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Abstract i
This community service activity aims to enhance the quality and accessibility of learning :
materials in automotive engineering through digitalizing teaching materials based on Quick | 3::;1;’9?‘;*9"/?0 Ve
Response (QR) codes. The training covered introducing digitalization concepts, QR code i Revised: 27/01 /25
creation, and their implementation in teaching materials through lectures, demonstrations, Accepted: 12/03/25
practice, and evaluation. The results of this activity indicate an increased understanding
among participants regarding digital technology and its benefits in the learning process.

Teacher's competence in developing technology-based teaching modules, including

integrating QR codes and the potential of TTS Al-based videos, has significantly improved.

The teachers demonstrated high enthusiasm for implementing the learned materials.
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Peningkatan kompetensi guru teknik otomotif: Inovasi
pembelajaran melalui kode QR

Abstrak

Pengabdian masyarakat ini bertujuan meningkatkan kualitas dan aksesibilitas materi ajar teknik
otomotif melalui digitalisasi berbasis kode Quick Response (QR). Pelatihan ini meliputi pengenalan
digitalisasi, pembuatan kode QR, dan implementasinya dalam materi ajar melalui ceramah,
demonstrasi, praktik, dan evaluasi. Hasil kegiatan menunjukkan peningkatan pemahaman peserta
tentang teknologi digital dan manfaatnya dalam pembelajaran. Kompetensi guru dalam
mengembangkan modul ajar berbasis teknologi, termasuk integrasi kode QR dan potensi video
berbasis TTS Al, meningkat signifikan. Para guru menunjukkan antusiasme tinggi untuk
mengimplementasikan materi yang dipelajari.

Kata Kunci: Pelatihan; Digitalisasi; Kode QR; Kompetensi guru; Inovasi pembelajaran

1. Introduction

Established in 1985, SMK Negeri 1 Koto Baru significantly contributes skilled
automotive technicians to the Dharmasraya and Sawahlunto Sijunjung regions.
However, the institution faces challenges in optimizing infrastructure and pedagogical
innovation. Outdated facilities and the underutilization of simulators, resulting from a
lack of integrated practical and theoretical learning in instructional materials, hinder
effective education and complicate students' ability to connect theory with real-world
applications.
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Current pedagogical practices are predominantly conventional and teacher-centered
(Wirawan et al.,, 2017). Integrating digital technologies is difficult due to limited
professional development for educators, especially senior faculty who often rely on
traditional communication like WhatsApp. This is further complicated by the scarcity of
blended learning modules aligned with the national Independent Curriculum
(Kurikulum Merdeka) (Herayani et al., 2017). While SMK Negeri 1 Koto Baru has
considerable potential, its progress is constrained by insufficient modern educational
media and the suboptimal use of existing simulation tools. Automotive instructors have
expressed concerns about the lack of blended learning modules, unidirectional
classroom interaction, and reliance on WhatsApp for instruction, highlighting an urgent
need for pedagogical transformation. Low participation in technology training and a
lack of teacher confidence in using digital tools exacerbate these issues.

The Independent Curriculum empowers educators to develop engaging and accessible
blended learning environments (Hidayat et al., 2024; Purnomo et al., 2024). It mandates
active learning, both online and offline, incorporating digital assessments that evaluate
affective and psychomotor domains (Yahya et al.,, 2020). This ultimately enhances
student learning preferences, creativity, and engagement (Wulandari et al., 2023).
Automotive engineering education inherently requires integrating cognitive and
psychomotor abilities (Situmorang, 2021; Sulastri et al., 2023).

In the context of the Independent Curriculum, teachers are ideally positioned as role
models, facilitators, and mentors (Milana et al., 2023). However, students at SMK Negeri
1 Koto Baru have limited access to supplementary learning resources (Purwanto, 2020),
and potentially beneficial technologies like QR codes for additional materials (Ayu etal.,
2016) are largely untapped. Effective technology integration is crucial for creating
engaging and industry-relevant learning experiences (Saripudin & Robbani, 2024),
underscoring the necessity for innovative interventions to improve educational quality
and graduate outcomes (Kibar & Ayas, 2010).

Developing effective blended learning resources demands teacher creativity and
technological proficiency (Milana et al., 2023). Observations and discussions with the
Teacher Working Group (MGMP) and the school principal have identified key
challenges in implementing the Independent Curriculum, particularly within phases E
and F (Hidayat et al., 2023), specifically concerning the creation of interactive online
learning modules. Educators, especially senior staff, report difficulties in developing
instructional materials that effectively integrate information and communication
technologies, a challenge amplified in the post-pandemic educational landscape
(Rahman, 2021).

To address these challenges, this study proposes training and ongoing mentorship in
creating QR code-based digital learning materials. QR codes are selected for their
accessibility, interactive potential, and support for autonomous learning (LP2M UNP,
2016). The proposed intervention includes workshops on developing blended learning
modules incorporating QR codes and AI text-to-speech (TTS) video resources,
complemented by sustained mentoring support. Existing research supports the positive
impact of digital technologies in vocational education, with QR codes enhancing student
engagement and motivation. Blended learning methodologies, especially with
technologies fostering independent study, have been shown to improve educational
quality. Mentorship in developing blended learning materials has also been linked to
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increased teacher creativity (Hidayat et al., 2023), and integrating QR codes promises a
more cohesive alignment of practical and theoretical instruction.

