PROCEEDING .
. #3 -

/ ISSN 2443-1753

The 13" International Conference on Educational
Research and Innovation

“Navigating the Human-Al Collaboration in Education:
Challenges and Opportunities"

Universitas Negeri Yogyakarta
15-16 October 2025

A N




“Navigating the Human-Al
Collaboration in Education:
Challenges and Opportunities"

PROCEEDING
/m-wss

Reviewers

Prof. Dr. Endang Rini Sukamti, M.S.

Prof. Dr. Sudji Munadi, M.Si.

Prof. Dr. Ariswan, M.Si.

Prof. Dr. Eng. Ir. Didik Nurhadiyanto, M.T., IPU, ASEAN Eng.
Prof. Erna Andriyanti, M.Hum., Ph.D.

Prof. Dr. Tony Wijaya, M.M.

Achmad Arifin, Ph.D.

dr. Kartika Ratna Pertiwi, M.Biomed.Sc., Ph.D.

Dr. Rhoma Ddwi Aria Yuliantri, M.Pd.

Editors/Layouters

Surono, M.Pd.

Dr.Phil. Ir. Mashoedah, M.T.

Dr. Ir. Bayu Rahmat Setiadi, M.Pd.
Nita Maghfiratul Jannah, M.Pd.

Yogyakarta
@October20%5




The 13™ International Conference on Educational Research and Innovation

WELCOME MESSAGE FROM THE ORGANIZING COMMITTEE

Assal amuodal ai kum warrahmatul ah wabarakat uh

| would first like to express my gratitude for the blessings and guidance that have brought us
together for this conference.

It is my pleasure to welcome you to thé"18ternational Conference on Educational Research

and Innovation (ICERI) at Universitas Negeri Yogyakafthi s year 6 s t heme i ¢
HumanrAl Col |l aboration in Education: Chall enges
Artificial Intelligence in education.

We would like to welcome and recognize our esteemed keynote and invited speakers: Dr.
Fauzan Adziman, M.Eng., Director General of Research and Developtmerinistry of

Higher Education, SciencandTechnology Indonesia Prof. Oh Jin Park, Ph.D., CEO,
3PLINK, Korea; Prof. Nur Hidayanto Pancoro Setyo Putro, Ph.D.,-Reetor for Academic
Affairs, Universitas Negeri Yogyakarta, Indonesiassoc. Prof. Chailerd Pichitpornchai,
Ph.D., Directorof International Institute for Learning, Mahidol Universityhdiland; and
Assoc. Prof. KuaiTing Lai, AloT Laboratorium, National Taipei Universié;mdTechnology

Thank you to all ouspeakers for sharing your valuable time and wisdom at this conference.

This conference is a forum for participants to share and discuss the latest advancements and
issues in Education. We have received more than 1000 abstracts. We hope you find the keynote
presentations, plenary panels, and paper presentations interestinguaridating. We
encourage you to participate in the discussion, take advaofatfee many benefits the
Conference offers, and connect with new friends.

We are very honored to welcome you to Yogyakarta. The city is the capital and administrative
center of the Special Region of Yogyakarta, Indonesia. Yogyakarta is a large urban area that
preserves Javanese cultur e pala,severa uhiversitiesns . |
and the famous World Heritage Site of Borobudur. | hope you have a memorable experience
exploring the city, the palace, and this World Heritage Site.

Thank you to all Committee members for making this conference possible. | warmly welcome
you to Yogyakarta, and wish you an inspiring conference experience.

Was sal amubdal ai kum warrahmatul ah wabarakatuh

Prof. Dr. Yudik Prasetyo, S.Or., M.Kes.
Director of the Directorate for Research and Community Service
Universitas Negeri Yogyakarta
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RECTORO6 SPEECH

Assal aamubdal ai kum Warahmatull aahi Wabarakaat
| gratefully welcome all participants to the 2025 International Conference on Educational
Research and Innovation (ICERI). This conference is a crucial opportunity for the academic
community, education practitioners, and policymakers from various coutdraiscuss and
collaborate in responding to global dynamics in education, particularly in the era of
collaboration between humans and artificial intelligence.

The development of digital technology, particularly artificial intelligence, has brought about
major changes in the way we learn, teach, and conduct research. However, this progress also
demands that we ensure that technology remains aligned with hunaani@ues, ethics, and

social justice. This is where human Al collaboration becomes crucial, not to replace humans,
but to strengthen their capacity to create more adaptive, inclusive, and meaningful learning.
Universitas Negeri Yogyakarta is strongly committed to being an active part of this
transformation. Through strategic policies in developing a smart campus, improving digital
literacy among its academic community, and strengthening interdisciplinaryateseahe

field of artificial intelligence in education, UNY continues to encourage innovation oriented
towards human welbeing and the sustainability of education. We believe that research and
learning that utilize technology wisely will expand accesgrove quality, and foster national
competitiveness on the global stage.

ICERI 2025 is a concrete manifestation of this collaborative spirit. Through this forum, we
hope to forge a crogsational knowledge network capable of generating strategic ideas for the
future of ethical and equitable Alased education. May the discussialuring this conference

inspire and provide new direction for the development of more humane educational policies,
research, and practices.

Finally, | would like to express my appreciation to all the committee members, speakers, and
participants for their dedication and participation. Let us continue to move together toward a
future of intelligent, ethical, and humanityiented education.

Have a great conference.

2 3abktrFYdzQFEFATdzY 21N KYFGdzE € FF KA 2F0FNF I

Prof. Dr. Sumaryanto, M.Kes., AIFO
Rector of Universitas Negeri Yogyakarta
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Development of a 4PBased Governance Model for Student
Organizations to Enhance Organizational Performance at
Yogyakarta State University
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Eko Priant@, Hamdhan Djainudit, Heru Sukoc®, Dzul Fadli Rahmaf, Zaenal Mustofd
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Abstract. This study aims to develop an effective governance model for student organizations (Ormawa and UKM) at
Yogyakarta State University through a 4P approach consisting of Planning, Procedures, Partnerships, and Performance
Feedback. The research employedsaaech and development (R&D) method using a qualitative case study design. Data were
collected from 23 student organizations through surveys, interviews, document analysis, and observation. The findings indicat
that the existing governance coidlit is categorized as good, with an average score of 4.20; however, a performance gap
remains compared to the targeted score of 4.60 within one year. The strongest governance dimensions were legality,
organizational structure, compliance with universitgulations, and financial transparency, while the weakest aspects
involved alumni and advisor engagement, member satisfaction, performance indicators, and knowledge management. Based
on these findings, a 4Pased governance model was formulated to strengbeninistrative foundations while enhancing
strategic organizational capacity. The model promotes a continuous improvement cycle through structured planning,
standardized procedures, collaborative partnerships, and systematic performance feedback.

Keywords: student organization governance; 4P model; organizational performance; higher education

INTRODUCTION

Student organizations play a strategic role in higher education by fostering leadership, character development, and
social competence among students. Through participation in Ormawa and Unit Kegiatan Mahasiswa (UKM),
students acquire nefiormal learning egeriences that complement academic instruction and contribute to holistic
competence development (Moroz, 2023). Wel/erned student organizations provide structured environments

that enhance managerial skills, teamwork, and social responsibility. Cemtlgqueffective governance
constitutes a fundamental prerequisite for the sustainability and performance of student organizations (Clark et
al., 2023).

At Yogyakarta State University (UNY), the rapid growth in the number and diversity of student organizations has
increased the complexity of governance arrangements. Variations in organizational capacity, documentation
quality, and leadership regeneratioavh resulted in inconsistent organizational performance across units.
Rahmawati and Inayati (2024) emphasize that without clear governance standards and systematic guidance,
student organizations are vulnerable to capacity gaps and inefficiencies. Takeeges highlight the need for

an adaptive and institutionally aligned governance model.

Another critical issue concerns human resource management and knowledge continuity within student
organizations. High turnover rates among student leaders often lead to the loss of institutional memory and weaken
organizational learning processes (Lasen&uking, 2024). In addition, limited involvement of advisors and
alumni constrains mentoring and leteym organizational development. Elken (2024) underscores that
collaborative governance involving multiple stakeholders is essential for strengtherangatignal legitimacy

and effectiveness in higher education contexts.

Performance evaluation also remains a persistent challenge. Many student organizations lack standardized key
performance indicators (KPIs), resulting in subjective assessments and limited eidsedeimprovement.
Kravchyk and Ostapchuk (2023) argue thigtanizations require measurable indicators to support accountability

and strategic planning. In response to these challenges, this study adopts a research and development approach to
design a governance model tailored to the institutional context of UM¥.proposed 4P model integrates
planning, procedural standardization, partnerships, and performance feedback to enhance governance quality and
organizational performance in a sustainable manner.

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”
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RESEARCH METHOD

This study employed a qualitative research and development (R&D) approach to formulate and validate a
governance model for student organizations at UNY. A case study design was used to capture the complexity of
governance practices across different orgational types. The research was conducted in four stages: preliminary
analysis, model development, model implementation, and evaluation.

Data collection involved surveys administered to 23 student organizationsgstsectired interviews with
organization leaders, advisors, and university administrators, document analysis of organizational reports and
regulations, and field observationshél survey instrument assessed governance dimensions including legality,
organizational structure, compliance, financial transparency, knowledge management, stakeholder engagement,
and member satisfaction. Qualitative data were analyzed using descriptivearatic analysis techniques, while
triangulation was applied to ensure validity and reliability.

The feasibility and effectiveness of the developed model were evaluated through expert review, focus group
discussions, and feedback from organization representatives. The evaluation focused on practicality, relevance,
clarity of procedures, and potentfal sustainable implementation within the university.

RESULTS

The evaluation involved 23 student organizations at Yogyakarta State University, representing wgvetsity
student executive bodies, faculgvel organizations, student associations, and student activity units. The results
show that the overall govesince performance achieved an average score of 4.20, categorized as good. However,
organizations collectively set a target score of 4.60 within one year, indicating a clear performance improvement
gap of 0.40 points.

Table 1.Average Governance Performance and Target

Indicator Mean Score
Current governance performan 4.20
Target (12 months) 4.60
Performance gap 0.40

This gap reflects organizational awareness of governance weaknesses and a collective commitment to

improvement, particularly in strategic and developmental dimensions rather than administrative compliance alone.

Analysis of individual organization scores reveals a relatively homogeneous distribution, with current scores

ranging from 4.05 to 4.45. Reseatotiented organizations such as UKM Penelitian (LKIM) and UKM Bahasa

& Debat achieved the highest scores, wisiéseral interedbased UKMs showed lower averages. The most

organizations cluster around the 4.450 range, suggesting stable but not yet optimal governance performance.
Table 2 Average Scores of LoweBerforming Dimensions

Dimension Description Mean Score
F3 Alumni & advisor involvemeni 3.88
G3 Member/partner satisfaction 3.94
B2 KPI and success indicators  4.18
E3 Knowledge management 4.22

Among these, alumni and advisor involvement (F3) recorded the lowest mean score, indicating weak mentoring
structures and limited institutional memory transfer. This condition is exacerbated by annual leadership turnover
and the absence of standardizedwdenlge documentation systems.
In contrast, several administrative dimensions achieved consistently high scores, demonstrating strong formal
governance foundations.

Table 3 Average Scores of HigheBerforming Dimensions

Dimension Description Mean Score
Al Legal status & formal decree (SK) 4.62
A2 Organizational structure & job descriptic 4.66
A4 Compliance with university regulations 4.44
D4 Financial transparency 4.52

These results confirm that most student organizations at UNY havestafilished administrative compliance, particularly in formal
recognition, structural clarity, and financial accountability.
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Rektor
(Planning)

Direktur Kemahasiswaan dan Alumni
(Procedures)

Sekretaris Direktur KA
(Dukungan Procedures)

Pembina ORMAWA
(Partnerships)

Staff Ahli (sesuai bidang)
(Partnerships)

Organisasi Mahasiswa (ORMAWA & UKM)
(Performance Feedback)

Figure 1. Organizational Structure of Yogyakarta State University Based on the 4P Model

Organizational Structure (UNY Context with Integrated 4P Model)

1. Rector
A Provides strategic direction and overall governar
A Connected to Planning, ensuring institutional vi:s

2. Director of Student Affairs and Alumni
A Responsible for formulating student affairs proce
A Connected to Procedures, focusing on administrat.i
3. Secretary of the Director
A Ensures coordination and smooth flow of document s
mechanisms.
A Functions as a supporting unit for Procedures.
4. Expert Staff (based on specific fields such as academic reasoning, arts, etc.) and Student Organization

Advisors

A Provide consultation, facilitate interest negot

organizations.

A Connected to Partnerships, emphasizing collabor at
5. Student Organizations (ORMAWA & UKM)

A I mplement organizational activities, collect perf

A Connected to Performance Feedback, supporting per

DISCUSSION

The results demonstrate that strong administrative governance alone is insufficient to ensure sustainable
organizational performance. Strategic dimensions such as stakeholder engagement, learning processes, and
performance measurement play a critical iolerganizational development (Afielrahman et al., 2025). The 4P
model addresses these gaps by integrating administrative rigor with strategic collaboration and feedback
mechanisms.

The Planning and Procedures components reinforce consistency and accountability, aligning with good
governance principles outlined by Clark et al. (2023). Meanwhile, Partnerships enhance organizational learning
through mentoring and external engagemengd®cated by Elken (2024). Performance Feedback supports a
culture of evaluation and continuous improvement, enabling organizations to adapt and innovate.

Overall, the 4P model provides a holistic framework that transforms governance from a compliance
oriented practice into a dynamic system for organizational learning and performance enhancement. Its alignment
with institutional governance structures at URiYther strengthens its applicability and sustainability.

CONCLUSION

This study concludes that the governance of student organizations at Yogyakarta State University is generally
well-established in administrative terms but requires strategic enhancement to achieve higher performance and
sustainability. The developed 4P gomance model effectively addresses identified gaps by integrating planning,

procedures, partnerships, and performance feedback into a coherent framework. The model promotes

S
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professionalism, accountability, and continuous improvement in student organization governance. It is
recommended that the 4P model be implemented gradually and consistently across student organizations and
considered as a reference for governance devealnpim other higher education institutions.
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Abstract. The escalating environmental issue of livestock waste necessitates effective management strategies. In
Krapyak IX Village, Margoagung, the primary constraints are a lack of knowledge, awareness, and facilities, posing
a significant risk of pollubn. As a solution, a community service program was implemented to provide mentoring and
enhance the community's competency in managing livestock waste. The program is designed to yield simple odor
control technology, a proper barn drainage system, afild tkiprocess waste into organic fertilizer and alternative

feed. Program success will be measured through mandatory outputs, including an article in @n8BX&4 journal

and mass media publications.

Keyword: Management, Livestock Waste, Environmental Pollution

INTRODUCTION

Indonesia's livestock industry is experiencing rapid growth. According to the Ministry of Agriculture, the national
cattle population rose from 13.4 million in 2015 to 14.4 million in 2020, while the population of broiler chickens
increased from 2.3 billio to 2.8 billion over the same period. This expansion is driven by several factors: a
growing demand for animal protein due to population growth and shifting consumption patterns, the availability
of extensive and fertile land, abundant natural resouacessupportive government policies.

While this development boosts animal protein production, farmer incomes, and job creation, it also poses
significant environmental challenges. A major concern is livestock waste, which includes manure, urine, and
leftover feed. Poorly managed, this wasteds to water, soil, and air pollution, damaging aquatic and terrestrial
ecosystems and posing risks to human health. The scale of the issue is substantial, with the Ministry of
Environment and Forestry reporting approximately 140 million tons of livesteadte generated annually.
Furthermore, the Central Statistics Agency notes that the livestock sector is a significant contributor to Indonesia’s
greenhouse gas emissions.

Effective and efficient livestock waste management is therefore critical. Its primary goals are to mitigate
environmental pollution, protect public health by reducing disease risks, and promote the efficient use of
resources. Proper management systemslicactly address pollution of water, soil, and air, while also converting
waste into valuable resources. The principles for such a management system are outlined in Figure 1.
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Figure 1. Principles of effective and efficient livestock waste management

Krapyak Village is located in Margoagung, Seyegan District, Sleman Regency, Special Region of Yogyakarta,
covering an area of approximately 234.5 hectarhs.village borders Sidomulyo Village, Margoagung Village,

and Sidorejo VillageKrapyak Village has considerable potential in the livestock sector, particularly in cattle,
goats, and poultry farming. The availability of extensive land supports its use for livestock housing and grazing
areas. In addition, the village is supported bgcdte livestock & resources, such as rice straw, bran, and
concentrate, as well as sufficient water supply to meet livestock needs. Access to livestock markets around the
Sleman area is also relatively convenient.

However, the development of the livestock sector in Krapyak Village still faces several challenges.
Farmers generally experience limitations in business capital and lack adequate knowledge regarding effective and
efficient livestock business managemenirtkermore, inadequate infrastructure, including roads and bridges,
poses additional obstacles to the growth of livestock activities.

