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Abstract

This research aims to explore innovations in elementary school teacher education based on digital
technology and its impact on learning quality. Using a qualitative descriptive approach and case
study design, this study involves several elementary schools that have implemented digital technology
in the learning process. Data were collected through in-depth interviews, participatory observations,
and documentation analysis. The results of the study show that the application of digital technology
can increase student engagement, teaching creativity, and teachers' digital competence. Nonetheless,
challenges such as infrastructure limitations and technology access gaps have also been identified.
These findings underscore the importance of ongoing support for teachers and investment in
technology infrastructure to maximize the benefits of digital innovation in education.
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1. INTRODUCTION

In the increasingly advanced digital era, the need for innovation in the world of education is
increasingly urgent, especially in the context of elementary school teacher education. Primary school
teachers play a very crucial role in shaping the basis of students' knowledge and character, which
will form an important foundation for their future development. They are not only teachers, but also
mentors and motivators who influence students' mindsets and attitudes from an early age. In this
context, improving the quality of learning at the primary school level is very important, and
innovation is a key element to achieve this (Judijanto et al., 2024). Digital technology opens up new
opportunities for more effective and engaging teaching methods, which can help teachers deliver
material in a more interactive and relevant way. In addition, innovation in teacher education also
involves the development of new skills, increased professionalism, and adaptation to changes in the
curriculum and dynamic needs of students. Therefore, the integration of technology and innovative
approaches in primary school teacher education will not only improve the teaching and learning
process, but also better prepare students to face future challenges. Innovations that are done well can
create a learning environment that is more inclusive, adaptive, and responsive to the individual needs
of students, thereby improving the overall quality of education and learning outcomes at the
elementary level (Kong et al., 2017).

Digital technology provides a huge opportunity to change the way learning is delivered and
received, with the potential to create a more dynamic and interactive learning environment. However,
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this innovation requires significant adaptation from all parties, especially teachers, who play a central
role in integrating technology into the learning process (Lalic, 2023). Teachers are not only required
to understand the technical use of technology, but must also be able to design creative and relevant
learning experiences for students. In this case, primary school teacher education needs to focus on
developing in-depth digital skills as well as the implementation of innovative learning strategies.
These skills should include the use of digital tools to support collaborative, project-based, and
personalized learning, which can help students develop 21st-century skills such as problem-solving,
critical thinking, and creativity. Through this approach, teachers not only become facilitators, but
also agents of change capable of providing a more interactive, meaningful, and enjoyable learning
experience, ultimately increasing student engagement and preparing them for future challenges
(Iskandar & MS, 2021).

This article will review in depth various innovations in primary school teacher education
with a focus on efforts to improve the quality of learning in the digital era. This innovation includes
several important aspects, such as the implementation of technology-based teaching strategies that
allow teaching to be more interactive and adaptive (Bayram, 2021). Emphasis will be placed on how
digital technologies, such as learning software, educational applications, and e-learning platforms,
can be used to enrich students' learning experiences and improve teaching effectiveness.
Additionally, this article will discuss the importance of ongoing professional training for teachers,
which is key to ensuring that they remain competent and prepared for rapid changes in the world of
education. This training includes not only technical skills in using technology, but also the
development of innovative teaching methodologies and effective classroom management strategies
(Eradze et al., 2023). Case studies from various schools that have successfully implemented these
innovations will be presented to provide a real picture of how these approaches are implemented and
their impact on the quality of learning. Through this approach, it is hoped that teachers will be better
prepared to face the challenges that exist and take advantage of the opportunities offered by
technological developments. Thus, the quality of education at the primary level can be significantly
improved, creating a more inclusive and responsive learning environment to students' needs, and
better preparing them for the future (Ortlieb et al., 2018).

