classroom practices, specifically regarding the use of digital media, the variety of ICT-based strategies, and student engagement. Teachers who participated in the program showed increased confidence, creativity, and initiative in developing technology-based learning. However, observations also revealed variations in ICT mastery among teachers influenced by background, age, and intensity of technology use which serve as vital considerations for refining future program designs.

Research documentation includes academic supervision records, ICT literacy activity evaluation reports, and follow-up recommendations formulated by the school. These recommendations include further mentoring for teachers requiring competency reinforcement, the development of more applicable advanced training programs, and the strengthening of ICT-based teacher learning communities. Consequently, the evaluation serves as a basis for managerial decision-making to continuously improve the program and support comprehensive learning quality.

4.4. Impacts and Challenges of the ICT Literacy Program on Learning Quality
Interviews suggest that the ICT literacy program has had a significant positive impact on learning quality. Teachers reported an increase in innovative and effective teaching strategies tailored to digital-era students. Technology helps deliver material more clearly and attractively, breaking the monotony of traditional methods. Furthermore, digital platforms have fostered active student involvement through discussions, resource exploration, and two-way interaction.

Observations show that ICT integration contributes to an interactive, collaborative, and student-centered environment. Students appear more active in class discussions, group work, and project-based assignments using technology for exploration and presentation. Nevertheless, observations also identified several hurdles, such as varying ICT skill levels among staff, limited training time, and technical constraints regarding device availability and internet stability. These obstacles affect the consistency and optimization of ICT use across all subjects.

Research documentation shows that the school has taken strategic steps to address these challenges, including strengthening internal coordination, clarifying roles in program management, and optimizing infrastructure. The school also encourages "best practice" sharing among teachers. Despite existing constraints, the ICT literacy program holds great potential as an effective educational management strategy to improve learning quality sustainably, provided it is supported by consistent managerial policies and continuous capacity building.

4.5. Discussion
The planning of the ICT literacy program for teachers at SMA Muhammadiyah Mlati demonstrates the application of systematic and needs-based educational management principles. Identifying teachers' ICT competencies as the initial planning phase aligns with the view that professional development must be grounded in contextual analysis relevant to 21st-century learning demands [34], [35], [36]. Integrating ICT literacy with professional development reinforces previous research suggesting that enhancing digital competence is more effective when it is a structured institutional policy rather than sporadic training [37], [38], [39]. Within the context of the Kurikulum Merdeka implementation, this planning is vital as teachers are required to utilize technology for differentiated, reflective, and competency-oriented learning.

The formalization of the program within the School Work Plan (RKS) and the annual curriculum program shows alignment between strategic and operational planning. This confirms that the success of teacher development is heavily influenced by clear planning, institutional policy support, and resource compatibility [25], [40], [41]. Furthermore, considering infrastructure readiness and varying teacher abilities indicates a realistic and adaptive approach, where effective management bridges the gap between policy ideals and field realities (Oplatka, 2018).

The implementation through internal training, peer mentoring, and hands-on practice reflects a collaborative and sustainable professional development model. This aligns with findings that community-based learning and peer support are more effective than top-down, one-way training [42], [43], [44]. Integrating ICT across all stages from planning to evaluation strengthens the Technological Pedagogical Content Knowledge (TPACK) framework, emphasizing the synergy between pedagogy, content, and technology [45], [46], [47]. Thus, the program at SMA Muhammadiyah Mlati enhances both technical skills and technology-based pedagogical competence.

Observations showing increased instructional variety, classroom interactivity, and student engagement support international findings that pedagogical ICT integration improves learning quality and motivation [48], [49], [50]. In the Kurikulum Merdeka context, ICT-based learning facilitates project-based learning, differentiation, and 21st-century skills such as critical thinking, creativity, and collaboration.

Periodic evaluation through academic supervision and reflection indicates a complete educational management cycle (Planning–Execution–Evaluation), highlighting the importance of continuous reflection in quality improvement [51], [52], [53]. The observed variations in ICT mastery suggest that age, experience, and usage intensity affect the speed of adoption [54], [55], [56]. Consequently, evaluation serves not just as a control mechanism but as a basis for managerial decision-making regarding differentiated teacher development.

The positive impact on learning quality, despite implementation hurdles, underscores that ICT literacy is a long-term process requiring sustained managerial support, leadership, and infrastructure [57], [58], [59]. SMA Muhammadiyah Mlati’s efforts to strengthen internal coordination and collaborative culture demonstrate an institutional commitment to excellence. Ultimately, the ICT literacy program serves as a strategic and sustainable management strategy to address the challenges of the digital era.

