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Abstract

This study aimed to optimize the pedagogical knowledge and digital skills of elementary
school teachers through a Digital Teaching Material (DTM) mentoring program. Using a
descriptive qualitative approach, this implementation study was conducted in three
stages: needs identification, training and mentoring, and evaluation of results. The
research subjects were elementary school teachers selected based on their active
program involvement. Results showed significant improvements in technological
mastery (26% to 87%), creativity in preparing DTMs (21% to 92%), and student
participation (53% to 89%). Mentoring served as effective scaffolding to enhance
teachers’ confidence in using technology. Constraints included limited infrastructure and
the need for advanced training. This study recommends a sustainable mentoring model
to systematically accelerate technology integration in basic education.

Keywords: Mentoring, Primary School Teachers, Digital Teaching Materials, Learning
Transformation, Digital Literacy, Educational Technology.

A. Introduction

Amid rapid advances in information and communication technology, education
faces significant challenges and opportunities to integrate technology into learning. At
the basic education level, teachers play a key role in shaping 21st-century competencies
like critical, creative, collaborative, and communicative thinking (Braun & Huwer, 2023).
However, many Indonesian primary school teachers lack understanding and mastery of
digital technology, hindering efforts to transform digital education (Ramdani et al., 2023).
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Research confirms that digital technology in basic education improves learning
effectiveness, student engagement, and material relevance (Schrum, 2021) (Nipyrakis et
al., 2023) (Luo & Forbes, 2019) (Drumm, 2019). Unfortunately, a gap persists between
technology’s potential and teachers’ readiness, especially in non-urban areas where
conventional methods dominate. Insufficient training, limited infrastructure, and
inadequate technical support undermine teachers’ confidence in using digital tools.
(Carpenter et al., 2024) (Althubyani, 2024).

This text highlights that the use of digital technology in primary education can
improve learning effectiveness and student engagement. However, there is a big gap
between the potential of technology and teachers' readiness, especially in non-urban
areas, where traditional teaching methods are still common. Many teachers lack
confidence in using digital tools due to insufficient training, limited infrastructure, and
inadequate technical support.(Kasperski et al., 2023) (Wang et al., 2023) (Hung & Wati,
2020).

To address these challenges, comprehensive teacher training programs focusing
on digital literacy and pedagogical integration of technology are essential. Schools and
education authorities should also invest in improving technological infrastructure,
including reliable internet connectivity and access to appropriate devices. Additionally,
establishing ongoing technical support systems and creating opportunities for teachers
to collaborate and share best practices can help build their confidence and skills in
leveraging digital tools effectively in the classroom.(Mardiana, 2024) (Soekamto et al,,
2022) (Quadrado et al., 2021)

Furthermore, policymakers should consider implementing mentorship programs
in which tech-savvy educators can guide their less confident colleagues. Teachers’
incentives to successfully integrate technology into their curricula could encourage wider
adoption and innovation. Lastly, partnering with local tech companies or universities to
provide resources and expertise can help bridge the digital divide in education, ensuring
that all students benefit from modern learning approaches regardless of their geographic
location.(Greene et al., 2019) (Hunter, 2017)

This challenge aligns with Indonesia’s Merdeka Curriculum, which emphasizes
flexibility, differentiated learning, and student-centered approaches. The curriculum
requires teachers to be adaptive learning designers, but without digital capacity, its goals
remain unattainable (Mardiana, 2024) (Gul et al., 2023). Mentoring addresses this by
offering contextualized reflective learning beyond technical training (Segal, 2023) (Saiz-
Linares & Susinos-Rada, 2020).

Digital teaching material (DTM) mentoring provides scaffolding within teachers’
zone of proximal development (Dominguez & Svihla, 2023) (Magnusson et al., 2023).
Studies confirm its positive impact on teacher confidence, material creativity, and
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student engagement (Naimi-Akbar et al., 2023) (“Effectiveness of Digital Technology
Tools in Teaching Pronunciation to Saudi EFL Learners,” 2022). Therefore, this
intervention should be the focus of elementary school teachers' professional
development strategies.

DTM also fosters teacher collaboration and prepares students for the digital era.
In addition, the program has the potential to improve students' critical thinking and
problem-solving skills through appropriate use of technology. The widespread
implementation of DTM at the primary school level could be a strategic step in preparing
the younger generation to face the challenges of the digital era..(Schrum, 2021)
(Bagnallanan an& Heath, 2018.) Gamez-Monterooet al .