Another significant issue is related to livestock waste management in Krapyak 1X Village. Livestock
waste has not been properly managed, potentially causing environmental pollution. This condition is influenced
by the low level of knowledge and awarenassong farmers regarding livestock waste management, as well as
' imited resources and infrastructure. Therefore, t hi
knowledge and awareness of livestock waste management, assist farmers in managieffegtistdy and
efficiently, and ultimately reduce the environmental pollution caused by livestock waste. The target beneficiaries
of this program include livestock farmers in Krapyak 1X Village, particularly sraalll mediursscale livestock
enterprisesas well as local communities affected by environmental pollution resulting from livestock waste.

MATERIALS AND METHODS

This community service program applied a Technical Assistance method with a Training and Workshop
approach, aiming to enhance entrepreneusshiged livestock waste management in Kampung Emas Seyegan
Krapyak IX. The program began with a community sociéiliraphase to introduce the activities, explain the
objectives and benefits, and emphasize the importance of proper livestock waste management. This stage was
intended to raise awareness and encourage active participation among local farmers.

The training activities were conducted in two sessions with distinct focuses. The first session
concentrated on knowledge delivery, where participants were introduced to the concept of livestock waste
management and the role of entrepreneurship in impggwioduction outcomes. The materials covered livestock
waste processing techniques and strategies to increase economic value through effective management practices.
In addition, emphasis was placed on the utilization of Information and CommunicatiorolaeghfCT) to help
participants understand modern approaches to waste processing and product marketing.

The second session focused on practical guidance in online marketing, including the use of digital
marketplaces and social media platforms. This session aimed to equip participants with the skills needed to expand
market reach by utilizing digital tools clu as laptops and smartphones.

Following the material delivery, participants engaged in hamdgractice related to livestock waste
processing. Facilitators provided direct assistance to ensure that participants were able to properly apply the
techniques they had learned. Evaluaticesveonducted periodically throughout the program to assess training
effectiveness. The evaluation indicators included participant attendance recorded through attendance lists, levels
of participation observed dur ndarganding afithe matagial meaguied/ i t i e s
through exercises and discussions. The evaluation results were used to provide feedback to participants and serve
as a basis for improving future programs.

Xz
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Figure 2 Environmentally friendly livestock waste management process

Properly managed livestock waste can generate substantial benefits. Through appropriate processing,
livestock waste can be transformed into compost and biogas. These products not only contribute to increased
farmersd income but a tcess threughadmline platiornts.aCbrsequemtiy, refkeetive a
livestock waste management plays a crucial role in reducing environmental pollution caused by unmanaged
livestock waste.

RESULT AND DISCUSSION

The implementation of the entrepreneursbised livestock waste management improvement program
in Kampung Emas Seyegan Krapyak IX demonstrated positive outcomes and produced direct impacts on the
target community. The program involved nine livestock fasmeho were members of the local farmer group and
was carried out using a participatory approach that combined training sessisite, mentoring, and hands
practice within the livestock housing area. The activities commenced with a series ofj tsgissions delivered
by experts in their respective fields. The first session, led by Andik Asmara, Ph.D., focused on optimizing
livestock waste management practices, while the second session, conducted by llham Ramadan Pandu Setia
Negara Siregar, M.A.B.emphasized livestock waste management integrated with digisgld business
development. Through these sessions, participants gained a comprehensive understanding of livestock waste
management processes, ranging from waste collection and fermentati@nkigtiny strategies for processed
products such as organic fertilizer and alternative animal feed.

The program outcomes indicate a notable i mproveme.]
to basic livestock waste management. Participants were able to apply fundamental techniques, including the
fermentation of livestock manure using decasipg bacteria and the improvement of barn drainage systems to
minimize liquid waste accumulation that previously contributed to environmental pollution. These improvements
resulted in observable environmental benefits, with livestock housing areas bgaeainer, more organized,
free from unpleasant odors, and more environmentally friendly for surrounding communities.
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Figure 3 The atmosphere during the presentation

The outcomes of this program can be classified into two primary dimensions: environmental afed@ooric

impacts. From an environmental perspective, the activities successfully enhanced community awareness regarding
the importance of maintaining clearéss within livestock farming areas and significantly reduced pollution
caused by unmanaged liquid and solid livestock waste. Improved waste handling practices contributed to a
cleaner, healthier, and more sustainable farming environment.

From a socieeconomic standpoint, the program generated new business opportunities based on livestock
waste utilization and introduced a sustainable entrepreneurial mindset that had not previously been well developed
in the area. As a result, the prograras not merely educational in nature but also practical and amtiemted,
producing tangible benefits that directly contributed to improving community welfare. In a broader context, these
outcomes are closely aligned with the Sustainable Developmeltd (S@Gs), particularly Goal 8 (Decent Work
and Economic Growth) and Goal 12 (Responsible Consumption and Production). By transforming livestock waste
into valueadded products, the program supported the creation of new irgemeeating activities while
simultaneously fostering local awareness of environmentally responsible production practices. This strong
alignment with the SDGs indicates that the community service initiative delivers not onieshotienefits but
also contributes meaningfully to loigrm global sustainable development efforts.

Figure 4 Implementation of activities in the Seyegan Krapyak IX Gold Village

This program demonstrates that simple innovations, when implemented consistently, can serve as
powerful catalysts for meaningful social change. Behavioral transformation, the strengthening of collaboration,
and the adoption of digital technologies withinadlholder livestock farming provide concrete evidence that
community empowerment can be effectively achieved through approaches that are contextual, sustainable, and
oriented toward collective webeing.

CONCLUSIONS

This community service program successfully improved the knowledge, skills, and awareness of livestock farmers
in Kampung Emas Seyegan Krapyak IX regarding sustainable and entreprenbasguplivestock waste
management. Through a combination of tecHrtigdning, field assistance, and harats practice, farmers were

able to understand and apply basic waste management techniques, including waste fermentation, improvement of
barn drainage systems, and the processing of solid livestock waste into oeg@izerfwith economic value.

The results indicate that integrating technical assistance with entrepreneurial and digital approaches can encourage
positive behavioral changes among sksalle livestock farmers. Participants demonstrated improved
environmental awareness, better wastediing practices, and increased motivation to utilize livestock waste as

a productive resource rather than an environmental burden. The introduction of digital marketing concepts through
mar ket places and soci al me d i a n mdrketaccdss and pbtemtia thcorhea r me r s
diversification.
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From an environmental perspective, the program contributed to reducing pollution risks caused by unmanaged
solid and liquid livestock waste, leading to cleaner, healthier, and more organized livestock housing areas. From
a socieeconomic perspective, theqgram created new opportunities for commuiiased ec@ntrepreneurship

by transforming livestock waste into marketable products, thereby supporting local economic resilience.

Overall, this program supports the achievement of the Sustainable Development Goals (SDGs), particularly Goal
8 (Decent Work and Economic Growth) and Goal 12 (Responsible Consumption and Production). The findings
demonstrate that simple, contddsed innwations combined with consistent community engagement can serve

as an effective model for rural community empowerment. This approach has strong potential to be replicated in
other rural areas facing similar challenges in livestock waste management adorsssia.
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Abstract. Wukirsari Village, Bantul, Yogyakarta is renowned as a centermaghing kulitcraftsmanship and was recognized

as one of the 55 Best Tourism Villages in the World by UNWTO in 2024. Despite its significant cultural and creative economic
potential,wayang kulitartisans still face major challenges in production efficiency, design innovation, business management,
and digital marketing. The manual production process limits capacity, design innovations remain stagnant, financial
management is not yetgfessional, and marketing is still heavily dependent on tourist visits and exhibitions. These issues
have led to the low competitiveness of products in both national and global markets.

This community service program aims to enhance the competitiveness and sustainability ebas#drereative industries

through the application of modern technology, optimization of business management, and digital marketing strategies. The
solutions ofered include: (1) the use of laser cutting technology to improve production efficiency and precision by up to 50%;
(2) the application of softwatleased graphic design tools (CoreIDRAW, Adobe lllustrator, CAD) to emvagrangdesign

variations by 3050%; (3) the adoption of digital business management through ERP, CRM, and modern financial recording
systems; and (4) the optimization of packaging technology and digital marketing strategies through sociatoredizree,
andbranding with a target of increasing profits by 30%.

The implementation method consists of socialization, technology and marketing training, IPTEK workshops, intensive
mentoring, evaluation of outcomes, and sustainability planning. Active participation of artisans is the key factor, saypported
appropriatetechnology, design innovation, and broader distribution strategies. This program aligns with the SDGs (No
Poverty, Decent Work and Economic Growth, Industmyovatiorrinfrastructure, Sustainable Cities and Communities, and
Responsible Consumption and Puotion), Higher Education Key Performance Indicators (IKU), Asta Cita, and the National
Research Master Plan (RIRN) in the field of creative economy.

The expected outcomes include improved arti s avaysrmkuitki | | s i
products that are adaptive to global markets, and strengthened digital marketing capable of expanding product reach to
international levels. Thus, this program not only supports the preservation of national cultural heritage but also improves
arti slamnsme westrengt hens Wuki r-baseadcréatve ipdosiriest andestabbskes inasamodel e r o f
of sustainable aomunity empowerment in the digital era.

Keywords: Wayang kulit creative industry, laser cutting, digital marketing, digital management

INTRODUCTION

Wukirsari Village, located in Imogiri District, Bantul Regency, Special Region of Yogyakarta, has long
been recognized as one of the most prominent centessyaing kulifleather puppet) craftsmanship in Indonesia.
The village plays a strategic role in sustaining the continuity of traditiwaghng kulitproduction, which has
historically been transmitted through generations of artisans within faarily communitybased systems [1],
[2]. Wayang kulirepresents a traditional art form that not only en®thigh aesthetic value, but also conveys
profound philosophical, ethical, and spiritual meanings rooted in Javanese cosmology and moral teachings [3],
[4].

As an integral component vemyanglkuithasnrecsivied ibternationall t ur al

recognition from UNESCO as a Masterpiece of the Oral and Intangible Heritage of Humanity. This designation
highlights its global cultural significance and underscores its strategic importance in reinforcing national identity
and advancing cultural diplomacy [5], [6]. Cultural heritage recognition of this nature has been widely
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acknowledged as a catalyst for safeguarding traditional arts while simultaneously opening opportunities for socio
economic development through cultural tourism and creative industries [7], [8].

This global recognition was further reinforced in 2024 when Wukirsari Village was designated as one of
the 55 Best Tourism Villages in the World by the United Nations World Tourism Organization (UNWTO). This
award signifies that Wukirsari has evolved bayantraditional craft production center into a cultural tourism
destination with strong global appeal, community participation, and hebitzggd innovation [9]. Previous
studies have emphasized that tourism villages rooted in local culture and credtistiés can significantly
contribute to rural development, community empowerment, and cultural sustainability when supported by
appropriate governance and innovation strategies [10], [11]. Accordingly, the recognition of Wukirsari reflects
the substantlgotential of culturebased creative industries to generate economic value while preserving cultural
identity [12].

Despite these achievements, thayang kulitcraft industry continues to face structural challenges that
limit its growth and competitiveness. Production processes remain heavily dependent on manual techniques,
resulting in limited production capacity, longer production cycles, and inconsistentpopdlity. In the context
of contemporary creative industries that prioritize efficiency, precision, and product diversification, such
traditional methods present significant competitive constraints [13], [FLdihermore, design innovation within
wayang kulitraftsmanship tends to stagnate, as many artisans rely primarily on hereditary patterns that have been
preserved for generations. While cultural continuity is essential, excessive dependence on traditional designs may
restrict adaptability to dynamic makdemands, particularly among global consumers who increasingly value
uniqueness, innovation, and sustainability [15], [16].

Challenges in business management further exacerbate these limitations. Numerous artisans continue to
manage their enterprises using conventional practices, often without systematic financial documentation or
structured business planning. This conditiomstoains their ability to assess profitability, plan leegn
investments, or access external financial support [17], [18]. In addition, marketing activitigayfang kulit
products remain largely dependent on tourist visits and periodic art exhipitibich are inherently seasonal and
geographically limited. Such reliance restricts market expansion and undermines the sustainability of artisan
incomes at national and international levels [19], [20].

Amid these challenges, the rapid development of digital technology and the creative economy presents
new opportunities for traditional artisans. The adoption of laser cutting technology, for example, has been shown
to significantly enhance production eféacy and precisiah by up to 50% compared to fully manual methids
while maintaining artistic quality [21], [22]. Moreover, the utilization of graphic design software such as
CorelDRAW, Adobe lllustrator, and CAD expands opportunities for innovative ddsigglopment [23], [24].

Beyond production, digital transformation is equally crucial in improving business management practices.
The implementation of applicatidmased systems, including Enterprise Resource Planning (ERP) and Customer
Relationship Management (CRM), has been Wyidecognized as an effective strategy for enhancing operational
efficiency, strengthening customer relationships, and ensuring transparent financial management within small and
mediumsized enterprises [25], [26].

From a marketing perspective, digital strategies have become increasingly decisive in expanding market
reach. The effective use of social mediezcoenmerce platforms, and integrated branding strategies enables
traditional craft products to penetrate glob@rkets beyond physical tourism channels [19], [27]. In addition,
modern and attractive product packaging plays a critical role in enhancing perceived value, strengthening brand
identity, and increasing competitiveness in international markets [28].

The community engagement program designed by the university team seeks to address these
multidimensional challenges through close collaboration with artisans and relevant stakeholders. Furthermore,
this initiative aligns with global and national developinagendas, particularly the Sustainable Development
Goals (SDGs) [29], as well as national higher education and research policy frameworks [30].

COMMUNITY SERVICE METHODS

This community engagement program adopts a participatory and collaborative approach involving a
universitybased teamyayang kulitartisans in Wukirsari Village, village government representatives, and other
relevant stakeholders. Recent studies emphasize that participatory community engagement is essential for
ensuring ownership, capacity building, and légagn sustainability of deslopment programs, particularly in
culturebased creative industries [1], [2]. Accordingly, the program is designed ndyasitechnology transfer
initiative, but as a comprehensive empower ment proces
utilization, business management, and sustainable digital marketing practices [3].

1. Preparation and Needs Assessment
The program commenced with field surveys andépth interviews to identify key challenges related to
production processes, business management, and marketing practices. Needs assessment is widely recognized as
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a critical foundation for effective communibased interventions, as it ensures that solutions are caeesitive
and aligned with local capacities [4], [1].
The assessment focused on:

A The condition and adequacy of production equi pment
A Artisanso skill |l evels in digital design and produc
A Existing business manag-kespingractcgsst ems and financi al
A Current marketing strategies and product distributi

The findings from this assessment were used to design training modules, mentoring schemes, and
appropriate technology solutions tailored to the specific needs and readiness of the artisans.-Easdehce
program design has been shown to significantly éwprtechnology adoption and program effectiveness in micro
and small creative enterprises [2], [5].

2. Program Socialization

Figure 1. Socialization of the program with community pariners

Program socialization was conducted through structured meetings with artisan groups, village government
officials, and community leaders. This stage aimed to communicate program objectives, expected outcomes, and
implementation mechanisms clearly. Recé@etature highlights that early stakeholder engagement is critical for
building trust, ensuring participation, and reducing resistance to change in community development programs [1],
[2]. Through this process, a shared commitment among stakeholderstalaslesd to support the successful
implementation of the program.

3. Training and Technology Transfer

Training activities were implemented through handsand practic®riented workshops, consistent with
contemporary adult learning and skills development approaches that emphasize experiential learning and
immediate application [3]. The training coveredeth core components:
a. Production Technology

Artisans received training on the operation of laser cutting machines to enhance efficiency, precision, and
consistency invayang kulitproduction. Recent studies indicate that laser cutting technology can significantly
improve productivity in traditional craft industries while preserving artistic value when appropriately integrated
[4], [5]. In addition, artisans were trained to use piaplesign software such as CorelDRAW, Adobe lllustrator,
and CAD to diversify product designs. Production simulatioesewconducted to reinforce skills and build
confidence in technology adoption.
b. Digital Business Management
Digital business management training focused on the implementation of simplified Enterprise Resource Planning
(ERP) systems to support inventory management, production planning, and distribution. Recent research shows
that ERP adoption in micro and smatiterprises improves operational efficiency, data accuracy, and decision
making capacity [6], [7]. Furthermore, Customer Relationship Management (CRM) tools were introduced to
strengthen customer engagement and retention, particularly in online markétgmgria applicatiorbased
financial recording was provided to enhance transparency and financial accountability, which are essential for
long-term business sustainability [5].
c. Digital Marketing and Packaging

Digital marketing training emphasized branding strategies and product identity development, recognizing
branding as a critical factor in competitiveness within creative industries [8]. Artisans were trained to utilize social
media platforms (Instagram, Tikk, and Facebook) andoemmerce platforms (Shopee, Tokopedia, and Etsy)
to expand market reach beyond local tourism. Additionally, product packaging innovation was introduced to align
with national and international market standards, as recent studiercthat packaging design significantly
influences perceived value and consumer purchasing decisions in global online markets [9], [3].
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4. Intensive Mentoring

Following the training phase, intensive mentoring was conducted to ensure effective application of newly
acquired skills. Continuous mentoring has been identified as a key success factor in sustaining digital
transformation and behavioral change among angertrepreneurs [10], [5]. Mentoring activities included
technical assistance in operating laser cutting machines, design consultations integrating traditional values with
contemporary market trends, supervision of business management practices, andf@ugpital marketing
implementation such as online store setup and promotional content development.