2. IMPLEMENTATION METHOD

This study uses a qualitative descriptive approach with a case study design, which aims to
explore and understand various innovations in elementary school teacher education that can improve
the quality of learning in the digital era. The location of the research was carried out in several
elementary schools in the region [specify region], which is known to have applied digital technology
in the learning process. Research participants include elementary school teachers, school principals,
and other education personnel who are directly involved in the application of this technology. Data
was collected through in-depth interviews, participatory observation in the classroom, and analysis
of documentation such as lesson plans and technology-based teaching materials. The interviews
conducted are semi-structured, providing flexibility in exploring participants' views and experiences
related to educational innovation. Observation in the classroom allows researchers to see firsthand
how digital technology is used, as well as its impact on interactions between teachers and students.
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Data analysis was carried out using thematic analysis methods, starting from the interview
transcription process, data coding, to the identification of the main themes that emerged.
Triangulation methods are applied to ensure the validity and reliability of the data, by comparing the
results of various data collection techniques. In addition, the researcher also conducted member
checking with participants to ensure the accuracy of data interpretation. The ethical aspect is well
maintained, where all participants are provided with complete information about the objectives of
the study, and their consent is obtained prior to data collection. The identities of the participants were
also kept secret, and the results of the study were presented anonymously to protect their privacy
(Sugiyono, 2019).

3. RESULTS AND DISCUSSION

Result

This study reveals that innovations in elementary school teacher education based on digital
technology have a significant positive impact on the quality of learning in the classroom. The results
of the analysis obtained through interview, observation, and documentation methods show several
key findings related to the implementation of this innovation. First, the integration of digital
technology in education has helped teachers develop a more interactive and interesting learning
approach, so as to increase student learning motivation. Teachers involved in the study reported that
the use of digital devices, such as learning apps, interactive presentation tools, and online platforms,
made it easier for them to convey complex material in a way that was easier for students to understand
(Glassford, 2020).

However, this study also found several challenges faced by teachers in implementing these
innovations. Key challenges include limited access to adequate technology infrastructure, varying
digital skills among teachers, and a lack of in-depth training on how to best use technology in
teaching. In addition, there are challenges in terms of students' adaptation to the use of technology,
especially in regions with limited internet access or with less supportive socioeconomic backgrounds.
However, the positive impact felt by teachers and students is clear, with increased student
participation, ease of managing classes, and teachers' ability to personalize learning materials
according to individual student needs. Thus, this study highlights the importance of continuous
support in terms of training and infrastructure to ensure the sustainability and effectiveness of
technological innovations in teacher education (Batanero et al., n.d.).

Application of Digital Technology in Learning

Teachers in the schools studied have utilized various digital technologies to enrich and
support the teaching and learning process in innovative ways. They use learning software specifically
designed to provide interactive and engaging teaching materials, an e-learning platform that allows
access to educational resources online, as well as interactive apps that encourage student engagement
in learning. For example, game-based learning apps have proven to be effective in increasing student
motivation and participation, especially in subjects that are often considered challenging such as
math and science. By presenting material in the form of educational games, students can learn while
playing, which not only makes the learning process more enjoyable but also improves their
understanding of complex concepts(Najibullah et al., 2022).

In addition, teachers also develop digital teaching materials that students can access
independently. The material includes modules, learning videos, and quizzes designed to allow
students to learn at their own pace and repeat the material as needed. This approach allows for more
personalized and flexible learning, giving students the opportunity to explore topics that interest them
and deepen their understanding without the limitations of time or place. With the integration of this
technology, teachers not only improve the quality of the materials taught but also create a learning
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environment that is more adaptive and responsive to the individual needs of students, which can
ultimately improve learning outcomes and student satisfaction in their educational process (Jannah
etal., 2020).

Teacher Competency Improvement

The results of the study show that the application of digital technology in learning not only
contributes to improving the quality of teaching, but also significantly encourages the development
of teacher competence. Many teachers report that they have actively participated in various
professional trainings designed to master digital technologies relevant to their curriculum. The
training covers a wide range of important aspects, from the use of advanced learning software,
efficient digital classroom management, to the development of innovative technology-based teaching
strategies (Indriani et al., 2021).