To support the successful implementation of DTM, adequate policy and
infrastructure support is needed from the government and schools. Continuous training
and technical assistance for teachers are key factors for optimising the benefits of DTM
in the classroom. Furthermore, periodic evaluations of the impact of DTM on student
learning outcomes should be conducted to refine this approach according to the needs
of education in the digital era. (Collier-Harris and Mamvuto, 2018) (Mannathoko and
Goldman, 2016).

Collaboration between schools, parents, and communities is also important to
ensure alignment between learning at school and at home. The development of quality
digital content in line with the national curriculum should be prioritised in the
implementation of DTM. In addition, it is important to pay attention to the safety and
ethical aspects of using digital technology in the learning process to protect students
from potential negative impacts.(Nipyrakis et al., 2023) (Liang et al., 2023)

Collaboration with the private sector and research institutions can enrich DTM
content and features in line with the latest technological developments. The
development of an accessible and user-friendly DTM platform is also important to ensure
wider adoption in different regions. In addition, involving parents and communities in the
DTM implementation process can increase support and sustainability of the program
beyond the school environment.(Callahan et al., 2022) (Williams et al., 2020)

Based on this background, several fundamental research questions arise and must
be answered systematically. First, what is the effectiveness of the digital teaching
material mentoring program in improving pedagogical knowledge and digital skills of
elementary school teachers? Second, how do teachers respond to the training and
mentoring provided? Third, what obstacles are faced during the implementation of the
program and how are problem-solving strategies? These questions form the core of
problem formulation to be studied in depth and contextually.

The main objective of this research is to develop and implement a digital teaching
material mentoring program that can improve the pedagogical knowledge and digital
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skills of elementary schoolteachers. Specifically, this research aims to (1) identify
teachers' needs related to the development of digital teaching materials; (2) train
teachers in designing and using curriculum-based DTM; (3) evaluate the impact of the
program on student activity and changes in teachers’ attitudes towards technology; and
(4) formulate a mentoring model that can be replicated in various basic education
contexts.

The limitations of this study include the scope of the object, time, and location of
the research. The research object is limited to elementary school teachers who are
actively teaching and have basic access to technological devices such as laptops or
smartphones. The program implementation time was limited to four weeks, with three
main stages: needs identification, training, and implementation. The research was
conducted in a model school under the auspices of the State University of Malang with
varying characteristics of early digital readiness. Given this limitation, the research
focused on avoiding overgeneralisation and maintaining the validity of the findings.

Furthermore, the results of this study are expected to make a scientific
contribution to the development of a sustainable and contextualised teacher training
model. This model is designed to not only transfer technical skills but also to form an
innovative mindset that is adaptive to changing times. With systematic documentation
and in-depth reflection of the mentoring process, this research can be used as a
reference for developing digital technology-based education policies that are inclusive
and based on real needs in the field.

B. Method

This research uses a descriptive qualitative approach with a type of
implementative study that aims to deeply understand the process of mentoring
elementary school teachers in developing and implementing Digital Teaching Materials
(DTM) to optimise their pedagogical knowledge and mastery of teaching materials.
Through this approach, researchers can explore how mentoring plays a role in improving
the quality of planning and implementing digital-based learning that is appropriate to the
elementary school context.

The participants in this study were elementary school teachers actively teaching in
one of the selected areas with basic technological readiness, such as ownership of digital
devices (laptops or smartphones) and minimal access to the Internet. The teachers were
purposively selected based on their willingness and active involvement in participating in
mentoring activities. The research location was chosen based on the need to strengthen
teachers' capacity for digital learning transformation as well as the potential impact of
the program implementation.
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The study was conducted in three stages. The first stage is preparation, which
includes identifying teachers' needs for digital learning, preparing training materials, and
developing evaluation and observation instruments. The second stage is the
implementation of mentoring, in which researchers facilitate training on the creation and
use of DTM based on the elementary school curriculum, followed by intensive mentoring
in the process of implementing it in the classroom. The third stage is evaluation, which
includes collecting data on the effectiveness of DTM use through classroom
observations, interviews with teachers, and an analysis of student learning outcomes.

The data collection techniques included participatory observation, semi-
structured interviews, documentation, and open and closed questionnaires.
Observations were conducted to directly observe mentoring activities and teaching
practices using the DTM, while in-depth interviews were used to explore teachers'
experiences and perceptions more personally. Documentation in the form of developed
modules, photos of activities, and learning recordings was also collected as
complementary data.