5. Monitoring and Evaluation

Monitoring and evaluation were carried out periodically to assess technology adoption, business
management effectiveness, and digital marketing performance. A reasid evaluation framework was
applied, consistent with recent development program etirafustandards [11]. Key indicators included:

A I mprovements in production efficiency and precision
A The number of new product design variations devel

A The Il evel of digital management system adoption;

A Sales growth through digital platfor ms;

A Artisansé participation and satisfaction |levels.

Evaluation outcomes were used to provide feedback to artisans and to refine strategies aimed at ensuring program
continuity and scalability.

6. Sustainability Plan

To ensure sustainability beyond the program period, a structured sustainability plan was developed. This
included the establishment of a joint business gréiglompok Usaha BersardakUB) to facilitate collective
production and shared resources, consistent with recent coopérasioe development models [12]. Partnerships
with local government institutions and tourism authorities were strengthened to expand market access and
instituonal support. Furthermore, the university committed to ongoing suppantighrteaching factory
initiatives and student entrepreneurship programs. The preparation of young artisans as innovation cadres was
prioritized to ensure intergenerational continuity of technological adoption and digital marketing development in
WukirsariVillage [10], [3].

RESULTS AND DISCUSSION

1. Improvement of Production Efficiency through Laser Cutting Technology
| "'\ J

Figure 2. Laser cuttih@baéed production process

The implementation of laser cutting machines had a significant impact amatreng kulitproduction
process. Prior to the program, artisans required an avera@d bb8rs to complete a single puppet figure using
manual techniques. Following the adoption of laser cutting technology, production time was reduced to
approximately 1.62 hours, acompanied by a substantially higher level of precision. Evaluation results indicate
an efficiency increase of up to 50%. In addition, the cutting quality becamer raeat more consistent, thereby
minimizing production errors that frequently occurred with manual methods.

Another notable outcome was the increase in production capacity. With enhanced technical skills, artisans
were able to meet higher demand volumes, both for tourist consumption and customized orders from collectors.

This improvement directly supportsthepg r amés objective of enhancing produ

international markets.
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Figure 3. Training in wayang design and packaging development

The utilization of graphic design software, including CorelDRAW, Adobe lllustrator, and CAD, facilitated
the development of more innovativeayang kulitdesigns. Before the training, most artiggoduced designs
focused primarily on classical characters using inherited, traditional patterns. After the training, design variations
increased by approximately i380%, including the development of contempornaugtifs that integrate traditional
elements with modern aesthetics.

These results demonstrate a process afreation between tradition and innovation. Artisans were able
not only to preserve the philosophical values embeddedyang kulitout also to adapt their products to global
consumer preferences, particularly in the form of souvenirs, merchandise, and decorative artworks.

3. Optimization of Digital Business Management

Figure 4. Business management capadtyilding program

The implementation of simplified ERRnd CRMbased applications resulted in tangible improvements
in business governance. Artisans who previously lacked systematic financial records are now able to generate
sales reports, manage raw material inventoaed, monitor cash flow more effectively.

Furthermore, the CRM system enabled artisans to establish stronger communication with customers,
particularly repeat buyers and international clients. Through improved customer data management, purchase
history tracking, and aftesales service strategiestisans demonstrated a more professional approach to customer
relationship management. In the long term, this contributes to increased consumer trust and higher potential for
repeat purchases.

4. Strengthening Digital Marketing and Product Packaging

Figure 4. Digital marketiri'g training

Digital marketing emerged as one of the most prominent outcomes of the program. Prior to the intervention,
artisansd sales relied heavily on tourist visits and

S
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established online stores orcemmerce platforms such as Shopee, Tokopedia, and Etsy, as well as business
oriented social media accounts on Instagram, Facebook, and TikTok.

Initial evaluations indicate an increase in online sales of up to 30% compared to-ghegrean period.
Additionally, artisans6 Skncludingproduct plotography,isimog videas,amido t i 0 n &
branding narrativeés improved significatly. More modern and visually appealing product packaging further
supported digital marketing success by enhancing aesthetic value and strengthening competitiveness in global
markets.

CONCLUSION

The community engagement program implemented in Wukirsari Village, Bantul, Yogyakarta demonstrates
that the integration of modern technology, digital business management optimization, and digital marketing
strategies can generate tangible improvementhancompetitiveness of cultutesed creative industries. The
implementation results indicate that:

1. Production efficiency increased significantly through the use of laser cutting technology, reducing

production time by up to 50% while enhancing precision, consistency, and aesthetic quality. This directly
improved production capacity and the ability to meet larger market demands.

2. Design diversification expanded substantiallythrough the use of graphic design software such as
CorelDRAW, Adobe lllustrator, and CAD. Artisans achieved a5806 increase in design variations by
combining traditional values with modern elements, making products more adaptable to global market needs.

3. Business management became more professioritatough the adoption of digital management systems,
including ERP, CRM, and modern financial recording. Artisans gained skills in inventory control, cash flow
management, and customer relationship development, thereby improving transparency, efficidncy, a
business sustainability.

4. Digital marketing strategies successfully expanded market reacthrough social media,-eommerce
platforms, and innovative product packaging. Artisans who previously depended solely on tourist visits were
able to reach national and international consumers, achieving online sales growth of up to 30%.

5. Key challenges including limited digital literacy among some senior artisans and restricted access-to high
quality raw materials, were identified. However, through sustained mentoring and the empowerment of young
artisans as innovation cadres, these challenges caldtesaed progressively.

In conclusion, the adoption of laser cutting technology, digital management systems, and modern marketing
strategies not only enhances artisansdé wel fare but z
competitive, culturdased creative indtrg hub. More broadly, this success demonstrates that the integration of
traditional cultural preservation and digital transformation can be achieved harmoniously, positioning Wukirsari

as a sustainable community empowerment model in the digital era.
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Abstract. This study aims to analyze the influence of ergonomic design on the comfort of users of Cabretta leather
craft products that use ecoprint techniques. The research method was carried out with a survey approach using a
questionnaire that included five aspeof assessment, namely ergonomics, aesthetics, color strength, functionality,
and general satisfaction. A total of 20 respondents were involved in filling instruments with a Likert s¢aleTdiel

results showed that the ergonomics aspectimdddaan average score of 4.2, aesthetics 4.6, color strength 4.1,
functionality 4.4, and general satisfaction of 4.5. Overall, ecoprint-psed leather craft products received a positive

rating with a high level of satisfaction (mean total 4.4). THieskngs confirm that the implementation of ergonomic

design not only contributes to user comfort, but also improves aesthetic aspects, color fastness, and functionality, thus
impacting overall improved consumer satisfaction.

Keywords: ergonomic design, plaiitased leather craftsmanship, ecoprint, user comfort, consumer satisfaction

INTRODUCTION

Leather craft products represent an important part of the creative industry that combines functionality, aesthetic
value, and cultural expression. In recent years, the development of sustainable design and the use of
environmentally friendly materials haygecome a central concern in the creative craft sector. One of the
innovative techniques that reflects this trenédsprin® a natural dyeing method that utilizes pigments from
plants through direct contact with the substrate surface, such as fabritharléfhe combination @abretta

leather, which has fine grain and flexibility, with thezoprinttechnique, offers new potential for developing-eco
friendly and highvalue leather crafts.

However, the attractiveness of a product cannot rely solely on visual aesthetics. For a product to be truly accepted
by consumers, ergonomic aspéctich as shape conformity, ease of use, and cainfdaly an essential role.
Ergonomic design ensures thae throduct not only looks appealing but also provides functional comfort and
reduces user fatigue during interaction. In leather crafts, especially those involving accessories or wearable items,
the tactile quality and ergonomic form significantly influenser satisfaction. Yet, research linking ergonomic
design with comfort perception abretta leathecrafts usingecoprinttechniques remains limited.

Previous studies have mostly focused on material characteristics, such as the color fastness of ndtijral dyes
[2], [3], [4], [5] or the sustainability aspects etoprinttechniqued6], [7], [8], [9]. Meanwhile, ergonomic
evaluation in crafbased design has often been explored from a functional or anthropometric pergpe};tiwe

rarely integrated with aesthetic and material performance. Therefore, this study seeks to fill the research gap by
analyzing the influence of ergonomic design on user comf@abretta leatheproducts decorated witttoprint

motifs.

The rationale for choosin@abretta leatheries in its distinctive physical propert@soft texture, fine pore
structure, and high elasticywhich make it suitable for detailed printing and comfortable for skin contact. When
combined withecoprint Cabretta surfaces can capture natural plant patterns with impressive visual depth,
creating products that are not only functional but also artistically expressive. Nonetheless, the ergonomic
performance of these products must be empirically assessed to emsunbeir design aligns with user
expectations of comfort and usability.

This study aims to evaluate how ergonomic design influences user comfort and satisfaCabneitta leather

crafts produced usingcoprinttechniques. By employing a survey method with five assessment dimeénsions
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ergonomics, aesthetics, color strength, functionality, and general satishattiorstudy provides quantitative

insight into how users perceive and experience these products. The findings are expected to contribute to the
discourse on sustainable desigmartigularly in integrating ergonomic principles into ecendly leather
craftsmanship. Moreover, the results may serve as a reference for artisans, designers, and researchers in
developing innovative craft products that balance aesthetics, sustainalitityser welbeing.

LITERATURE REVIEW

1. Ergonomic Design and User Comfort

Ergonomics is the science of designing products and systems that fit human capabilities and limitations to ensure
safety, efficiency, and comfoftL1], [12]. In the context of craft design, ergonomics concerns how form,
proportion, and texture influence the ease and comfort of product use. Ergonomic design aims not only to prevent
physical discomfort but also to improve the overall user experience, inclydingeptual and emotional
satisfaction13]. Therefore, ergonomic principles have become essential in the design of wearable or handheld
products, such as bags, wallets, gloves, and other ldadised crafts.

2. Cabretta Leather as Craft Material

Cabretta leather is a firgrained, soft, and strong type of sheepskin derived mainly from hair sheep. It is often
used for gloves, footwear, and fashion accessories due to its smooth texture, elasticity, and excellent dye
absorptior[14]. These properties make it ideal for surface treatments swddopsnt allowing natural pigments

from leaves or flowers to penetrate the collagen fibers effectively. The natural cream @doretta resulting

from chrome tanning provides a neutral base that enhances the visibility and clamtyopfrintpatterns.

3. Ecoprint and Sustainable Craft Practices

Ecoprint is a sustainable textile and leather coloring technique that uses natural pigments from plants without
synthetic dyes or excessive chemical wfBs. The process involves contact printing, where plant materials are
placed directly on the substrate surface and steamed to transfer pigments and tannins. Compared to synthetic
printing, ecoprintminimizes environmental impact while producing unique andnegpetitive patterns. Previous
studieq?2], [16], [17], [18], [19], [20]indicate that the quality afcoprintoutcomes depends on the type of plant,
mordant, and substrate used. In this resedelbretta leathewas selected to explore its visual and tactile
interaction withecoprintpigments.

4. Integration of Ergonomics and Aesthetics in Craft Design

In the creative craft industry, especially leatbased products, ergonomic and aesthetic considerations are closely
intertwined. A welldesigned product must provide not only physical comfort but also visual and emotional
appeal. According to Djelantik1] and Dewe)[22], aesthetic experience in craft objects arises from a balance
between form, function, and sensory quality. When ergonomic design principles are applied effectively, they
enhance the aesthetic appreciation by improving the user's perception of harmorsalkitity.uThus, the
integration of ergonomics and aesthetics can significantly affect user satisfaction and product acceptance.

5. Conceptual Framework

Based on the reviewed literature, this study assumes that ergonomic design directly influences user comfort, and
this comfort correlates positively with overall satisfaction. The study also considers aesthetic value, color strength,
and functionality as qporting dimensions that shape user perceptions. Hence, the research integrates ergonomic
theory with aesthetic and sustainable craft design principles to ar@fetta leatheproducts withecoprint
techniques.

RESEARCH METHOD

1. Research Design

This study employed a quantitative descriptive design using a survey approach to measure user perceptions of
ergonomic design and its relationship to comfort and satisfaction. The research focGsduleita leather craft

products developed using theecoprint technique. Data collection was conducted through a structured
guestionnaire containing five aspects of evaluation: ergonomics, aesthetics, color strength, functionality, and
general satisfaction.

2. Population and Sample

The research involved 20 respondents who were potential users or craft product consumeigtagezh) The
sampling method used was purposive sampling, emphasizing respondents who had prior experience in evaluating
or using handmade leather accessorgegh as wallets, bags, or covers. The number of respondents was
considered adequate for preliminary analysis of user satisfaction in design evaluatior 28]idies

3. Research Instrument

The questionnaire usedLikert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Each item was
designed to capture user perceptions of product comfort, visual appeal, color durability, and functionality. The
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ergonomic indicators included aspects of grip comfort, proportion, and ease of use; aesthetic indicators focused
on visual harmony and motif clarity; color strength indicators measured the visual duralsiiypsintmotifs;

functionality included practical usability; while general satisfaction reflected overall evaluation.

Before distribution, the questionnaire was reviewed by two design experts to ensure content validity and clarity
of the items. Reliability testing from the pilot dat
that the instrument was refike.

4. Data Collection and Analysis

Data were collected through Google Forms and then processed using Microsoft Excel and SPSS. Descriptive
statistics (mean, percentage, and standard deviation) were used to describe user responses for each aspect. The
relationships among variabBegparticulaty between ergonomic design and user satisfadtioere analyzed

using Pearson correlation. The results were interpreted to determine how ergonomic considerations contribute to
comfort, perceived color quality, and functional satisfaction.

5. Research Ethics

All participants voluntarily participated and provided informed consent. No personal identifying data were
collected, and all responses were treated confidentially for academic purposes only. This study was conducted in
accordance with the ethical prinaégl of research involving human participants.

RESULTS AND DISCUSSION

1. Descriptive Results of User Assessment

The assessment of Cabretta leather craft products produced using the ecoprint technique was conducted through
a questionnaire distributed to 20 respondents. The evaluation focused on five main aspects: ergonomics,
aesthetics, color strength, functionaliynd overall satisfaction. Respondents rated each aspectpuirat ikert

scale ranging from 1 (very poor) to 5 (excellent).

(a) (b)

FIGURE 1. Cabretta leather craft products created using the ecoprint technique with natural plant dyes and
ergonomic design considerations: (a) sling bag, (b) pouch, (c) bifold wallet

TABLE 1. Descriptive Statistics of User Evaluation Scores

Aspect Mean SD Interpretation

Ergonomics 4.2 0.7 Very goodi comfortable design
Aesthetics 4.6 0.5 Excellenti visually appealing
Color Strength 4.1 0.6 Goodi natural color tone
Functionality 4.4 0.6 Very goodi easy to use
Overall Satisfaction 4.5 0.5 High satisfaction

Source: Processed primary data, 2025.

The quantitative results show generally positive perceptions of Cabretta leather products made using the ecoprint
technique. The overall mean score of 4.36 indicates that users perceive the products as comfortable, aesthetically
pleasing, and functionallgffective. Among these aspects, aesthetics achieved the highest score (4.6), highlighting
the strong visual appeal of ecoprint motifs on Cabretta leather. Conversely, color strength obtained the lowest
score (4.1), implying that users may perceive slightrfg or inconsistency in lorgrm color durability.

These results confirm that ergonomic design significantly supports comfort and u$asjlif25], [26]. The use

of natural dyes fixed with mordants such as alum, lime, and iron sulfate provided adequate color retention under
normal usg27], [28], [29], [30] Functionality (4.4) and overall satisfaction (4.5) scores also demonstrate that the
combination of ergonomic form, aesthetic value, and durable coloration enhances user experience holistically
[22], [24], [31].

Xz
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2. Relationship between Ergonomics and User Satisfaction

The findings indicate a clear and positive relationship between ergonomic design and user satisfaction in Cabretta
leather craft products made with the ecoprint technique. Respondents who rated the ergonomic aspect highly also
tended to express greater ove | | satisfaction, suggesting that comfor
perception of product quality.