5. CONCLUSION
The ICT literacy program for teachers at SMA Muhammadiyah Mlati has been managed in a planned, systematic, and sustainable manner through needs-based planning, collaborative and practical implementation, as well as structured and reflective evaluation, thereby contributing positively to the improvement of learning quality. The integration of the ICT literacy program with teachers’ professional development and the implementation of the Merdeka Curriculum has enhanced teachers’ pedagogical and digital competencies, fostered more innovative, interactive, and student-centered learning, and increased student engagement in the learning process.

However, several challenges remain, including variations in teachers’ ICT competencies, limited time allocated for training, and constraints related to technological infrastructure. Therefore, it is recommended that the school continue to strengthen managerial policies that support the development of teachers’ ICT literacy through tiered and continuous training programs, the reinforcement of ICT-based teacher learning communities, the optimization of peer mentoring, and the enhancement of technological facilities and infrastructure. With consistent and collaborative school leadership, the ICT literacy program is expected to become an effective and sustainable educational management strategy for improving the quality of learning at SMA Muhammadiyah Mlati.
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  MANAGING ICT LITERACY PROGRAMS FOR TEACHERS: A STRATEGIC APPROACH TO  ENHANCING LEARNING QUALITY IN THE  MERDEKA   CURRICULUM ERA     Raden Nurcahyo Yogayanto a* ,  Deny Hadi Siswanto b ,  Kintoko c   a   Teacher Professional Education,  yogyanto2@gmail.com , PGRI Wates Institute of Teacher Training and Education,  Indonesia   b   Mathematics Teacher ,  denysiswanto11@guru.sma.belajar.id ,  Muhammadiyah Mlati High School , Indonesia   c   Mathematics Education ,  kintoko@upy.ac.id , PGRI Yogyakarta University, Indonesia     *   Correspondence   Author:  Raden Nurcahyo Yogayanto     ABSTRACT       This study aims to explore the management of the Information and Communication Technology (ICT) literacy  program for teachers at SMA Muhammadiyah Mlati. Using a qualitative descriptive case study, data were  gathered through in - depth interviews, classroom o bservations, and documentation analysis. Findings reveal  that the program is managed through a  managed through a systematic cycle: needs - based planning,  collaborative implementation (including peer mentoring and hands - on practice), and reflective evaluatio n  via academic supervision . The program is integrated into the school’s work plan (RKS) and aligns with the  Merdeka Curriculum . Results indicate that the initiative significantly enhances teachers' pedagogical - digital  competencies, fostering interactive and student - centered learning environments. However, challenges such  as varying teacher proficiency levels, limited training tim e, and infrastructure constraints persist. The study  concludes that consistent managerial support, tiered training, and strengthened teacher learning  communities are essential for sustainability. This research  affirms   ICT literacy as a strategic educationa l  management tool to improve learning quality in the digital era.     Keywords :  ICT literacy ;   educational management ;   teacher professional development       1.   INTRODUCTION   The transformation of education in the digital era necessitates a paradigm shift from conventional methods  to integrated technology utilization. The acceleration of Information and Communication Technology (ICT)  has fundamentally altered how knowledge is p roduced, distributed, and consumed within the school  ecosystem   [1] . Teachers, as the vanguard of the instructional process, play a crucial role in determining the  success of this technological adoption. ICT literacy for educators is no longer merely an additional skill but  a core competency required to meet the challenge s of 21st - century learning   [2] . Without adequate ICT  mastery, the potential of educational technology to enhance learning efficiency and effectiveness will remain  underutilized  [3], [4] . Therefore, improving teachers' digital literacy is an urgent necessity for any educational  institution aiming to remain relevant in the future.     The implementation of the Merdeka Curriculum in Indonesia further emphasizes the need for proficient ICT  literacy. This curriculum focuses on flexibility, differentiated learning, and essential competencies, all of  which rely heavily on digital platform su pport   [5], [6] . Teachers are expected to design creative teaching  modules, utilize interactive media, and conduct technology - based assessments to monitor student progress  individually   [7], [8] . However, in reality, this implementation is often hindered by the gap between  government policy and technical readiness on the ground. School management must be able to bridge this  divide by providing a framework that supports professional development al igned with the "Merdeka Belajar"  philosophy.     Nevertheless, teacher ICT literacy cannot grow organically without strategic management from school  leadership. Many schools are trapped in sporadic, unsustainable training models where teachers are only  provided with short seminars without further assista nce. Effective ICT literacy management must encompass 