The obtained data were analysed using Miles and Huberman's interactive model,
which includes three stages: data reduction, data presentation, and conclusion drawing.
Data reduction was performed by sorting and selecting the relevant information from
the field results. The data presentation took the form of narratives, tables, and visual
documentation to illustrate the dynamics of mentoring. Finally, conclusions are drawn
through a process of interpretation and verification of the findings to obtain a complete
and valid understanding.

To maintain data validity, source and method triangulation techniques were used
to compare the results from observations, interviews, and documentation. In addition,
the researcher also conducted member checking by providing the results of the
interpretation to the research subject to obtain confirmation and clarification of the data
collected. With this methodology, it is expected that this research can provide a real and
comprehensive picture of the impact of DTM mentoring on improving elementary school
teachers' knowledge in the context of 21st century learning.

This study also used a reflective approach to analyse the mentoring process and
changes that occurred in teachers during the program. Reflective analysis allows
researchers to identify the key factors that influence the success of DTM mentoring in
improving primary school teachers' competencies. In addition, this approach also helps
uncover the challenges and obstacles faced during the mentoring process to provide
recommendations for future program improvements.

Through this reflective analysis, researchers can identify the best practices for
DTM mentoring that can be replicated or adapted for other professional teacher
development programs. The results of this study can also provide valuable insights for
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education policymakers in designing and implementing more effective and sustainable
teacher competency improvement programs. Furthermore, the findings from this study
can be the basis for developing a more comprehensive mentoring model that is adaptive
to the specific needs of primary school teachers facing the challenges of 21st century
learning.

Reflective analysis can also help to identify aspects of DTM mentoring that need
to be improved or modified to increase its effectiveness. By understanding the dynamics
and complexities of the mentoring process, researchers can develop targeted strategies
to support primary school teachers’ professional growth. In addition, the results of this
analysis can make a significant contribution to the academic literature on professional
teacher development and the effectiveness of mentoring programs in the context of
basic education in Indonesia.

C. Finding and Discussion
1. Finding

You The results of this study show that mentoring elementary school teachers
in designing and implementing Digital Teaching Materials (DTM) can significantly improve
their pedagogical understanding and digital skills in managing the learning process. Based
on the findings from observations, interviews, documentation, and pre-test and post-test
guestionnaires, the improvement can be seen from several main indicators: mastery of
technology, creativity in the preparation of teaching materials, student activity during
learning, and changes in teacher attitudes towards digital learning.

a. Improved Mastery of Technology

At the beginning of the program, only 26% of the teachers stated that they were
able to use digital learning design applications independently, such as Canva, interactive
PowerPoint, and Wordwall. After the four-week mentoring process, this figure increased
dramatically to 87% based on post-test results and practice observation sheets. Teachers
also showed improvement in terms of understanding the structure of digital teaching
materials aligned with the Merdeka Curriculum.
Mastery of Digital Technology
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Figure 1: Technology Mastery Summary

b. Changes in Planning and Creativity of Teaching Materials

Before mentoring, most teachers (around 71%) claimed to still use conventional
media, such as textbooks and blackboards, to deliver the material. After participating in
the program, as many as 92% of the teachers managed to compile at least two forms of
Digital Teaching Materials developed based on student needs analysis, with multimedia
support such as simple animations, audio narratives, and interactive elements such as
digital quizzes. One teacher even said that, "I became more enthusiastic about making
my own learning media, and students became more interested in participating in the
lessons."

The data are presented as follows:

Table 1. Changes in Planning and Creativity of Teaching Materials

Aspect Teacher's Percentage
Still using conventional media 71%
Have compiled post-program interactive DTM 92%

The significant increase in the use of Digital Teaching Materials (DTM)
demonstrates the success of the mentoring program in encouraging teaching innovation.
Teachers not only adopt new technologies but also develop materials that better suit the
needs of their students. These changes have the potential to increase student
engagement and learning effectiveness, as reflected by one teacher's positive comments
on increased student interest.