The overarching aim of this training and mentoring initiative for developing QR code-
based online modules and AI TTS videos is to equip teachers with enhanced
technological and informational literacy, enabling them to design innovative
instructional modules and anticipate effective pedagogical strategies (Nam et al., 2025).
A deeper understanding of blended learning principles is anticipated to encourage
broader technology integration. Crucially, ongoing mentoring support, including
potential follow-up training (Muslim et al.,, 2024), is essential for successful and
sustainable implementation.

2. Method

This study, conducted between August and September 2024, employed a blended
learning approach, combining online sessions via Zoom with in-person workshops at
SMKN 1 Koto Baru, Dharmasraya Regency. The Teacher Working Group (MGMP) and
the school provided essential resources, including equipment, suitable meeting rooms,
and a computer laboratory with supporting infrastructure.

The instructional methods comprised three key components: (1) online lectures to
introduce the principles of the independent curriculum (Marley et al., 2024); (2) face-to-
face guided demonstrations, enabling participants to practice material creation under
direct supervision (Harmédvaara & Schiimchen-schram, 2025); and (3) practical exercises
to evaluate participants’” comprehension and their ability to develop teaching modules
tailored to their specific needs (Bhide et al., 2023).

The program's evaluation involved a two-stage process. A pre-test, utilizing a
questionnaire, assessed teachers' baseline knowledge of QR code-integrated and TTS Al
narrative video-based learning and their initial skills in developing online modules
(Wagino et al., 2024). Subsequently, a post-test was administered to gather observational
data on the enhancement of teachers' competencies following the training.

3. Results and Discussion

3.1. Initial assessment via pre-test

The pre-test results, collected through a Google Form survey of 15 participants, indicated
that the members of the Subject Teacher Forum (MGMP) generally lacked in-depth
understanding regarding the digital transformation of learning material development,
particularly concerning supporting applications. The survey inquired about using
several applications, including Canva, TTS Maker (text-to-speech conversion), Gom Mix
Max (video editing), Y2meta.app (YouTube downloader), Chat GPT, and applications
for converting links or text into QR codes.

As shown in Table 1, the knowledge and understanding of the 15 respondents were
generally low. The most familiar application was Chat GPT, with a usage percentage of
57.33%, likely due to its current high popularity. Canva followed this at 47.33%,
potentially attributed to the premium belajar.id account facility provided by the
Ministry of Education and Culture (Kemendikbud). The usage of other applications such
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as Gom Mix Max, TTS Maker, Y2Mate App, and QR codes showed low comprehension
percentages. This finding aligns with the research of Lohr et al. (2024), which emphasizes
the importance of teachers’ technological pedagogical content knowledge (TPACK) for
various forms of active student learning, while the availability of digital technology
equipment in schools has a smaller impact. Furthermore, school support positively
correlates with the success of digital teaching and learning (Livas et al., 2019; Sun & Gao,
2019). Their research also highlighted that the success of Bring-Your-Own-Device
(BYOD) implementation depends on device ownership, whether by teachers or students.
The low pre-test scores (Table 1) indicated a need for comprehensive training, leading
to the development of the following activity modules (Table 2).

Table 1. Pre-test results

No Understanding of digitalization applications Mean (%)
1 Canva 47.33
2 Gom Mix Max 36.33
3  TTS Maker 34.67
4 Y2 Mate App 31.67
5 Chat GPT 57.33
6 QR Code 34.00

Table 2. Training activity module outline
Module Program

Module1 = Introduction to the Independent Curriculum and the concept of digitalizing
learning materials

= Understanding the philosophy and objectives of the Independent Curriculum

= Why digitalizing learning materials is important in the context of the
Independent Curriculum

= Benefits of using QR Codes in automotive engineering learning
Module2 = Creating interactive digital learning materials with QR Codes

= Introduction to various platforms or applications for creating digital learning
materials

= Practical exercise in creating simple digital learning materials (Canva)

Module 3 = Implementation of digital learning materials in automotive engineering
learning

= Innovative learning strategies with QR Code-based learning materials
* Integrating digital learning materials into lesson plans (RPP)
= Creating QR Codes for teaching modules
Module4 = Developing the automotive engineering MGMP as a learning community
= Forming working groups to develop digital learning materials
* Sharing knowledge and experiences among teachers
= Developing a follow-up plan for continuous development

3.2. Education on the Independent Curriculum and digitalization of learning
materials

This educational activity on the Independent Curriculum and the digitalization of
learning materials involved several expert instructors in media and web usage from the
electronics department, aiming to maximize the effectiveness of material delivery (Saa,
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2024). Additionally, this activity was supported by the PAUPT implementation team,
which possesses good capacity and competence.