In this training, teachers are introduced to tools and applications that can be used to design
more interactive and engaging teaching materials, as well as techniques for managing classes
digitally more effectively. They learn how to utilize technology to create a more adaptive and
personalized learning experience, as well as how to seamlessly integrate technology in various
learning activities. In addition, this training also helps teachers in understanding how to analyze
learning data to adjust teaching methods and improve student learning outcomes (Suharyatia et al.,
2019).

As a result of this training, many teachers reported increased confidence in integrating
technology into their learning process. They feel more prepared and competent in using various
digital tools to enrich teaching and support students. In addition, teachers also develop more creative
and effective teaching methods, which not only make learning more engaging for students but also
increase efficiency in achieving curriculum goals. Thus, digital technology not only improves the
quality of teaching but also empowers teachers to be more innovative and adaptive in meeting the
needs of education in the digital era (Adiyono et al., 2024).

Challenges in Innovation Implementation

While there are many benefits resulting from the application of digital technology in
learning, the study also identifies some significant challenges faced by teachers in implementing
these innovations. One of the main challenges is the limited technological infrastructure in schools.
Many schools face issues such as unstable internet connections, which can hinder the accessibility
and efficiency of using technology in the learning process. In addition, the lack of adequate digital
devices, such as sufficient computers or tablets, is also a significant obstacle, resulting in a limited
number of students who can use technology simultaneously and reducing the effectiveness of
technology-based educational applications .

In addition to infrastructure issues, some teachers also reported difficulties in adapting to the
rapid changes in technology. The pace of innovation in digital technology requires constant updates
in teachers' knowledge and skills, and some of them find it difficult to keep up with these
developments. The need for better technical support is urgent, because without adequate technical
assistance, teachers may experience frustration or difficulty in solving technological problems that
arise during the learning process.

Furthermore, the difference in digital literacy levels between teachers and students is also an
obstacle. Some students need additional time to adapt to technology-based learning, especially if they
have no prior experience with digital tools or e-learning platforms. These differences can lead to
unevenness in the understanding and use of technology, which in turn affects the effectiveness of
technology-based learning. Therefore, it is important for teachers to identify the individual needs of
students and provide appropriate support to ensure that all students can utilize technology effectively.
Addressing these challenges requires a comprehensive strategy, including investments in
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infrastructure, ongoing training for teachers, and the development of digital literacy programs that
support students in adapting to the digital learning environment.

Impact on Students

From the student side, digital technology-based innovations show a very positive impact in
increasing their engagement and motivation in learning. The use of digital devices in learning tends
to make students more enthusiastic and active, especially when teaching materials are presented
through interactive and interesting media. For example, an educational app that integrates elements
of games or interactive videos can capture students' attention in ways that are impossible to achieve
with traditional methods. Teaching materials presented in multimedia format allow students to learn
in a more dynamic and fun way, which in turn can increase their interest and motivation to learn. The
study also shows that students who engage in classes that utilize digital technology have a better
understanding of the material being taught. This is because technology allows students to access the
material repeatedly and learn concepts at their own pace, providing an opportunity to delve into
topics they find difficult or interesting. Technology-based learning also facilitates adaptation to
individual learning styles, by providing a variety of formats and resources that can be tailored to the
needs of each student (Arif Wicagsono et al., 2023).

However, the study also identified gaps in access to technology at home, which could affect
equal learning opportunities for all students. Not all students have equal access to digital devices or
an adequate internet connection in their homes. These gaps can create disparities in learning
opportunities outside of school hours and affect students' ability to complete assignments or
participate in online learning activities. Therefore, it is important to consider strategies that can
address these inequalities, such as providing devices and internet access for students in need, as well
as ensuring that all students have an equal opportunity to take advantage of the benefits of
technology-based learning. Addressing these issues will help create a more inclusive and equitable
learning environment, and ensure that technological innovations can provide equitable benefits for
all students.