The increase in the percentage of teachers who developed interactive DTMs from
29% to 92% showed the positive impact of the mentoring program. This transformation
is not only limited to the use of technology but also includes a change in teachers'
mindset in designing more interactive and relevant learning materials. This success can
serve as a model for teacher professional development programs in other areas that
focus on the use of digital technology to improve teaching quality.
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This initiative also has the potential to encourage collaboration among teachers in
sharing best practices and experiences using digital technology. In addition, improving
teachers' digital skills can help bridge the technology gap between educators and
students, who are often more adept at using digital devices. This, in turn, can create a
more dynamic learning environment that is relevant to the needs of today's digital
generation.

c. Student Response to Digital Learning

The implementation of DTM also had a positive impact on student participation in
the classroom. From the observation results during the three post-assistance teaching
sessions, 80% of the students showed an increase in the activity of asking and answering
questions, compared to an average of 53% in the previous conventional learning session.
In addition, the teacher's reflection results indicated that students became more
enthusiastic, easier to understand material that was visual or concrete, and more
interested when the teacher showed a short video or used a game-based digital quiz.

This increase in student participation and enthusiasm shows that the DTM
succeeds in creating a more interesting and interactive learning experience. The use of
visual elements and games in digital learning seems to play an important role in
increasing students' understanding of and interest in the material being taught. These
positive results can serve as a foundation for further development of digital learning
strategies to optimise the teaching and learning process in the digital era.

However, it is important to remember that the successful implementation of DTM
also depends on teachers' readiness and skills for integrating technology into learning.
Therefore, continuous training and technical support for teachers is important to ensure
the effectiveness of DTM implementation. In addition, periodic evaluation of the impact
of DTM on student learning outcomes is needed to continuously improve the digital
learning strategies implemented.

d. Changes in Teachers' Attitudes towards Digital Innovation

Teachers' attitudes towards the use of technology in learning have also changed
significantly. In the initial questionnaire, only 32% of the teachers felt confident in trying
new digital learning methods. However, after mentoring, 89% of the teachers stated that
they were ready and motivated to continue developing digital learning media. This is
reflected in the initiatives of some teachers who began to develop long-term plans for
DTM development for the next semester, even without the need for direct guidance.

The increase in teachers' confidence and motivation to adopt digital technology
demonstrates the success of the mentoring programme. This change in attitudes has the
potential to have a long-term positive impact on the quality of learning in schools. With
more teachers proactively developing digital learning media, it is expected that students
will obtain a more interactive learning experience that is relevant to the digital era.
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e. Challenges and Suggestions for Development

Although the results were successful, some challenges were noted in the
implementation of the program. One of them is the limited digital devices owned by
teachers or schools, especially in areas with unstable Internet access. As many as 38% of
teachers stated that Internet connection was an obstacle to accessing certain digital
platforms or downloading large materials. Therefore, it is recommended that digital
materials be prepared offline or in lightweight formats so that they can be used more
flexibly. In addition, there is a need for further training, particularly in the use of simple
video editing platforms and integration of DTM with learning assessment applications.

Such training can help teachers develop their digital skills and improve the quality
of their learning materials. Government and educational institutions need to collaborate
to provide adequate technology infrastructure across the region, especially in remote
areas. In addition, developing learning content that can be accessed offline could be a
short-term solution to overcome Internet connectivity issues.

2. Discussion

Overall, this study proves that the DTM mentoring program is effective in
optimising primary school teachers' knowledge and skills in designing and implementing
digital learning that is engaging, adaptive, and relevant to students' needs. With
continued support and improved digital infrastructure, this kind of activity has the
potential to accelerate the transformation of basic education to become more inclusive
and innovative.

The increase in teachers' ability to master digital technology was significant, from
26% before mentoring to 87% after mentoring. This shows that the mentoring program
had a positive impact on strengthening the digital literacy of primary school teachers.
This finding is in line with Vygotsky's (1978) Zone of Proximal Development (ZPD) theory,
which emphasises the importance of the role of mentors or facilitators in helping
individuals achieve their learning potential. Mentoring functions as a form of scaffolding
that allows teachers to develop digital learning tools more quickly (Thomas et al., 2021)
(Lantolf & Xi, 2023) (O’Keeffe, 2020).