As illustrated in Figure 1, the education on the Independent Curriculum and
digitalization of learning materials was conducted online via Zoom over two 8-hour
sessions to ensure broad and flexible accessibility. Throughout the activity, participants
received intensive guidance from instructors with in-depth expertise in video editing
and the development of digital teaching materials aligned with the needs of the
Independent Curriculum. The material presented covered the fundamental principles of
the Independent Curriculum, strategies for integrating digital technology in learning,
the utilization of various platforms and applications for creating interactive learning
materials, and basic video editing techniques to produce engaging and easily
understandable learning materials for students. Interactive discussions and Q&A
sessions were also integral parts of this activity, allowing participants to share
experiences and address challenges they might face in the implementation of the
Independent Curriculum and the digitalization of learning materials.
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Figure 1. Education on the Independent Curriculum and digitalization of learning
materials

3.3. Mentoring on the development of digital learning materials

The mentoring activity on developing digital learning materials was a follow-up stage
focused on strengthening the participants' practical abilities in applying the knowledge
gained in the previous education sessions. The P3UPT team actively provided technical
guidance and individual consultation to participants in developing specific digital
learning materials tailored to the subjects and needs of students at SMK Negeri 1 Koto
Baru (Figure 2).

Figure 2. Mentoring process on digital learning materials development

The results of this mentoring activity demonstrated a significant improvement in
participants' abilities related to using various applications and web platforms for digital
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learning material development. Participants were able to produce prototypes of digital
teaching modules integrated with interactive features, including the use of QR codes to
access additional learning resources and text-to-speech (TTS) Al-based learning videos.
This improvement was reflected in the quality of the learning materials produced, which
showed a better understanding of the principles of digital learning design and technical
skills in operating relevant software and platforms. Furthermore, this mentoring session
also fostered collaboration among participants in sharing ideas and best practices in
digital learning material development, creating a sustainable learning community.

3.4. Simulation of digital learning material development

This activity created a simulator unit for motorcycles' Electronic Fuel Injection (EFI)
system (Rahayu et al., 2024). The development process involved a combination of
various digital tools, including video editing software, Canva for graphic design, text-
to-speech (TTS) makers (Gom Mix Max and TTS Marker), a video downloader
application (Y2Mate App), and a QR code generator. The simulation stage began with
creating a YouTube video thumbnail using Canva, as illustrated in Figure 3.

The activity continued with the conversion of textual material into audio format (.mp3)
and various other media digitalization activities. All resulting media were then edited
using Gom Mix Max video editing software, resulting in a final video product. This
video was uploaded to the YouTube platform to obtain a website link, which was
subsequently converted into a QR code.
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After all supporting components for creating digital teaching materials were complete,
the next step was integrating or collaborating media according to needs (Huang &
Macgilchrist, 2024). A single QR code can contain various media types, such as videos,
audio, and documents (files). The media uploading process was adjusted based on its
characteristics; for example, videos and audio were uploaded to YouTube due to ease of
access and their free nature. Documents, images, and other formats were uploaded to
Google Drive, and then the links from these files were copied and converted into QR
codes using a QR code generator application.

Figure 4 illustrates the transformation of the conventional simulator. Each component
or part of the simulator requiring additional information underwent a series of
adjustments, including the addition of video, audio, and other media requirements. This
stage's outcome was acquiring QR codes that would then be affixed to the motorcycle
EFI system simulator. Research by Masih (2022) indicates that the utilization of QR codes
significantly enhances student response and overall learning efficiency, particularly in
improving the quality of learning implementation.
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Figure 4. End-to-end simulation scheme

Figure 5. Development of a conventional simulator into a simulator equipped with a
QR Code

Furthermore, Figure 5 shows the result of the simulator development, from a
conventional model to a simulator equipped with a QR code. All outputs of the
community service mentoring activities, in the form of videos, audio, images, and
documents, were integrated into links. Thus, users can interact with the simulator more
informatively by scanning the QR code using a smartphone, making access to additional
information related to the simulator components easier (Firmansyah, 2019).

4, Conclusion

A community service initiative at SMKN 1 Koto Baru highlighted significant challenges
for teachers in adopting blended learning within the Independent Curriculum,
particularly in utilizing digital tools like Canva, Gom Mix Max, TTS Maker, and QR
codes. Initial comprehension of these technologies was generally under 50%, with
ChatGPT showing a slightly higher understanding at 57.33%. A training intervention
involving lectures, demonstrations, practical exercises, and evaluations successfully
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improved teachers' abilities to create technology-integrated learning modules and
fostered an appreciation for innovative practices like QR code integration and TTS AI-
generated video to connect theory and practice.

To optimize technology integration, ongoing support is essential. We recommend
regular professional development focused on digital tools such as Canva, Gom Mix Max,
and TTS Maker. The school should also explicitly integrate technology into its
curriculum and strengthen its infrastructure, including hardware and internet
connectivity. Furthermore, collaborative partnerships with external organizations like
training providers or technology firms are crucial for sustained mentorship. Future
technology-enhanced pedagogical strategies should prioritize interactivity to enhance
student engagement. Finally, continuous evaluation and monitoring are necessary to
ensure the effective application of technology in fully supporting the Independent
Curriculum.
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