Products with wetpbroportioned shapes, smooth finishing, and comfortable grip were particularly appreciated for

their usetfriendly design. The softness and flexibility of Cabretta leather contributed to a pleasant tactile
experience, while its light weliy enhanced ease of handling during daily use. These ergonomic qualities
reinforced feelings of comfort and practicality, whic
This tendency aligns with the ergonomic design principles proposed by He[@afland Normar13], who

emphasize that products designed to fit human physical and sensory needs can increase comfort, usability, and
emotional attachment. In this context, ergonomic considerations not only support functional aspects but also
strengthen the aesthetic antkeafive value of the product, leading to higher user satisfaction.

3. Aesthetic and Color Evaluation

The aesthetic aspect received the highest mean score (4.6), indicating that the ecoprint technique on Cabretta
leather successfully created products that were visually appealing and artistically distinctive. Respondents
described the resulting motifs matural, organic, and harmonioywith each piece showing a unigue pattern that
reflected the natural forms of the leaves used. This visual uniqueness is a key factor in the attractiveness of
handcrafted product R2] viewlthatpesthetigexpeiiehch emrges rgmbtise harmony
between material, process, and perception.

The color appearance also played an important role in shaping the aesthetic appeal. Variations in mdrdant type
alum, iron sulfate, and lime produced distinct tonal outcomes. Alum generated bright and clean color tones, iron
sulfate deepened the hue withostger contrast, while lime created softer and muted tones. Such diversity was
perceived by users as an elemergrtigtic richnesandnatural authenticityemphasizing the handmade character

of the eco rint process.

(b)
FIGURE 2. Ecoprint results on Cabretta leather using three mordants: (a) &lght tone, (b) iron sulfate dark contrast,
and (c) limei soft muted tone.

However, the color strength aspect, with a mean score of 4.1, suggests that although the tones were visually
pleasing, their durability could be further improved. Some respondents noted that natural colors tend to fade
slightly over time, especially withrdquent exposure to light or washing. This observation aligns with Guo et al.

[33] and Zhou et al[34], who reported that natural dye performance on prdiaged substrates like leather is
influenced by mordant bonding and fiber porosity.

In summary, the ecoprint process on Cabretta leather achieved a strong aesthetic response due to its organic visual
character and natural color palette. Yet, improving mordant fixation and UV resistance could further enhance
color stability, supporting bbtthe aesthetic and functional longevity of the product.

4. Functional and Emotional Value

From a functional perspective, Cabretta leather craft products made with the ecoprint technique received a high
mean score 6f.4, indicating that users found them easy to use, durable, and adaptable to various contexts of daily

life. Respondents emphasized that the products not only fulfilled their functional role as accessories or fashion
items but also maintained comfort and ubtd key indicators of ergonomic success. The soft and flexible

nature of Cabretta leather contributed to ease of handlinitg vt lightweight character made the products

suitable for prolonged use without discomfort.

The ergonomic attributes, such as balanced proportions, smooth surface finishing, and appropriate material
thickness, were identified as major contributors to t
[32] ergonomic design principles, which emphasize harmony between physical comfort, task efficiency, and user

Xz
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interaction. The results therefore demonstrate that ergonomically designed handmade products can achieve both
practical efficiencyandaesthetic refinemenbridging art and usabilitjd 3].

Beyond practical performance, respondents also expressed aestrotignal connectionto the products. Many
associated the natural colors and organic motifs of ecoprint with a sense of calmness, authenticity, and
environmental awareness. Thi s[22kcanceptiofartrasexpenercavberelnce s up
aesthetic appreciation extends to personal meaning and sensory satisfaction. Furthermore, the use of natural dyes
and manual craftsmanship enhanced the perceived ethical and cultural value of the products, aligning with the
principles of sustairide creativity described by Throsf85] and Howking36].

In this context, the functional and emotional dimensions of the Cabretta ecoprint crafts are int&rtwined
ergonomic comfort amplifies aesthetic enjoyment, while ecological awareness deepens emotional satisfaction.
This synthesis of usability, beauty, andstainability positions ecoprint Cabretta leather as a contemporary
example ofgreen craftsmanshjpeflecting innovation grounded in cultural and ecological consciousness.

5. Summary of Findings

This study analyzed the influence of ergonomic design on the comfort and satisfaction of users of Cabretta leather
craft products made using the ecoprint technique. Quantitative data from 20 respondents indicated consistently
positive evaluations acrosydé aspects: ergonomics (mean = 4.2), aesthetics (mean = 4.6), color strength (mean
= 4.1), functionality (mean = 4.4), and overall satisfaction (mean = 4.5). The results reveal that users perceived
these products as visually appealing, comfortable, arfdyhignctional.

The aesthetic dimension emerged as the most dominant factor influencing satisfaction, reflecting the strong appeal
of natural patterns and hues produced by phased dyes and edoendly mordants. The ergonomic design
aspects also showed a significaosipive relationship with user satisfaction, confirming that comfort, proportion,

and material flexibility play essential roles in enhancing user experience. While color strength received slightly
lower scores, it still indicated good performance and sstgdeopportunities for technical improvement in dye
fixation and UV resistance.

Overall, the findings confirm that the integration of ergonomic design principles and ecoprint techniques results
in sustainable craft products that combine functionality, aesthetic quality, and environmental responsibility.
Cabretta leathér when treated hirough natural dyeing and careful desigdemonstrates high potential for
development within the creative and sustainable fashion industries. The study thus contributes to the growing
discourse orecoergonomic designhighlighting how usecentered appro&es can harmonize artistic value,
comfort, and sustainability in modern craftsmanship.

CONCLUSION

This study concludes that the ergonomic design of Cabretta leather craft products using the ecoprint technique has
a significant positive influence on user comfort and satisfaction. The quantitative results show that users highly
appreci at e isuéd appealr(nnednudc), érgonomic comfort (mean 4.2), and functional performance
(mean 4.4), leading to an overall satisfaction mean of 4.5. The aesthetic aspect was identified as the dominant
factor shaping positive perceptions, while the ergonomic remgthened comfort and usability. Although color
strength (mean 4.1) performed slightly lower, it remained within a good category, indicating potential for technical
enhancement in mordanting and fixation stages. These findings emphasize that integyatiogiic principles

with sustainable techniques such as ecoprint can produce environmentally friendly leather craft products that are
both functional and artistically valuable. Consequently, Cabretta leather ecoprint products hold strong potential
as ececonscious innovations in the creative craft and fashion industries.
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Abstract: The batik industry in Kebon Village, Bayat District, Klaten Regency plays an important role in sustaining

local cultural identity and the communibased creative economy. However, artisans face challenges related to motif

saturation, limited design innotwan, and difficulties in integrating motifs into fashion patterns. This community

service program aimed to enhance-orenedibatiladesgh and pagtert i ve cap:
training. A participatory approach was employed|udig needs assessment, design workshops, fanggactice,

and mentoring, involving 20 batik artisans. The results
composition, pattern placement, and creative design development, resulting inamesleand markedriented batik

products. These findings demonstrate that commiogged design training can serve as an effective educational
innovation to strengthen artisansd® skil l-termcosmyptport sust a
empowerment and product competitiveness

Keywords: community service; batik artisans; design training; creative capacity building; educational innovation

INTRODUCTION

Batik is one of I ndonesi abs most i mportant cultural
livelihood for many communities. In Kebon Village, Bayat District, Klaten Regency, batik craftsmanship plays a

vital role in sustaining communibased creative industries. Despite its cultural and economic significance, local
artisans face challenges such as motif repetition, limited design innovation, and difficulties in applying motifs to
contemporary fashion products, which reduce market cttiveaesg1], [2].

To address these challenges, educational interventions and training programs are critical. Cebasehity

design training offers a participatory and practical approach that enables artisans to enhance their technical skills,
explore new motifs, and undé&asd the interaction between motif design and garment stru@lret]. Such
programs not only improve design | iteracyeleaotandal so st
aesthetically coherent batik products.

Recent studies indicate that hasmstraining combined with mentoring and reflective evaluation can significantly
increase artisansdé creativity and motivati on, foster
empowermen{5], [6], [7]. Despite these findings, few programs systematically integrate motif innovation,
fashion pattern application, and participatory learning in a structured model tailored for artisan communities.

This community service program aims to enhance the creative capacity of batik artisans in Kebon Village through
training focused on batik motif design and fashisiented pattern placement. By employing a participatory and
practiceoriented approach, therogram seeks to develop a replicable training model that strengthens both skill
development and market relevance, contributing to sustainable cultural and economic empowerment.

LITERATURE REVIEW

1. Batik as Cultural Heritage and Creative Economy

Batik is a significant cultural heritage of Indonesia, representing local identity while supporting combaseitly
creative economies. In villages such as Kebon Village, Bayat District, Klaten Regency, batik craftsmanship not
only sustains cultural tradiiins but also contributes to local livelihoods through sieedile creative industries
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[1], [2]. However, artisans face challenges including motif repetition, limited design innovation, and difficulties

in adapting motifs to contemporary fashion patterns, which can reduce product competitiveness and market
relevance.

2. Creative Capacity Building and Participatory Training

Recent research highlights the importance of capécityi | di ng programs to enhance ar
Structured training that combines theory, haadsractice, and mentoring can improve design literacy, stimulate
innovation, and enable &#ns to create marketiented productf3], [4]. Such approaches help artisans explore

new motif variations, including geometric, abstract, and modernized designs, beyond traditional flora[phtterns

[6].

3. Community-Based Education for Empowerment

Communitybased educational interventions function as informal learning systems, promoting knowledge
transfer, skill acquisition, and community empowerment. By engaging artisans as active participants, these
programs increase motivation, creativity, anchevship of the learning procegq, [7]. Participatory approaches

also enable the integration of local knowledge and cultural values into training, fostering sustainable practices that
respect artisanal traditions.

4. Integration of Motif Design and Fashion Applications

Training that | inks motif innovation with fashion pat
and product relevance. Understanding how motifs interact with garment structures allows artisans to produce
aesthetically coherent and commuially viable batik product$3]. This integration strengthens both cultural
preservation and economic competitiveness, aligning craft production with the objectives of the creative economy.
5. Gap and Rationale for the Study

Although prior studies demonstrate the effectiveness of participatory and paigicted training, few examine
programs that systematically combine needs assessment, design innovatiorgrhpratgice, and reflective
evaluation for batik artisans. Thgap highlights the significance of the current program, which seeks to develop

a replicable communitpased batik design training model that enhances creative capacity, market relevance, and
sustainable cultural empowerment.

METHOD OF COMMUNITY SERVICE

This community service program applied a participatory and educational approach, positioning local batik artisans
as active partners in the learning process. The program was conducted in Kebon Village, Bayat District, Klaten
Regency, involving 20 artisamngaged in batik production and interested in enhancing their design andfashion
related skill§3], [4].
The program consisted of three main stages: preparation and needs assessment, implementation through
participatory training workshops, and evaluation with foHopr mentoring to support sustainable batik
production.
1) Preparation and Needs Assessment
1 Conducted informal interviews and group discussions with the Kebon Batik Association to identify skill
gaps, motif preferences, and market challenges.
1 Developed training materials focusing on:
1 Motif innovation beyond traditional flora patterns
9 Basic design principles (composition, balance, color harmony)
1 Pattern placement for fashiamiented products
This stage ensured the program aligned with community needs and supported sustainable liy&]ihoods
2) Implementation (Training Workshops)
1 Theoretical Sessions: Introduction to design principles, contemporary motif trends, and motif
composition.
1 Practical Workshops: Hanam practice in sketching motifs, arranging patterns on garment templates,
and visualizing designs on fabric.
1 Continuous Mentoring: Ongoing guidance to support skill development and creative experimentation.
This approach fostered creativity and skill acquisition through collaborative,-oarldarning.
3) Evaluation and FollowUp Mentoring
f Evaluation: Direct observation, review of partici
1 Follow-Up Mentoring: Assistance in applying acquired skills in ongoing batik production.
This stage ensured sustainable application of skills and strengthened-onamitetd batik production.
Data Collection and Analysis
1 Qualitative data were collected from observations, participant feedback, and design artifacts.
1 Content and thematic analysis were used to identify improvements in design knowledge, creativity, and
fashiorroriented application, informing the CommunBased Batik Design Training Model.
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Ethical Considerations
9 Participation was voluntary, with informed consent obtained.
1 Artisans were treated as-ceeators, respecting their cultural knowledge and creative autop@dmy

Preparation & Evaluation &
Needs Assessment A (Training Workshops) A Follow-Up Mentoring

Implementation

. 4

e Community Interviews | © Theoretical Sessions | e Design Output Review
y

o Skill Gap Analysis e Reflective Discussions

e Practical Workshops

e Training Material Development e Continuous Mentoring e Ongoing Mentoring & Support

Figure 1. Stages of The Batik Design Training Program
RESULTS AND DISCUSSION

1. Program Implementation and Participation

The communitybased batik training program was implemented successfully with active participation from all 20
artisans. Participants were engaged in theoretical sessions-dramdsrkshops, and continuous mentoring,
showing strong motivation to improvesign skills and apply batik to fashiaiented products. The participatory
approach supported collaborative learning and peer feedback, consistent with previous studies on community
based craft educatidB], [4].

2. Improvements in Design Knowledge

The training resulted in notable i mprovements in art.i
understanding of motif balance, composition, and aesthetic coherence on garments. They also learned effective
motif placement aligned with gaent structure and visual flow. Creativity expanded beyond traditional floral

motifs to include geometric, abstract, and contemporary variations. These outcomes indicate that experiential,
practicebased learning effectively enhances design skills infoonal craft education contexis], [6].

3. Market Awareness and Product Relevance

The program increased -anentedsdasigrs Participardasr wene atdesto atigh matia r k e t
development with current fashion trends, improving product relevance and commercial potential. The integration

of batik motifs with fashion patterrenhanced product appeal while maintaining cultural authenticity. Artisans
reported increased confidence in producing contemporary items such as scarves, dresses, and accessories,
supporting findings by Darmaningrum et @].

4. Community-Based Batik Design Training Model

Based on observations and participant outputs, a replicable training model was formulated, consisting of four
interconnected stages: (1) needs assessment, (2) participatory design learning, (3)opietize mentoring,

and (4) reflective evaluation. €model emphasizes active participation, contextual learning, and the integration
of creative skills with market relevance. This approach aligns with best practices in artisan empowerment and
creative capacity buildinfg], [4].

Needs Assessment
1
Participatory Design Learning
1
Hands-on Practice & Mentoring
I

Reflective Evaluation

1

Improved Creative Capacity &
Market-Oriented Batik Products

Figure 2. CommunityBased Batik Design Training Model

The model can be replicated in other craft communities facing similar challenges, particularly those seeking to
enhance creative capacity through educational interventions. By positioning artisans as learnecseaidrep
the model supports sustainablégll development and cultural continuity.
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5. Sustainability and Long Term Impact

The program contributed to skill sustainability, creative innovation, and strengthened collaboration between the
university and the local artisan community. Artisans continued to apply newly acquired techniques in batik
production, supporting cultural pexwation and local economic development. In addition, the training enhanced
artisansd® motivation and confidence i n-oritrdedprodoctsi ng new
Planned followup activities, including integration with productiprocesses and digital marketing, aim to ensure

long-term impact. These findings indicate that structured, commibaisgd training can function as a sustainable
educational model for creative capacity building and meaningful univiecsitymunity engagement

CONCLUSION

This community service program demonstrates that batik design and fast@ioted pattern training represents

an effective educational i nnovation for enhancing art
handson mentoring, artisans iKebon Village improved their design skills, creativity, and understanding of
fashionbased batik production. The proposed commubétged training model highlights the role of structured

and contextual learning in supporting sustainable cultural indsisind local economic empowerment. Future

initiatives should integrate production and marketing components to strengtheardarigipact and replicability

of designbased community service programs.
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Abstract. This study investigates how deep learning is conceptualised and operationalised in early childhood education

through existing pedagogical models. Using a systematic literature review, articles published between 2016 and 2025

were retrieved fromSopus, ProQuest, and ScienceDirect using the key
Afpedagogyo. After applying predefined inclusion and excl
conceptual studies were retained fodepth anlysis. Data were extracted into an Excel matrix and analysed using

descriptive mapping and thematic analysis. Four erasting themes emerged: (1) the central role of teachers as

designers of learning contexts, proactive facilitators, an@mers; (2 play and contextual experienéesuch as

culturally grounded outdoor learning and school gardeas key media for deep learning; (3) technology (coding

toys, augmented reality, and-Based assessment) as a trigger rather than a goal for deep leah{dg esnyagement

and involvement as proximal indicators of deep learning processes in young children. The review concludes with a
conceptual model of deep learning pedagogy for early childhood that integrates these four dimensions and offers
implications br curriculum design, teacher professional development, and future empirical research.