Discussion

The findings of this study underline that innovations in primary school teacher education
based on digital technology have extraordinary potential to improve the quality of learning in a
significant way. Digital technology not only provides new tools and methods, but also introduces a
more dynamic and adaptive approach to learning. By utilizing technology, education can be tailored
to the needs and learning styles of each student, thereby creating a more personalized and relevant
learning experience. For example, interactive learning apps allow students to participate in activities
that combine elements of play with learning, making the learning process more fun and motivating.
E-learning platforms, on the other hand, provide access to a wide range of educational materials that
can be accessed anytime and anywhere, allowing students to learn independently and at their own
pace. This approach not only helps to improve students' understanding of the teaching material, but
also builds their cognitive and metacognitive skills through more engaging and reflective learning
experiences (Usman & Fadhilah, 2021).

Digital technology also allows for the implementation of more flexible and responsive
teaching methods. For example, teachers can use digital tools to assess student understanding in real-
time and adjust their teaching approach based on that data. This helps to create a more adaptive
learning environment, where the individual needs of students can be better accommodated. In
addition, technology allows for more effective collaboration between students and teachers, as well
as between students themselves, through online discussion forums, digital-based collaborative
projects, and rapid feedback. These benefits can only be maximized if technology is effectively
integrated into curricula and teaching practices. This requires careful planning, adequate training for
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teachers, and ongoing support to ensure that technology is used optimally to support learning
objectives. With the right approach, digital technology not only enriches students' learning
experience, but also contributes to the achievement of better learning outcomes, preparing students
for future academic and professional challenges (Azwar Lubis et al., 2022).
However, the effectiveness of these innovations depends heavily on several key factors.
First, improving teachers' digital competencies through continuous training is essential to ensure that
they can effectively integrate technology into their teaching. Training that includes the use of digital
tools, technology-based classroom management, and innovative teaching strategies can help teachers
feel more confident and skilled in utilizing technology to support the learning process. Second,
infrastructure support and equitable access to technology are crucial aspects in the successful
implementation of this innovation. Schools need to be equipped with adequate technological
infrastructure, such as stable internet connections and sufficient digital devices, to support the use of
technology in learning. In addition, the technology access gap at home must be addressed so that all
students have an equal opportunity to utilize technology in their learning.
Overall, digital technology-based innovations showed positive results, especially in terms of

increasing student motivation and enriching the learning experience. However, the successful
implementation of this technology requires a comprehensive strategy to address various existing
challenges, including infrastructure limitations, training needs, and access gaps. In a broader context,
the results of this study can be the basis for the development of education policies that better support
the use of digital technology in basic education. Governments, educational institutions, and other
stakeholders need to work together to ensure that the necessary resources and support are available
to teachers. Additionally, policies should be designed to ensure that all students have equal access to
technology and the benefits of these innovations. Collaboration between various parties will be
crucial to create an inclusive and adaptive learning environment, as well as maximize the benefits of
digital technology in primary education.

4. CONCLUSION

This study shows that innovations in elementary school teacher education based on digital
technology can have a significant positive impact on the quality of learning. Teachers who utilize
digital technology in the learning process have succeeded in creating a learning environment that is
more interactive, creative, and in accordance with the needs of students in the digital era. Improving
teachers' digital competencies through training and professional development is an important factor
in the successful implementation of this innovation. However, the study also identifies several
challenges that need to be addressed, such as limited technological infrastructure, the need for
adequate technical support, and gaps in access to technology among students. Therefore, efforts to
strengthen educational infrastructure and provide continuous training for teachers are essential.
Overall, digital technology-based innovations have great potential to improve the quality of
education in primary schools, but their success depends heavily on the readiness and support of all
stakeholders, including the government, schools, and communities. With a comprehensive and
collaborative approach, this innovation can be a step forward in creating better and relevant education
in the digital era.
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