Furthermore, teachers' creativity in developing digital-based teaching materials
also experienced a striking jump, from only 21% before the assistance to 92% afterwards.
This shows that the training provided is not only technical in nature but also able to
stimulate teachers' ability to design interactive and interesting teaching materials.
According to Guilford (1967), creativity is a divergent thinking ability that can be
improved by training and experience. Support in the form of digital training materials
gives teachers the opportunity to develop more innovative teaching approaches relevant
to the needs of today's students (Aguirre et al., 2022) (. C. Richardson et al., 2022)
(O’Connor et al., 2023) .
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Student activity in the learning process also increased from 53% to 89%, indicating
that the use of Digital Teaching Materials (DTM) has a direct impact on students' active
participation in the classroom. Based on the theory of constructivism developed by
Piaget and Bruner, students will more easily understand subject matter when they are
actively involved in the learning process. Interactive DTM gives students the space to
participate, explore, and build their own understanding, thus increasing their motivation
and engagement in learning. Multimedia learning also supports this, as simultaneous
visual and verbal presentations of materials have been shown to improve students’
retention and understanding (Maran et al., 2011).

The change in teachers' attitudes towards using technology is also an important
finding, as teachers' confidence in using DTM increased from 32% to 82%. This is in line
with Rogers' (2003) theory of the diffusion of innovations, which explains that acceptance
of innovations is highly dependent on individual perceptions of the benefits and ease of
use of the technology. With mentoring, teachers gained direct experience and saw the
effectiveness of DTM in practice, thus encouraging them to be more open and confident
in adopting learning technology(Edouard, 2022) (Sun et al., 2024) (Ates et al., 2023).

Increased teacher confidence in using DTM can positively impact the quality of
learning in the classroom. Confident teachers tend to be more creative and innovative in
integrating technology into their teaching and learning processes. This can ultimately
increase student engagement and create a more interactive and meaningful learning
experience (Maisyaroh et al., 2024) (Mutch-Jones et al., 2021)

In addition, teachers who are confident in using DTM can serve as role models for
their peers, encouraging wider adoption of technology in the school environment.
Increased teacher confidence can also help overcome the resistance to change and
innovation in education. Thus, mentoring and increasing teachers' confidence in using
DTMs can be a catalyst for broader and more sustainable educational transformations.

However, challenges remain in the implementation of the DTM. About 44% of
teachers complained about the limited Internet network, while another 38% stated that
they still needed further training in editing and utilising advanced features of the DTM.
This finding confirms that digital transformation in education is not enough to improve
teacher competence but must also be supported by adequate technological
infrastructure and continuous training programs. UNESCO (2020) also emphasizes the
importance of a supportive education ecosystem, including technical support and
policies that favor the development of educational technology (Awdziej et al., 2023)
(Zheng et al., 2023)

Improving technological infrastructure, especially a stable and adequate Internet
network, is an important priority to overcome barriers to DTM implementation.
Continuous training programs need to be designed to meet the needs of teachers to
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master the advanced features of DTM, especially in terms of editing and optimal
utilisation.

In addition, collaboration between education stakeholders is needed to create a
supportive ecosystem, including policies that favour the development of educational
technology and the provision of adequate technical support. (Gogus, 2021) (Van Thiel,
2018) (Taghizadeh & Basirat, 2022)

Overall, the results of this study show that digital teaching assistance is very
effective in improving the quality of learning at the primary school level. Increased
teacher competence, creativity in developing teaching materials, and active student
participation are important indicators that technological integration into basic education
can run optimally when supported by systematic and sustainable training. This approach
can be an important strategy for realising education that is adaptive and relevant to the
demands of the digital era.

D. Conclusion

This study shows that a Digital Teaching Material (DTM) mentoring program is
effective in improving the pedagogical competence and digital skills of elementary school
teachers. Through an implementative qualitative approach involving needs
identification, training, and evaluation, teachers experienced significant improvements
in technological mastery (26% — 87%), creativity in preparing digital teaching materials
(21% —> 92%), and student activity and participation in learning (53% —> 89%). Mentoring
acts as scaffolding that can increase teachers' confidence in integrating technology into
learning. Despite challenges, such as limited infrastructure and the need for further
training, the results of this study show that sustainable mentoring can accelerate the
transformation of basic education systematically and adaptively to the demands of the
digital era. Therefore, this mentoring model should be used as a national strategy for
teacher professional development in the era of the digital transformation of education.

The implementation of this approach also has the potential to improve the
overall quality of education, not only at the primary level, but also at higher education
levels. By improving teachers' abilities to integrate technology, learning can become
more interactive, effective, and relevant to students' needs in the digital era. In
addition, this mentoring model can be a catalyst for continuous educational innovation,
encouraging collaboration between teachers and creating a vibrant learning
community.
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