Keywords: deep learning, early childhood education, preschool teacher

INTRODUCTION

The deep learning instructional model in education refers to an approach that emphasisesmaang)g

conceptual connectedness, and critical reflection, in contrast to surface learning, which focuses only on
memorisation and shetérm task completiofi], [2]. In early childhood education, deep learning is understood

as a learning process that actively engages children cognitively, emotionally, and socially through meaningful
experiences, problem solving, and connections withlifeatontexts, so that knowdige is not merely recalled

but genuinely understod@®], [4]. The urgency of implementing deep learning is increasing in the tviestty

century, which requires the development of critical thinking, creativity, collaboration, and communication from

an early age; hence, procedural and teachetred instruction ino longer sufficienf2], [5]. Recent studies also

indicate that deep learning approaches play an important role in building intrinsic motivation and learner

aut onomy, which form t he-terh ¢tcarmng acadinesd], [6].f Thix doncépthal e n 6 s |
understanding provides the basis for further examinin
development.

The implementation of deep learnibgsed instruction in early childhood has been shown to offer multiple
benefits for childrenés holistic development[/]. encompe
Experimental studies in preschool classrooms report that learning models designed according to deep learning
principles such as meaningf ul pl ay, problem solving,
and conceptual understanding complanéth traditional, routine, and productiented models. Other research

finds that such approaches increase childrendés abilit
higherorder thinking skills, such as classifying, comparing, and amjplg reasons. In the early childhood

context, deeply designed learning through traditional and thematic play activities has been shown to nurture joyful,
meaningful, and mindful learning, contributingtoseeionot i onal dev el opfaegulation[@,nd chi | ¢
[9]. However, these positive findings are not yet fully reflected in everyday early childhood classroom practice.
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Despite the recognised potential and benefits of deep learning, instructional practices in many early childhood
settings still tend to run counter to its core characterificsTeaching is often dominated by worksheets and
copying tasks, so children engage more in routine, preatiemted activities than in exploration, questioning,

and independent meanimgaking. In addition, play activities including traditional games aegently not
planned as meaningful learning experiences and function merely as time fillers rather than as vehicles for
integrating cognitive, social, emotional, and value dimensions through deep learning experiences . A culture of
teaching to the test arah emphasis on administratively meeting developmental indicators also remain strong,

l eading teachers to prioritise portfolios and writte
dialogue.

Furthermore, interaction patterns in many early childhood classrooms remain predominantlydeathdrand

oneway, limiting childrends opportunities to pose ques

own life contexts. The integiah of technology and learning media is likewise often superficial, for example
through merely playing videos or showing images without designing activities that promote analysis, exploration,
and knowledge reconstruction by children. These conditiongkeveubstantial gap between the ideals of deep
learning and the realities of early childhood classroom practice, signalling the need for systematic efforts to design
instructional models that explicitly accommodate deep learning experiences for yodngrchib date, numerous

studies on deep learning in education have been conducted, yet most focus on primary, secondary, and higher
education levels and on the integration of technology and data mining rather than on the development of
pedagogical models fe@arly childhood educatidd], [10]. Literature reviews show t hat
is often used in the context of artificial intelligence and educational data mining to analyse learning data and
predict student performance, so the pedagogical dimension of meaningful learningesdtEs received less
attention[11]. At the same time, studies at the primary level conceptualise deep learning as an approach that
promotes knowledge integration, problem solving, and character development, but their focus remains limited to
specific subjects and does not address earlglatod contexts in detail.

Research that specifically examines or develops deep learning instructional models for young children is still
scarce, although there are early initiatives for example, using traditional games to facilitate joyful, meaningful,
and mindful learning8], [9]. Therefore, the novelty of this study lies in its effort to formulate a deep learning
instructional model explicitly designed for early childhood by integrating deep versus surface learning concepts
from international scholarship with contemporary regditof early childhood practice. Unlike previous research

that has emphasised technology or higher educational levels, this study focuses on constructing a conceptual
model that outlines principles, components, and operational steps of deep learning ypatagagn be
implemented by early childhood teachers in the Indonesian cdBiejd]. Consequently, the study is expected

to fill a gap in the literature on deep learning pedagogy in early childhood education and to provide a foundation
for policy development, teacher training, and innovation in early childhood classroom practice.

Based on this background, the study aims to (1) identify and synthesise concepts, characteristics, and indicators
of deep learning that are relevant for young children based on recent international research; (2) map key problems
in early childhood instruatnal practice that hinder the realisation of deep learning at the planning,
implementation, and assessment stages; and (3) formulate a conceptual model of deep learning instruction that is
contextualised to the needs and realities of early childhoodg®tflo achieve these aims, the study employs a
systematic literature review (SLR) method, analysing Engddisguage international journal articles published in

the last ten years that discuss deep learning in pedagogical, early childhood, and mdaaimjfigl contexts.

The SLR process involves defining inclusion and exclusion criteria, searching indexed databases, screening
articles, and conducting thematic analysis to produce a comprehensive synthesis as the basis for constructing a
deep learning instictional model for early childhood education.

METHOD

This study employed a Systematic Literature Review (SLR) approach following the Preferred Reporting Items for
Systematic Reviews and Mefmalyses (PRISMA) protocol to ensure reporting quality and rifii?jt The SLR

was chosen because it provides transparent, replicable access to the strengths and limitations of existing studies,
identifies what is currently known, and reveals specific research gaps related to deep learning instructional models
in early chidlhood education.

Eligibility Criteria (Inclusion/Exclusion Criteria)

The review included studies that examined the characteristics of deep learning pedagogy and pedagogical
approaches aimed at promoting meaningful learning in early childhood. Specific inclusion and exclusion criteria

were developed to select relevant stadieable 1). Three electronic databases were used to collect the data (Table

2). A search string was constructed to identify key t
| earningo AND fiearly childhoododo AND fApedagogy m
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TABEL 1. Inklusi/Eksklusi Criteria

Criteria Inclusion Exclusion
Publication 20162025 Before2016
Language English NortInggris
Topic Deep learning pedagogy in ECE Deep learning Al/teknolog
Conteks Children aged 36 years / ECE teachers >6 tahunhigher
Digital Technology Pedagogical approaches Purely
TABEL 2. Database and Search String
Search Engine n
Scopus 2
ProQuest 718
ScienceDirect 73
Total 793
TABEL 3. Weight of Evidence Criteria
Level Methodological quality Methodological relevance Topical relevance
1 Excellent Approaches and methods are excellen Highly aligned with the research Highly relevant
guestion
2 Good Good coherence between methodologic  Aligned with the research question Relevar
elements
3 Logically structured and broadly coherer Generally aligned with the researct Generally relevant
Satisfactory guestion
4 Inadequate Unclear or weak methodological rational Not aligned with the research Does not address the researc
guestion question

Search Strategy and Screening

The search strategy began with an initial exploratory search in Google Scholar, followed by a systematic search
across four academic databases (Table 2). For all databases, the search strategy combined core keywords and
relevant synonyms related to the gasch questions using Boolean operators. The screening process was
conducted in two stages: an initial screening of titles and abstracts, followed-taxfidtreening (Figure 1). The

primary author carried out the initial title/abstract screening, whiak then validated by two independent

reviewers. A random sample of 20 out of 70 articles was deltdeked, yielding very high inteater reliability
(Cohends Kappa O 0.8). To ensure the quality of t h
weightof-evidence criteria based on Gough (20[13].

Data Extraction and Analysis

Details of each study were recorded in an Excel spreadsheet, including: authors, country, year of publication,
sample size and participantsé age, research question
Two types of data analysis wersad to organise and synthesise the relevant evidence. First, a descriptive analysis

was conducted to map the characteristics of the studies, such as references, study focus, key points, and context.
Second, thematic analysis was employed to cluster thee ided codes and categories. Study content was
systematically extracted and coded in line with the review questions, following the thematic analysis procedures
outlined by Clarke and Braun (201@¥]. This process involved iteratively scanning the literature for areas of

interest related to the review questions and identifying potentially valuable emerging themes.
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Figure 1. Screening Process

RESULT

Four main themes emerged from the eight articles: the role of teachers as facilitators of deep learning, play andeogréeghads as a
medium for deep learning, technology as a trigger (rather than a goal) for deep learning, and engagementfinaslikeynimdicators of
the depth of learnin@Table 4)

TABEL 4. Characteristics of the literature.

Author (Year) Study focus Sample / Context  Methodology / Instruments Key findings
JacksorBarrett ~ On Country Learning to Year 1 Aboriginal ~ Qualitative case study; Higher involvement,
& Lee- strengthen Aboriginal children (56 classroom and On Country confidence, language, and
Hammond childrends i d years);,weekly observations; teacher, cultural identity; children
(2018) involvement through culture half-day visits for ~ AIEO, and parent showed strong recall and
and landbased learning ~6 months interviews; Leuven reflection on experiences.
Involvement Scales
Catalano etal.  Child-centred competence 376 ECEC Mixed methods; focus Training improved
(2023) and slow pedagogy in early teachers; groups, training activities, child-centred competence an
childhood education in-service training  survey scales on slow pedagogy practices
programme child-centred competence linked to deeper, selfirected
and constructivist play and motivation.
orientation
Pollarolo et al. Teacher sd st r 22empirical Systematic literature Teachers mainly used
(2024) and child outcomes when studies on coding review (PRISMA); guestioning, dialogic
using coding toys in ECEC  toys in ECEC thematic analysis scaffolding, and
(20102022) collaboration; coding toys

supported problem solving
and computational thinking.

Kelpsiene & Predictors of deep learning 319 preschool Quantitative survey; Constructivist, socieultural
Monkeviciene and competence with teachers using AR regression analysis teacher roles and positive
(2024) augmented reality in with children aged perceptions of AR predicted
preschool 517 childrendés de
competence development.
Walshe et al. Schootbased food gardenin¢ Children in an Qualitative ethnography;  Gardening fostered empathy
(2025) and ecological capabilities  Australian Early participant observation, with plants, multispecies
under EYLF 2.0 Childhood School; field notes responsibility, independence.
10-week garden and deep, situated ecologica

programme learning.
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Buldu & Buldu Playful learning in 11 teachers in four Qualitative case study; Teachers viewed playful
(2025) innovative early childhood  early childhood classroom observations an learning as most appropriate
classrooms in the USA classrooms interviews for childrend

deep learning through guidec
and exploratory play.

Ri t o ga e Conceptualisation and 286 quantitative Scoping review; mapping Identified 77 instruments;
(2023) measur ement ¢ studieson of definitions, theories, engagement treated mainly &
engagement in ECEC engagement in instruments observable interaction,
ECEC involvement as internal

experience; called for clearer
concepts and validation.

Dong et al. Deep learningbased 371 primary and Survey; fourdimension Fourfactor leadership scale;
(2025) assessment tool for teacher secondary teacher: leadership scale; factor Al model accurately
leadership (ITLLSTM) in Xinjiang, China  analysis; Diagonal classified teacher leadership
BiLSTM model profiles for dynamic
assessment.

Teacher role as deep learning facilitator

Deep learning in early childhood is strongly shaped by how teachers position themselves as designers of learning
contexts, proactive facilitators, and-lEarners who reflect on the process together with child®n Within slow

pedagogy and chiid ent red educati on, teachers who respect chil
them to choose activities, and design intebested learning experiences have been shown to enhance deep
engagement, intrinsic motvato n, and chil drends r[@fl ection on their o

Play and contextual experiences as a medium for deep learning

Learning experiences grounded in local culture and real environments, such as On Country Learning programmes

and school gardens, demonstrate that children achieve deeper learning when they are emotionally, socially, and
ecologically connected to the placebere they leariil7]. Likewise, playful learning practices in innovative
classrooms show that intentionally provoked pl ay, w
spontaneity, becomes a key vehicle for developing deep conceptual understanding, -dedigign and

reflective capacitiefgL8].

Technology as a trigger, not the goal, of deep learning

Systematic reviews on the use of coding toys in ECEC indicate that technology functions only as a trigger for

deep learning when it is combined with pedagogical strategies such as dialogic scaffolding, collaborative work,

and higherorder questioningthat h al | enges ¢ H19)l Studiesrod aigmertted redlity im greschool

education further emphasise that AR creates multimodal conditions for deep learning through exploration,
problem solving, and creativity yet the qgumhsithey of t e
decisive factof15]. At the same time, the use of deep learning (Al) models for assessing teacher leadership
illustrates how technology can support daf@rmed pedagogical decisionaking without becoming the primary

goal of the learning procef20].

Engagement and involvement as indicators of deep learning

A scoping review on measuring childrends engagement
understood as qualities of participation characterised by high concentration, intrinsic motivation, active
exploration, and a sense of meaning featuresety aligned with the construct of deep learq2lj. The use of

the Leuven Involvement Scales in On Country Learning programmes demonstrates that children display higher
levels of involvement, richer recall, and stronger enthusiasm when learning in meaningful cultural and natural
contexts than in convential classroom$§l7], while studies on playful learning show that flexible, minimally
structured play environments promote deep engagement that is a prerequisite for meaningful learning to occur.

DISCUSSION

The SLR findings reinforce that deep learning in early childhood depends primarily on the quality of the
teacherdés role as designer of |l earning experiences,
show that teachers who position thelwee as facilitators and dearners designing exploratigith contexts,
providing opportunities for choice, and scaffolding reflection are more successful in fostering deep cognitive
engagement and sustained measmmaking in children[22]. This approach aligns with chilcentred and
studentcentred learning environments, which have been shown to promote -bigleerlearning strategies,
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knowledge transfer, and selgulation, including in the early years of primary education that are closest to the
early childhood contexR3], [24]. Within slow pedagogy and chilckntred education, the shift from the teacher
asastefpy-st ep instructor to a fidesigner of Il earning | and:
dialogue lead to conceptual understanding rather than rapgliance with instructions.

The discussion of play and contextual experiences as media for deep learning shows that play-basgolace

|l earning fubetweenaspaoaedi where childrendéds emotions,
learning experience. Contemporangsearch indicates that outdoor and plaased learning environments
strengthen childrends sense of belonging and connect

intrinsic motivation, willingness to take intellectual risks, and capacityefitection[25], [26]. At the same time,

studies on guided play and playful learning suggest that intentionally provoket thiaygh open questions,
challenging materials, and opportunities for collaboration is more effective in supporting conceptual
understanding and higherder thinking than either completely free play or fully teaatiezcted instructiof27],

[28]. Thus, the SLR finding that culturally grounded, natoased play and carefully designed playful learning
serve as key media for deep learning is consistent with evidence that children learn most deeply when their play
is guided yet still preserves aggnc

The SLR results on technology as a trigger, rather than a goal, for deep learning are consistent2@flopost
research that positions ICT including educational robotics, coding toys, and augmented reality as tools for thinking
rather than learning objexin themselves. Literature reviews indicate that the most meaningful technological
experiences for children occur when digital tools are embedded within a constructivist pedagogy, for example to
make abstract concepts concrete, facilitate multimodal eaqde, and stimulate reflective dialogue between
children and teachef29], [30]. In the field of computational thinking, early childhood studies show that the
benefits of robotics and coding arise mainly when teachers scaffold problem solving, encourage children to
explain their reasoning, and connect programming activities telifeaituations, rather than when children
simply follow command patterri81], [32]. Meanwhile, the use of machine learning and learning analytics in
educational assessment is described as an opportunity to enrich evidence for pedagogicahusdisiptut it
still requires critical interpretation and ethical judgement from teaclesvdid reducing the complexity of
learning processes to algorithmic scores d@dje [34] In other words, the SLR finding that technology only
triggers deep learning when combined with dialogic scaffolding and collaborative work confirms the position of
technology as a catalyst rather than the centre of learning.

Finally, the focus on engagement and involvement as indicators of deep learning places the process dimension
of childrends | earning on an equal footing with acad
that child engagement encompassing b&hawl, cognitive, and emotional components is strongly associated
with academic achievement, so@motional development, and psychological wvieing, even when
socioeconomic background is controlled [85], [36]. In ECEC, involvement measured through indicators such
as concentration, persistence, positive emotional expression, and orientation to meaning is regarded as a proximal
indicator of the quality of c hi-tedtedeandcegnitivelyachallenging exper
environment$37], [38]. Studies of flexible, minimally structured play environments show that when children are
given freedom to move, choose materials, and negotiate with peers and teachers, their engagement increases and
is accompanied by more complex thinking strategiesh sisccausal explanations, planning, and evaluation of
ideas[39], [40]. Accordingly, the SLR finding that engagement and involvement are prerequisites for meaningful
learning strengthens the argument that deep learning pedagogy must always be examined through observable and
systematically measurrécgatonndi cators of childrenés pa

The main limitation of this SLR lies in the restricted scope and depth of available evidence, both in terms of
context and study methodology. Most of the included research is still concentrated-incloigie countries and
in relatively weltresourced, inovationoriented settings, so generalising the findings to early childhood contexts
in developing countries or undezsourced areas must be done with caution. In addition, many studies are
descriptive or correlational, use relatively small samples, akddagitudinal designs, meaning that relationships
between interventions (such as playful learning, technology use, ortplace e d appr oaches) and c
learning are inferred rather than established causally. The constructs of deep learrsggmemng, and
involvement are also not consistently defined across studies; variations in operationalisation and measurement
instruments may introduce interpretive bias when synthesising findings. These limitations highlight the need for
experimental and Mmitudinal research across diverse contexts, supported by more coherent conceptual
definitions, to more robustly test how teacher roles, play, and technology genuinely influence deep learning in
early childhood.

CONCLUSION

Overall, this SLR indicates that deep learning in early childhood is not driven by a single component, but by

the synergy between teachersdé roles as facilitators
contexts that are culturally amdologically rich, the use of technology as a trigger for exploration and reflection
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rather than an end in itself, and childrenbés high b
indicator that meaningful learning is truly occurring.
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Abstract. The purpose of this study was to determine the analysis of the use of SIGASER Interactive learning (Simak,
Gambarkan, dan Geser). The study was based on the problem where kindergarten teachers still have difficulty drawing
simple drawings. The bjects of this study were kindergarten teachers in the Yogyakarta City area. The number of
subjects involved was 28 kindergarten teachers. The research method used wasxpeqtiastntal, to measure the
success of the use of SIGASER Interactive learriihg. data collection technique was through direct observation of

how kindergarten teachers draw and are shown the results of their drawings. The assessment aspects of this drawing
work are the shape of the drawing object and the composition of the dialyéng created. Data analysis was carried

out using a-test to see the pretest and posttest scores. The results of this study showed thtgsheepudts showed

that 7 kindergarten teachers had already drawn simple drawings, while 93% still hadtyiffrawing simple
drawings. The podest results showed a significant increase in the simple drawing skills of kindergarten teachers after
the implementation of SIGASER interactive learning. Most teachers, namely 94% of teachers, were able to draw
simpe drawings. These results indicate that SIGASER (Simak, Gambarkan, dan Geser) learning can improve simple
drawing skills for kindergarten teachers. This study has limitations in that it was only tested on kindergarten teachers
in Yogyakarta, so it does heepresent the simple drawing skills of kindergarten teachers as a whole.

Keyword: SIGASER, drawing, early childhood teachers, kindergarten

INTRODUCTION

Skills draw simple for garden teachers Kindergarten is one of them competence professionals who should be
mastered . This is also in line with with Teachers and Lecturers Law , that every teacher must own competencies
including pedagogy1], [2] , professional , social , and personality . Kindergarten teachers who have skills draw
with okay thernwill affect the quality classroom learnifg], [4] . Activities drawing in kindergarten no aim For
produce artist small , will but For understand object through v[8lial6], [7], [8] . That is , drawing as one of
the media or means learning . Concept This called with education through art , which was introduced by Herbert
Read[9] . Skills draw simple good kindergarten teacher , has benefits on quality learning and practicing learning
draw[10]. This is make child more easy understand , so that child can easy be creative work image . In addition ,
it has impact to aspect development child his studéaf$[13]. When learning draw implemented in class , the
teacher stimulates child visaH]i [16], helps development cognitiy&7]i [19], fine motor skillg20], creativity
[21], [22], and means expression cHEB]T [25]. Competence good professiopained by kindergarten teachers,
has an impact stimulated aspect development child .

However , there are kindergarten teachers who have limitations ability draw simple . Observation results
regarding kindergarten teachers in DI Yogyakarta, there were 35 out of 52 kindergarten teachers who experienced
difficulty draw simple . Indicator prdbm the seen 18 kindergarten teachers more choose imitate ( copy ). Object
the image created is still not clear there are 17 kindergarten teachers, because minimal detail of the objects created
. Kindergarten teachers who have Can form A object pictuadirigt17. Causes problem This that is Lots- PG
PAUD graduates who do not get portion Enough in learning art appearance children. Implementation learning
draw only drawing and coloring, not yet existence modification like shifted. Limitations This impadeson
optimally visual stimulation for children in class.

Solution to the above limitations that is development learning interactive SIGASER (Listen, Draw and Slide)
based digital animation for increase skills drawing on kindergarten teachers. The resulting drawings from
SIGASER later can be slid the object useetd , so that cause impression move . Suppose object frog , later
object the when shifted cause effect jumping . This digital animation , functions help understand skills and
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knowledge base dray26]i [28]. Kindergarten teachers do not must produce realistic images like graduate of
bachelor art appearance , but at least produce work picture simple . Simple image the covering aspect object
visible imageits shape , and the details of the object the imagekthcomes characteristics object The solution

to the limitations this , based on studies literature relgg®fi [31]and analysis needs that are carried out with
kindergarten teachers. Most kindergarten teachers expect work the image created modified 2D shape , can be
moved or moved .

Study This aim For analyze learning interactive SIGASER (Listen, Draw and Slide) based digital animation
against skills drawing on kindergarten teachers. The hope is that teachers can be creative together child his
students , played together good indoor®utdoor[32] , means education charac{dB], as well as can made
into as a learning medium interactive . Research results This support achievement of Asta Cita, as well as prepare
generation towards Golden Indonesia 2045.

RESEARCH METHOD

Development in research learning interactive SIGASER (Listen, Draw , and Slide) based this digital animation
use quasiexperimental design with pretest and posttest. Subject study shared become group experiments , which
get learning with the SIGASER modeind groups control ( learning conventional ). Data analysis was carried
out with ttest for see pretest and posttest scores , as well compare results between group experiments and controls
. If the results show significant difference (p < 0.05) and no6i@0% of children reach category Good or very
good , then the learning model based on AGAR stated effective in increase visual intelligence of kindergarten
children .

Subject study This is a kindergarten teacher in the Yogyakarta area, with involving 28 kindergarten teachers
in Yogyakarta City. Subject study This spread , things This For guard objectivity results research . Research This
carried out from September to tOber 2025. This data collection technique aim obtain appropriate data with
objective research, researchers do technique data collection including questionnaires and observations or
evaluation work picture .

Effectiveness test learning interactive SIGASER based digital animation is done with use desigin pretest
posttest on one group without contfa4l] . Data obtained from results evaluation skills drawing of kindergarten
teacher before and after treatment , then analyzed using sateptepiired ( Paired Sampldest ) for see
significant differencen a way statistics . The model is stated effexththere is difference significant score (p<
0.05) between results pretest and posttest , accompanied average yield increase skills draw simple for kindergarten
teachers more from 80% of the criteria Good .

Instrument study development learning interactive SIGASER (Simak, Gambarkan, dan Geser) based digital
animation that has been described above. Validation results analyzed use formula index validity grains Aiken ,
with index agreement the rater is 0.@%]. Item instruments that get values below 0.80 are declared invalid,
whereas grains instrument with mark more from 0.80 is declared valid and ready used .

Reliability test to instrument questionnaire in study development learning interactive SIGASER (Simak,
Gambarkan, dan Geser) based digital animation is done For know internal consistency of items statement use
Cronbach's Alpha formula . Instrument tested28 kindergarten teachers and analyzed use Cronbach's Alpha
assistance, with criteria reliability that is Cronbac
criteria the stated reliable and worthy used in research data collection.

RESULTS AND DISCUSSION

Result

Based on results of the trials conducted against 28 garden teachers children in the Yogyakarta area, obtained
improvement score skills draw simple after using a learning model interactive SIGASER (Simak, Gambarkan,
dan Geser).

Based on category evaluation skills drawing, before treatment part most teachers are in the category enough
and less, whereas after done treatment the results of the teacher trial reached category good and very good. Trial
results show existence signifidatifference (p < 0.05) between pretest and posttest results, so that the learning
model interactive SIGASER stated effective increase skills draw simple to kindergarten teachers.
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M Excellent M Good I Adequate M Poor

Figure 5. Test Results

Figure 6. Test Work

Based on resultsretestabove,it can be seen that ability draw simple garden teacher children are still classified

as low before givefearningtreatmeninteractive SIGASER (Listen, Draw and Slide). Most teachers, namely by
79%, is in the category less, which shows that majority participant Not yet capable produce picture with clear
shape and details of the object. While that, 14% of teacheriscuded in category enough, which means they
Already can draw with form visible babet still limited in matter proportion and creativiiOnly 7% of teachers

entered category good, and not There is none (0%) achieved very good category. This data show that skills draw
simple kindergarten teacher before done treatrfiezdtment)is still not optimal. Condition the strengthen need

will innovation learning, where the SIGASER model is expected capable become solution For increase ability
drawing teachers through approach interactive.

ml m2 m3 m4

Figure 7. PostTest Results

Based on resuligosttestabove, it can be seen existence improvement significant in skills draw simple garden
teacher children after its implementation learning interactive SIGASER (Simak, Gambarkan, dan Geser). Most
teachers, namely 67%, are in the very good category, indidaignajority participant Already capable draw

with proportion , detail, and clear visual expression. As many as 29% of teachers are in the category good ,
signifies that they has control basics draw simple with Enough goochpable develop creativity in work they.

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”
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Meanwhile that, only 4% of teachers are in the category enough , and not there are teachers who are included in
category not enough.

Figure 8. Post Test Work

This result show that after follow SIGASER learning (Simak, Gambarkan, dan Geser), ability drawing of a
kindergarten teacher experiencing real improvemeompared to with condition beginning (pest).
Implementation of the SIGASER model which emphasiaetivities listening, describing, and moving object
picture proven effective in help teachers understand structure shape, proportion, and stimulate visual creativity.
Thus, it can concluded that learning interactive SIGASER influential positive andicsighito improvement

skills draw simple to the garden teacher children.

Figure 9. Pre Test Work Figure 10. PostTest Work

Although results study stated increase study this still has necessary limitatimes that is amount subject study

This only limited to 28 garden teachers children in the Yogyakarta area. Therefore, That researchers furthermore
expected can expand @rage study with involving garden teachers children from various areas throughout
Indonesia.

Discussion

The results of the study showed that the interactive learning model SIGASER (Simak, Gambarkan, dan Geser)
significantly improved the simple drawing skills of kindergarten teachers in Yogyakarta. Before the treatment was
given, most teachers were in the pft9%) and sufficient (14%) categories, while after the treatment the majority
improved to the good (29%) and very good (67%) categories. This improvement indicates that the SIGASER
model is effective in helping teachers understand shape, proportiowjsaradi expression in a more focused
manner. This finding is in line with the opinion [#lwho emphasized that learning to draw is effective in
developing children's visual intelligence, and thus, also influences the improvement of teachers' visual competence
as the main facilitators of art activities.

The implementation of SIGASER, which emphasizes listening, drawing, and moving objects, can create an active
and reflective learning experience for teachers. Through this process, teachers not only imitate visual forms but
also develop an understandingtibé structure and meaning of the resulting images. This aligns with the theory

of [7], which states that drawing activities can be a means of conceptual learning @xplsettion, as well as

the findings off4], which emphasize that drawing activities encourage both children and teachers to construct
scientific knowledge through visual representations. Thus, SIGASER serves as a model that integrates cognitive,
motor, and creative aspects in one integrated legrexperience.

Improving teachers' drawing skills also reflects the importance ebasisd learning approaches and interactive
technology in early childhood education. The SIGASER model, which uses animation media and digital object
shifting, has been shown to stim@atreativity and enhance teachers' visual skills. This alignd2yitheory that
integrating digital technology into art activities can enrich teachers' pedagogical strategies and support visual
storytelling. Furthermord36] emphasized through their Animati@ased Drawing in Kindergarten project that
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animation technology can foster children's understanding of form and visual imagination, making this approach
relevant for teacher training.

Theoretically, the results of this study reinforce the view that arts education for kindergarten teachers has a
significant contribution to the quality of creative learning in early childhood. Accordifg6ip teachers who

possess visual arts competencies are better able to create expressive, imaginative, and meaningful learning
environments. In this context, SIGASER not only improves drawing skills but also shapes teachers' visual and
reflective thinking toweds the learning process. However, this study has limitations in the number of subjects (28
teachers in the Yogyakarta area), so further research is recommended to involve more participants from various
regions so that the results can be generalized mioiedyw

This study has several limitations, including the fact that it was only conducted with kindergarten teachers in the
Yogyakarta region, with a limited number of participants of 28. This condition means that the results of the study
cannot represent the sitepdrawing skills of kindergarten teachers as a whole in Indonesia. Furthermore, this
study did not explore in depth other factors that may influence the effectiveness of the SIGASER model, such as
teachers' art education background, teaching experiemtéh@availability of technological facilities. Therefore,

the recommended followp plan (RTL) is to conduct research with a wider sample coverage from various regions,
and to develop a digital version of SIGASER based on an online platform for gra@deahaccessibility. Future
researchers can also examine the {tergn impact of SIGASER implementation on children’s creativity and
teachers' pedagogical competence, so that this model can be continuously refined as a sustainable art learning
innovation

CONCLUSION

Based on the results of research conducted on 28 kindergarten teachers in the Yogyakarta region, it can be
concluded that the interactive learning model SIGASER (Listen, Draw, and Slide) has proven effective in
improving simple drawing skills of kindergart teachers. Before the treatment was given, most teachers still had
difficulty in drawing objects proportionally and in detail. However, after the implementation of SIGASER, the
teachers' abilities improved significantly, with most participants achieyiogl and very good categories. This
improvement shows that SIGASER is able to help teachers understand the structure of form, composition, and
foster visual creativity through an interactive approach based on listening, drawing, and sliding drawing objects
This learning provides an important contribution to the development of the arts competencies of kindergarten
teachers as the primary facilitators of creative learning in early childhood. However, this study has limitations
because it was only conducted anlimited scope, namely kindergarten teachers in the Yogyakarta region.
Therefore, further research is needed, involving more participants from various regions and developing a digital
version of SIGASER for wider application. Thus, SIGASER has the pat¢otbecome an adaptive, interactive,

and sustainable arts learning innovation in improving the visual and pedagogical skills of early childhood teachers
in Indonesia.
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STRENGTHENING THE JOB HAPPINESS OF INDONESIAN
MIGRANT WORKERS IN MALAYSIA

Rosita Endang KusmaryanDyah Ayu PurwaniningtydsRilis Asterind, R. Mahendra
Wijaya Santosé.

YogyakarteStateUniversity Jndonesia

Abstract: The Strengthening Work Happiness Activity for Indonesian Migrant Workers (PMI) in Malaysia was carried
out as an effort to improve the psychological wming and performance of workers through a structured
psychoeducational approach. This pargrinvolves 13 PMIs aged between 30 to 60 years old with a working period

of between 5 to 35 years. The implementation method includetegitepostest, training, group discussion, and
reflection, with a focus on improving understanding of job happiriéss measurement results showed a significant
increase in the participants' level of knowledge and awareness of the concept of job happiness after participating in the
training. In general, participants showed a positive response to the material andsnustuh

Qualitatively, the analysis of participants' responses revealed three main themes, namely pleasure, engagement, and
meaningfulness at work. Participants reported improved ability to manage stress, strengthen social relationships in the
work environment, ahfind positive meaning in their professional activities. This intervention has been shown to be
effective in strengthening the psychological dimension of happiness and increasing PMI's work motivation. The results
of this activity affirm the importance gbsitive psychologypased training as an adaptive and sustainable strategy for
empowering migrant workers, as well as providing recommendations for social institutions and governments to
integrate similar approaches in Indonesian labor welfare progranwesdab

Keywords: Job Happiness, Indonesian Migrant Workers, Malaysia.

INTRODUCTION

The phenomenon of international labor migration has become an important part of Indonesig@sasocinic
dynamics. In the last two decades, the number of Indonesian Migrant Workers (PMI) has increased significantly
in line with limited domestic employmé and wage disparities between countries (Raharto & Utami, 2021).
Malaysia is one of the main destinations for migrant workers due to its geographical proximity, cultural
similarities, and high need for domestic and industrial workers. However, behssdapgortunities, PMIs often
face challenges that have an impact on their welfare and happiness at work.

Job happiness is an important factor for PMIs because it is related to psychologidzinglimotivation,
and productivity (Fisher, 2010). However, various studies show that migrant workers are vulnerable to
psychosocial pressure due to long workingrBplow wages, discrimination, and lack of social support (Suud et
al., 2023). This condition decreases job satisfaction and increases theaisbkrmit work stress. According to
Diener et al. (2018), happiness is not just an emotional condition bio¢ iesult of an interaction between
individual factors and the social environment that affects subjectivebeilly. In the context of PMI, job
happiness is greatly influenced by the way they interpret work, the quality of social relationships, ailitythe ab
to adapt to the new work culture.

Working conditions in Malaysia are often not ideal. Several reports noted discrepancies in employment
contracts, violations of working hours, and limited access to mental health services (Kiranantika et al., 2023).
Although there is a bilateral agreemeatween Indonesia and Malaysia, its implementation on the ground is still
not optimal. The International Labour Organization (2016) even categorizes work with a monotonous routine as
a psychological risk because it can reduce workers' motivation and hegpihés pressure is even heavier when
migrant workers struggle to adapt to different cultures, languages, and work values.

In such situations, a positive psychology approach is a relevant strategy to increase job happiness. Positive
psychology emphasizes the reinforcement of personal strength, positive emotions, and the meaning of life
(Seligman & Csikszentmihalyi, 2000). Imtentions involving gratitude reflection or journaling have been shown
to improve the subjective welleing of workers (Lyubomirsky et al., 2011). In addition, community social support
has also been shown to lower stress levels and increase the hapjiniggard workers (Shin & Lee, 2021). The
PMI community can be a source of emotional support and a safe space to share experiences and build solidarity.
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Adaptation to work culture also determines the happiness of migrant workers. Research by Chen et al. (2022)
shows that cultural intelligence is positively related to job happiness inautissal workers. PMIs who are able
to adjust emotionally and solliatend to have a harmonious relationship with their superiors and colleagues,
thereby reducing the potential for interpersonal conflicts.

In terms of policy, the protection of migrant workers has so far focused on legal and administrative aspects,
but has not specifically touched on the aspect of emotionatbhseily (ILO, 2022). In fact, job happiness
contributes to productivity, loyalty, na quality of work relationships (Oswald et al., 2015). Therefore,
psychological interventions based on job happiness are very important to support the welfare of migrant workers,
as well as in line with the Sustainable Development Goals (SDGs) agenaia 8frggarding decent work.

Ultimately, strengthening the happiness of migrant workers in Malaysia is not only a psychological issue, but
also a moral and social one. Improving the welfare of migrant workers means rewarding their contribution to the
national economy. This programasreal step in bridging the gap between economic-beitig and emotional
well-being. Thus, thisommunity service activity is expected to be an inspiration for similar efforts in the future.

LITERATURE REVIEW

Happiness is a central concept in positive psychology and has developed through a variety of theoretical
perspectives. Experts use different terms such as subjectivbairdl (Diener, 1984), psychological wéking
(Ryff, 1989), emotional welbeing, anl authentic happiness (Seligman, 2002). Although they have a variety of
focuses, all of these approaches aim to explain how individuals assess thelireimglland quality of life both
subjectively and objectively. The development of the theory of hagppidéd not stand alone, but was a
continuation of the foundations of humanistic psychology pioneered by Maslow, Rogers, Allport, Jung, and
Erikson.

Maslow (1943) through the theory of selftualization states that happiness arises when basic human needs
are met and individuals are able to actualize their potential. This view emphasizes happiness as the culmination
of selfdevelopment, not just a hedlstic experience. In line with that, Rogers (1961) introduced the concept of
a fully functioning person, which is an individual who lives authentically, accepts himself, and is open to
experience. Happiness, in Rogers' view, is the result ehsefptane and psychological freedom.

Allport (1961) through the theory of mature personality explains that happy individuals have emotional
stability, healthy social relationships, and a meaningful life orientation. Jung (1953) added an intropsychic
dimension through the concept of individioat which is the process towards sdtttegrity through the balance
of conscious and unconscious aspects. Happiness is seen as the result of integration and harmony in the individual.
Meanwhile, Erikson (1959) emphasized the role of the social envirdremeinsuccess in passing the stages of
psychosocial development as factors influencing-leihg.

Subsequent developments gave birth to the school of positive psychology pioneered by Seligman and
Csikszentmihalyi (2000). Positive psychology focuses on human strength and how individuals can develop
optimally. Seligman (2002) introduced the concept oth&uatic Happiness and then developed the PERMA
(Positive emotion, Engagement, Relationships, Meaning, Accomplishment) model as an empirical framework for
psychological welbeing (Seligman, 2011). This approach affirms that happiness is a combinatiositivepo
feelings, meaning, and engagement in worthwhile activities.

Diener (1984) developed the concept of Subjective \Belhg (SWB) as a framework to assess happiness
through three main components: life satisfaction, positive affect, and low negative affect. Subjective happiness
depends on an individual's evaluatiohisf or her life as a whole, not just on external conditions such as economic
or social status. In the context of work, Ryff (1989) introduced the concept of Psychologicéaivell(PWB)
which consists of six dimensions: autonomy, mastery of the envirtnpersonal growth, positive relationships,
selfacceptance, and life purpose. PWB views happiness as the result of the realization of potential and self
development.

In the context of organizations and the world of work, happiness is expanded to the concept of happiness at
work. Fisher (2010) states that happiness at work includes affective, cognitive, and behavioral dimensions that
reflect involvement, affective comimient, and satisfaction with work and social relationships in the work
environment. Job happiness has a positive impact on performance and productivity (Oswald et al., 2015), increases
creativity and adaptability (Lyubomirsky et al., 2005), and lowersrigieof burnout (Bakker & Oerlemans,

2016).

The concept of job happiness is increasingly relevant in the context of migrant workers. They face emotional
distress, social isolation, and cultural differences (Shin & Lee, 2021). Social support, the quality of relationships
with superiors, and the meagi of work are key factors that affect their happiness in the destination country (Suud
et al., 2023). Chaiprasit and Santidhirarku (2011) emphasized that the quality of interpersonal relationships, a
supportive work environment, and leadership style fs@gnificant effect on employee happiness. In migrant
workers, these factors determine the level of psychological adaptation adukimgllduring work.
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Thus, happiness theories from humanistic psychology, positive psychology, and work context provide a
comprehensive framework for understanding the work happiness of migrant workers. Happiness is not only about
positive emotions, but also about meaningf-aeteptance, social relationship support, and a balance between
work demands and personal we#ing

METHOD

This community service (PkM) activity uses a participatory action research (PAR) approach that emphasizes
the active involvement of participants in all stages of activities. The PAR approach allows participants to be the
main subjects in identifying probies, finding solutions, and evaluating the results of activities (Kindon et al.,
2007). This approach is considered appropriate because it aims to build the psychological capacity of Indonesian
migrant workers (PMI) through collaborative and reflective li@ippiness training. The activity was carried out
in the work area of Indonesian social organizations in Malaysia by involving migrant workers from various
informal and formal sectors. The main focus of this activity is to increase job happiness ast 4o stfflengthen
the psychological wellbeing and productivity of migrant workers.

The stages of the activity are systematically designed from preparation to final evaluation to ensure the
effectiveness of the intervention. The methods used include the distributionteSprpiestionnaires, training,
interactive lectures, group discimss, focus group discussions (FGDs), and evaluative fesis. Each method
is designed to dig into perceptions, improve understanding, and strengthen participants' emotional skills in creating
job happiness. The implementation of activities is carrigdby combining psychoeducational and reflective
approaches as suggested in psychologicalestig

intervention training (Sin & Lyubomirsky, 2009). The stages of the activity are presented in detail as follows:

Tablel. Stage®f Implementatiorof PMI Work HappinessStrengthening\ctivities

Sess Purpose Activity Formof Activity
ion
1 Openingand Theteamopengheevent Discussiong@ndGames
Introduction Theteamgetsto know theparticipants
Worriesandexpectations
Theteamexplainsthepurposeand
purposeof theevent
Contract activityregulations
2 Understandinghe Theteamexplainedhebasicconcept Lecturesand
importanceof happiness  of happiness isocialinteractionand Discussions
atwork theimportanceof happinesbetween
all partiesn theworkplace
3 Understandhowtobuild ~ Theteamexplainsthepattern Lecturesand
work happinessvith happinespetweerPMIs Discussions

colleaguesndsociety Teamexplainshowto createwvork

happinessvith fellow colleaguest

work
Theteamexplainshow
CreatingHappinessatWork
4 Discussiorand Theteaminvitedtheparticipantso FGD,conclusiordrawn,anc
Evaluation reflect on their experiences of readines$or action

happiness so far in Malaysia
Theteaminvitesparticipantgo take
stepgo build job happinesén Malaysia

The implementation of the activity is focused on training design developed based on the results of the initial
needs assessment of migrant workers. Each stage in training has a strategic role to achieve the goal of
strengthening work happiness. The initsghge in the form of a pitest is used to assess the initial level of
knowledge and readiness of participants before training. The results of thespserve as basic data in
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determining the appropriate training strategy. This evaluation is also a tool for comparing the results of the post
test at the end of the activity (DeCoster et al., 2008).

The training design was prepared collaboratively by a team of lecturers by considering the theory of job
happiness and psychological wbking (Fisher, 2010; Seligman, 2011). The training material covers three main
topics, namely (1) understanding the cept of happiness at work, (2) strategies for building positive relationships
in the workplace, and (3) how to manage emotions in the context of work. The training was conducted with a
participatory approach to encourage participants to actively shargemqes and selfeflection. Each session is
facilitated by lecturers with expertise in industrial and clinical psychology, supported by students as field
assistants. The design aims to create a learning environment that is supportive, interactiventatitowards
the real experience of participants.

FGD activities are a key component of this approach because they allow fedeptlinexploration of the
social and emotional dynamics of PMIs. According to Morgan (1997), FGD is an effective technique to explore
participants' perceptions and subjectiveamings related to complex psychological issues. In this activity,
participants discussed the sources of happiness, work challenges, and adaptation strategies they carried out in the
work environment. This qualitative approach enriches understanding abthecultural context of PMI in
Malaysia. FGDs also serve as a means of building social support between participants, which is an important
factor in improving work wetbeing (Keyes, 2002).

The duration of the training activities is designed for one day with a total implementation time of four effective
hours. This timetable takes into account the physical condition and work schedule of PMIs so as not to cause
fatigue or disruption to theirldigations. The duration of each session is set at 120 minutes to provide space for
deep exploration and reflection without losing the focus of the activity. According to Salas et al. (2012), the
effectiveness of psychological training is greatly influehbg the balance between the duration and intensity of
activities. Thus, this time plan is considered the most optimal to achieve a sustainable increase in work happiness.

The evaluation of the results of the activity was carried out through a comparisontestpaad posttest
results to assess the effectiveness of the intervention. The measurement was carried out using the Likert scale
which adapted the concept of wdretppiness from Fisher (2010) and psychological-eling from Ryff (1989).

Data analysis was carried out using the paired sarvplst to see the significance of changes in participants'
scores before and after training (Field, 2013). In addition, iqtiak feedback from participants was also analyzed

to provide a holistic picture of the impact of training on their affective and social aspects. This triangulative
evaluation ensures the validity and reliability of the results of PkM activities.

The final stage involves the preparation of a report on the results of the implementation, reflection with
partners, and follovup in the form of a sustainability plan for activities. Reporting is carried out collaboratively
by a team of lecturers and PMdiganizational partners to ensure that the results of activities can be implemented
in the community's internal policies. The follayp plan includes further training and the establishment of peer
support groups for migrant workers in Malaysia. T$timtgly aims to strengthen the longrm effects of job
happiness interventions and expand the social impact of activities. Thus, this PkM activity is not only
interventional, but also transformative for the welfare of PMI.

RESULTS

The implementation of community service activities with the theme of Strengthening Job Happiness for
Indonesian Migrant Workers (PMI) in Malaysia was successfully attended by 13 active participants. The activity
took place in a conducive atmosphere, witghhparticipation during discussion sessions and focus group
discussions (FGD). Participants came from various sectors of work such as domestic helpers, restaurant workers,
and cleaners in the public sector. All participants showed enthusiasm and opershesig their experiences
related to their daily lives at work. The active participation of participants reflects the importance of job happiness
as an aspect of psychological wie#fing that has not been paid much attention in the context of migrakenso
(Fisher, 2010; Seligman, 2011).

1. DemographicCharacteristicef Participants

Demographic data showed that the age range of participants was between 30 and 60 years old, with an average
age of 44.6 years. The majority of participants were female as many as 10 people (76.9%), while men amounted
to 3 people (23.1%). This compositian in line with the demographic trend of migrant workers in Malaysia,
where the majority of migrant workers come from women working in the domestic sector (World Bank, 2017).
Participants' length of employment varied between 5 to 35 years, with an averkgxperience of 14.3 years.
These variations provide a rich picture of the participants' psychological and social conditions based on the length
of their adaptation in the destination country.
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2. PreTest and Postest Results

The evaluation of the training results was carried out through a comparisonte$paad postest scores to
measure the increase in participants' knowledge and understanding of the concept of job happiness. The instrument
used was adapted from the Wdi#appiness Scale (Fisher, 2010), consisting of 15 items with a Likert scdle of 1
5. The total score describes participants' level of understanding of factors of happiness at work, such as the
meaning of work, social relationships, and emotional balanasedon the results of the analysis, there was an
increase in the average score from 61.5 in thequseto 84.6 in the posest. The results of the pairsdmple
test showed a significant increase (p < 0.01), indicating that training had a posiéee @af increasing
participants' job happiness.

Table 4. PréTest and Postest Results for Strengthening Job Happiness

No Initials ScorePre-Test PostTestScores Difference
1 AN 58 80 +22

2 SR 60 86 +26

3 MH 63 83 +20
4 DT 64 85 +21

5 NR 59 83 +24

6 LP 61 88 +27

7 YS 62 84 +22

8 RH 60 81 +21

9 WT 57 85 +28
10 SK 65 88 +23
11 AR 62 82 +20
12 DN 59 83 +24
13 HK 63 87 +24
Average 615 84.6 +23.1

These results show a significant improvement in the understanding of the concept of job happiness
and its application in the workplace. Participants showed improvedredigttion skills,
emotional awareness, and understanding of the importance of hgadtflay relationships in the

work environment. The greatest score improvement was achieved by participants with a working
life of more than 10 years, suggesting that long work experience provided greater sensitivity to
the importance of job happiness (Lyubirsky et al., 2005). In general, these results reinforce the
finding that psychoeducational training is effective in improving the subjectivebsily and

work motivation of individuals (Sin & Lyubomirsky, 2009).

3. Resultsof QualitativeNotesfrom Trainees
In addition to quantitative results, this activity also produced qualitative data obtained from
facilitators' notes during FGD and reflection sessions. These records show positive changes in the emotional,
social, and cognitive aspects of the participahite majority of participants reported an increased sense of
optimism, awareness of the importance of social support, and an understanding of the meaning of work. Some
participants also expressed a desire to apply the happiness strategies learnedifen dadymmary of
qualitative results is presented in the following table:
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Table3. QualitativeNotesof SubjectsResponseBuring PkM Activities
Main Subthemes and Snippets of Psychological Implications for Job
Description of Participants’ Interpretation Happincss
Findings Speeches
Pleasurc Increased positive "I just realized thar I There is an increase in self-  Increased positive affectivity in
awareness of positive the workplace encourages a

feelings towards work

often forget to be
grateful for this work.”
"Mow I can smile
when I start work, it
feels lighter.”

morc harmonious work
atmosphere and strengthens
social relationships between
workers ( Lyubomirsky ctal.,
2005).

emotions and acceptance of
work. Participants learn to
balance expectations and the
reality of work.

after training.
Participants showed a
decrease in negative
cmotions such as
saturation, anger, and

anxicty.
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(4
Stress reduction and — "If the boss gets angry,  There is an increase in the Effective emotion regulation
increased calmness I'll try to catch my ability to regulate emotions has been shown to be
through emotion breath first and calm and self-compassion. associated with reduced
regulation techniques down.” Participants began to burnout rates and improved
learned during practice adaptive coping  subjective well-being (Gross &
training, strategics. John, 2003).
Increased gratitude for "I feel happier because  Strengthening of positive Gratitude improves subjective
work and life overscas. 1 realize that there are affects that come from well-being and job satisfaction
still many thingstobe  spiritual experiences and (Emmeons & McCullough,
grateful for here.” personal reflection. 2003).
Involv  Participants were more  Participants were more  Participants were more active  Participants were more active
ement active in discussion active in discussion in discussion sessions and in discussion sessions and
sessions and shared sessions and shared shared experiences after shared experiences afier
experiences after experiences after understanding the concept  understanding the concepr of
understanding the understanding the of job happiness. job happiness.
concept of job concept of job
happiness. happiness.
Increased intrinsic "Lam excited again,  Participants demonstrate the  Intrinsic motivation plays an
motivation to carry especially knowing transition from cxtcrnal important role in increasing
out work with new  that happiness canbe  motivation (salary, contract) work engagement and
enthusiasm. built on its own.” to motivation organizational commitment
intrinsic (satisfaction, (Royan & Deci, 2000).

meaning of work).

Active participation in -~ "T used to be quict, Training helps build Activencss in social
FGDs shows increased now I dare w speakup  confidence and interpersonal — interactions increases feelings
confidence and and listen to other skills. of competence and autonomy
interpersonal people’s opinions.” at work (Bakker & Demcrouti,
communication. 2008)
Significa Redcfinition of work  "Now I can sec my job Participants showed a Positive meaning of work
nce goals and personal as not only about cognitive shift from strengthens psychological
contributions. salary, but also pride.” €CONOMmic meaning to resilience (Frankl, 2006).

existential meaning.

Awareness that work is "I'want to keep Participants associated the  Meaningfulness increases Iife
an important part of  working well because  meaning of work with moral satfsfaction and work
social and family life.  my family at homeis  responsibility to the family. commitment (Steger etal.,

also proud.” 2012).

DISCUSSION AND/OR CONCLUSION

Discussion

Positive emotional changes are the first impact that appears after training. PMI stated that they were better
able to manage negative emotions such as anger and anxiety, as well as experienced increased calmness, gratitude,
and other positive feelings. Tlgeatitude practice intervention carried out in the activity has been proven to help
participants change their perspective on their work. These findings are consistent with Emmons and McCullough
(2003), who found that the practice of gratitude can sigmifly increase an individual's happiness and life

S
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satisfaction. Training also helps to improve the ability to regulate emotions, which according to Gross and John
(2003), is at the core of subjective wddking.

In addition to emotional changes, increased engagement is also clearly illustrated during the training process.
PMI showed higher enthusiasm in discussing, sharing experiences, and providing support between participants.
This social involvement indicateBd emergence of intrinsic motivation to the processes and activities followed.
Schaufeli and Bakker (2004) state that high work engagement is associated with increased commitment,
psychological energy, and productivity. For PMI, the existence of a suwapa@dimmunity helps reduce the
psychological burden and loneliness while working abroad.

The shift in motivation from economic orientation to intrinsic motivation andalialization are other
important impacts of this training. Before training, most PMIs saw work as a means of financial fulfillment.
However, after participating in actiwés, they began to interpret work as a means to develop and contribute to
their families. This change reflects the principle of $&termination Theory from Ryan and Deci (2000), which
states that intrinsic motivation grows when individuals feel that thefk is meaningful, has autonomy, and is
accompanied by setfapacity development. Participants show a change in the way they view themselves no longer
as "breadwinners," but as individuals who have values and purpose in their work.

The increased meaning of work also has an impact on the quality of social relationships. Participants show
greater empathy for fellow migrant workers, help colleagues who are struggling, and expand their support
network. The existence of a positive worlat®nship reinforces the feeling of being accepted, loved, and valued
as a human being, not just as a workforce. Hakanen and Schaufeli (2012) stated that positive interpersonal
relationships can reduce the risk of burnout and increase job satisfactitwe. ¢ontext of PMI, these social
relationships are an important source of emotional support to overcome feelings of isolation while in a foreign
country.

The effectiveness of psychoeducational training methods is also a key factor in the success of the program.
The combination of interactive lectures, group discussions, and Focus Group Discussions (FGDs) allows
participants to explore personal experiensisye coping strategies, and build insights together. Donaldson et al.
(2021) emphasized that positive psychology interventions are more effective when they encourage active
participation, rather than simply omeay delivery. With active engagement, papants not only understand the
concept of job happiness cognitively but also internalize it in real practice.

Overall, this training has opened up a space for reflection for PMIs to reassess the purpose and meaning of
their work, build emotional and social capacity, and strengthen internal motivation that supports the sustainability
of work happiness. These intentions also make an important contribution to addressing the lack of
psychological support for migrant workéran aspect that has been undaddressed in migrant worker
protection programs. With increased job happiness, migrant workers in Malaysia lggeater chance of
achieving stable psychological wdléing, increased productivity, and a better quality of relationship with the
work environment.

As a practical implication, similar activities can be adopted as a model of sustainable intervention through
collaboration between academics, social organizations, and governments. This training not only has a positive
impact on PMI individuals, but als@k the potential to improve the image of the professionalism of the Indonesian
workforce in the global arena. This program can be replicated in other migrant worker destination countries, so
that strengthening job happiness can be part of the natiortalgstia protecting migrant workers.

Conclusion

The Strengthening Job Happiness for Indonesian Migrant Workers (PMI) activities in Malaysia have
succeeded in improving the psychological widing and quality of social relationships of participants. Based on
the results of the preest and postest, tlere was a significant increase in the understanding and application of the
concept of job happiness. Participants become better able to recognize the source of happiness, manage stress,
and build positive relationships in the workplace. Psychoeducatiteaééntions based on discussion, reflection,
and focus group discussion have been shown to be effective in fostering a sense of involvement, pleasure, and
meaning at work. Overall, this activity shewhat job happiness is not only an emotional aspect, but also an
important element in creating sustainable performance and psychological resilience of PMIs abroad.

In addition to contributing to the improvement of individual wating, the program also strengthens social
solidarity between PMIs and builds collective awareness of the importance of mentagiwglin the workplace.

This training emphasizes that humegesource management in the migrant worker sector musitfention to
psychological aspects, not purely technical or administrative. With a positive psyciasegapproach, PMI

can be more adaptive, resilient, and productive in dealing with worlksyreegn a multicultural environment.
Therefore, this activity not only has a shtatm impact on individual happiness, but also has the potential to
strengthen the reputation and competitiveness of Indonesian workers in the global arena.




10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.
23.

24.
25.
26.
27.
28.

29.

The 13™ International Conference on Educational Research and Innovation

REFERENCES

Adnyaswari, N. A., & Adnyani, I. G. A. D. (2017). The effect of social support and burnout on the
performance of inpatient nurses at Sanglah Hospital (Doctoral dissertation, Udayana University).

Allport, G. W. (1961).Pattern and growth in personalityolt, RinehartandWinston.

Anggoro,W. J., & Widhiharso,W. (2010). Constructionand identification of psychometrigproperties of
happiness measurement instruments based on indigenous psychology approach: A-nuliitimi¢thod
study.Journal of Psychology, 82), 176 188.

Bakker, A. B., & Demerouti, E. (2008). Towards a model of work engagement. Career Development
International, 13(3), 20223.

Bakker, A. B., & Oerlemans, W. G. M. (2018Jomentarywork happinesasafunctionof enduring burnout

and work engagementournal of Psychology, 188), 755 778.

Boehm, J. K., & Lyubomirsky, S. (2008). Does happiness promote career success? Journal of Career
Assessment, 16(1), 10118.

Chaiprasit, K., & Santidhirarku, O. (2011). Happiness at work of employees in small and meidiean
enterprises, Thailand. Procedigocial and Behavioral Sciences, 25, 113%0.

DeCoster, J., et al. (2008). (methodology/statistical referéncplease provide details if you want a
complete entry).

Diener,E. (1984).Subjectivewell-being.Psychological Bulletin, 98), 542 575.

Diener, E., Oishi, S., & Tay, L. (2018\dvancesin subjectivewell-being research:A conceptualand
empiricalreview. Perspectives on Psychological Sciencg2),228 246.

Donaldson, S. 1., Lee, J. Y., & Donaldson, S. |. (20EYaluating positive psychology interventions at work:

A systematic review and megaalysis. International Journal of Applied Positive Psychology, 6(28.1
Emmons,R. A., & McCullough, M. E. (2003). Counting blessings versus burdens: An experimental
investigation of gratitude and subjective weding in daily life. Journal of Personality and Social
Psychology, 84(2), 371B889.

Erikson, E. H. (1959). Identity and the life cycle. International Universities Press. Field, A. (2013).
Discovering statistics using IBM SPSS statistics (4th ed.). Sage.

Fisher, C. D. (2010). Happiness at work. International Journal of Management Reviews, 12(4), 384
Frankl, V. E. (2006). Man's search for meanir(geprint). BeaconPress (translation/edition depending on

the original source used)

Friedman/Fordyce & Fayazi, Hemati, etc. (see the related entries in your initial list if you want to include
them in full).

Fayazi, M., Ayadi, N., Sadri, E., & Kasirloo, Y. (2019)he effectiveness of happiness training on
psychologicalwell-being and experiencedstressin womenwith physicatmotor disabilities. Rooyeshe-
Ravanshenasi Journal83, 17i 24.

Ghufron, M. N., Azmi, K. R., & AlGiffari, H. A. (2024). Peer support and mental health of Indonesian
migrant workers: The mediating role of spiritual wieling and coping strategig®sikohumaniora: Jurnal
Penelitian Psikologi, @), 217 36.

Gross, J. J., & John, O. P. (2003). Individual differences in two emotion regulation processes: Implications
for affect, relationships, and wedkeing. Journal of Personality and Social Psychology, 85(2),3%8

Hakanen, J. J., & Schaufeli, W. B. (201¢5ull entry required example: article on work engagement and
burnout, please confirm title/volume/year if you want full format)

Imma,B. D., Ahmad,M. Y., Ridfah,A., & Ismalil, . (2022).Reducingthe stresdevelin MasambaClassl|

Prison inmates. Journal of Community Service, 8(B)21

International Labour Organization. (2016). Workplace stress: A collective challenge. ILO.

International Labour Organization. (2022). Migrant workers and fair recruitment: Annual review of progress.
ILO.

Judge, T. A, et al. (2001). (Entry related to happiness at work/performance; please confirm details if you
want to be complete)

Kindon, S., Pain, R., & Kesby, M. (2007). Participatory action research approaches and methods: Connecting
people, participation and place. Routledge.

Kesebir, P., & Diener, E. (2008). In pursuit of happiness: Empirical answers to philosophical questions.
Perspectives on Psychological Science, 3(2)j 1253.

Kusmaryani, R. E., Wicaksono, B2urwaniningtyas, D. A& Asterina, R. (2024)Fun work: The role of
positive work relationships in schools. UNY Press.

Lyubomirsky, S., Dickerhoof, R., Boehm, J. K., & Sheldon, K. M. (2011). Becoming happier takes both
will and a properway: An experimentallongitudinal interventionto boostwell-being. Perspectives on
Psychological Science(®), 439 457.

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”




30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

The 13™ International Conference on Educational Research and Innovation

Lyubomirsky, S., et al. (2005). (metanalysis on happiness and performarice please verify the
year/journal if you want the right entry)

Maslach, C., & Leiter, M. P. (2016)Jnderstanding the burnout experience: Recent research and its
implications for psychiatryWorld Psychiatry, 1&), 103 111.

Maslow,A. H. (1943).A theoryof humanmoativation.Psychological Review, §8), 370/ 396.

Meyers, M. C., van Woerkom, M., & Bakker, A. B. (2013he added value of the positive: A literature
review of positive psychology interventions in organizations. European Journal of Work and Organizational
Psychology, 22(5), 61%36.

Morgan,D. L. (1997).Focus groups as qualitative reseai@hded.).Sage.

Oswald, A. J., Proto, E., & Sgroi, D. (2015). Happiness and producfiisy Economic Journal, 1¢589),

179 201.

Page, K. M., & VellaBrodrick, D. A. (2009)(Work happiness and healtblated entrie® add details if
needed)

SeligmanM. E. P.(2002).Authentic happiness: Using the new positive psychology to realize your potential
for lasting fulfilment. Free Press.

Seligman, M. E. P. (2011). Flourish: A visionary new understanding of happiness aheivgllFree Press.
(PERMA model)

Schaufeli, W. B., & Bakker, A. B. (2004). Job demands, job resources, and their relationship with burnout
and engagement: A muiample study. Journal of Organizational Behavior, 25(3); 293

Steger, M. F., et a{2012). (Entry related to Meaning in Life at Wabk please provide details if you want

a complete entry)

Sin (or Sin & Lyubomirsky, 2009). (if you mean Sin & Lyubomirsky 2009, please confirm the title/page so
that it can be included as a full entry)

Worl d Bank. (2017). Indonesiabds overseas migration
development. World Bank Group.




The 13™ International Conference on Educational Research and Innovation

STRENGTHENING RESILIENCE AS THE KEY TO
EMPLOYEE HAPPINESS WORKING REMOTELY

Dr. Rosita Endang Kusmaryani, M.Si., Psikolp®yah Ayu Purwaniningtyas, S.Psi., M!A.
Rilis Asterina,S.Psi.M.Psi.,Psikolog!, R. MahendraWijaya SantosoS.Psi. M.Psi.,
Psikologd.

YogyakarteStateUniversity Indonesia

Abstract: The resilience strengthening training as a key to job happiness for workers in remote areas was designed to
enhance the psychological adaptation ability and emotionabsgih of individuals in the face of high work pressure.

This program was conducted online, involving 20 participants from various site locations at PT ABC who have
different job characteristics. The training approach included a combination of psychoeducatiflestibn, and
interactive discussion, focugjon the seven dimensions of resilience according to Reivich and Shatté (2002) and three
aspects of job happiness, namely pleasure, engagement, and meaningfulness.

The results of the activity show that despite a decrease in the quantitative scores betwednghamtgostest, the
qualitative data revealed an increase in the participants’ emotional awareness)tself and their ability to interpret
work experiences more positively.

Keywords: strengthening, resilience, work happiness, remote area workers

INTRODUCTION

Global changes in the scope of work and industry have brought significant psychological challenges, especially
for individuals working in extreme environments such as remote mining areas. The work environment in these
areas is often characterized by lindifecilities, harsh geographical conditions, and social separation from family
and community. Psychological endurance or resilience becomes a crucial aspect that determines workers' ability
to adapt and maintain their emotional wedling. Strong resiliemcallows individuals to continue functioning
optimally despite facing high work pressure and job uncertainty (Luthar et al., 2000). Strengthening resilience is
one of the important strategies for increasing job happiness among workers in remote areas.

The mining sector is an industry that entails high occupational risks, both physically and psychologically.
Mining workers are often confronted with long working hours, hazardous working conditions, and high
productivity demands (Tse et al., 2020). Funthere, their presence in areas far from settlements results in limited
access to social support, psychological services, and recreational activities. These conditions can cause chronic
stress, emotional exhaustion, and even burnout ifvaoiaged properlyMaslach & Leiter, 2016). In the long run,
unmanaged psychological pressure can reduce work motivation and subjectibeingllWorkers at PT ABC
are among the mining company employees who work in remote areas and experience these issues.

Psychological welbeing or workplace happiness is an important indicator for performance and workforce
sustainability in the mining sector. Happiness at work is not only understood as a feeling of pleasure or satisfaction
with the job but also encompasseganing, engagement, and positive relationships with colleagues (Fisher,
2010). Studies show that happy workers have higher levels of productivity and organizational commitment, and
tend to exhibit prosocial behavior within the team (Lyubomirsky et 8052 Work happiness needs to be
approached psychologically, not merely from an economic or material compensation perspective.

Resilience, as the psychological capacity to recover from stress and adapt to change, plays a central role in
building work happiness. Resilient individuals tend to be able to interpret difficult situations positively and
develop adaptive coping strateg{€onnor & Davidson, 2003). In the context of mining workers who face social
limitations and extreme environments, resilience acts as a protective factor that enables them to maintain
emotional balance. Workers with high levels of resilience are alsoteelptar be better able to maintain healthy
social relationships and manage interpersonal conflicts in the workplace (Robertson et al., 2015). Moreover, the
concepts of work happiness and resilience are rooted in the positive psychology approach thatesrtpkasi
development of individual strengths (character strengths) and positive emotions. Seligman (2011) states that
happiness can be achieved through positive emotion, engagement, relationships, meaning, and accomplishment.
Resilience serves as the foutida that allows individuals to build these five aspects sustainably. Resilient
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workers have the ability to remain engaged, maintain positive relations, and find meaning in their jobs despite
facing limitations.

This resilience training is expected not only to have a direct impact on individuabeusdl but also to
strengthen a positive work culture within the organization. When workers are able to manage stress, demonstrate
optimism, and perceive their work pibgely, the organizational climate will become more supportive and
productive (Hartmann et al., 2020). The impact of increased individual happiness can create a more harmonious
and collaborative work environment. This is especially important in the masentpr, where teamwork and
effective communication are key to safety and performance.

Furthermore, this activity is expected to become an intervention model that can be replicated in other
companies with similar characteristics. With systematic documentation and evaluation results, this training has
the potential to become a basis for dep@lg mental strengthening programs in other industries such as energy,
construction, and transportation. Besides its practical benefits, this activity also provides a scientific contribution
to the industrial and organizational psychology literature doiresia. Empirical studies related to resilience in
the context of remote area workers are still relatively limited and require further exploration (Tse et al., 2020).

Literature Review

Resilience is the ability of an individual to adapt effectively to the pressure, challenges, and difficulties
encountered in daily life. The American Psychological Association (2005) defines resilience as an adaptive
process that allows individuals to baenback from traumatic or severe stressful experiences. Resilient
individuals are not free from emotional pain or suffering but are capable of interpreting negative experiences
constructively. Resilience is not an innate trait but rather the result ioténaction between internal and external
factors that support the process of psychological adaptation. This process invohasaseifess, cognitive
flexibility, and adequate social support.

Reivich and Shatté (2002) developed a resilience model consisting of seven main aspects: emotion regulation,
impulse control, optimism, se#fficacy, causal analysis, empathy, and reaching out. These seven aspects function
synergistically in forming indiduals who are resistant to life's pressures. This model provides a strong theoretical
framework for understanding how individuals can maintain psychological balance amidst difficult conditions. In
the context of work, these aspects play a vital role imntaiming employee performance and motivation.
Therefore, strengthening resilience becomes an integral part of human resource development strategies across
various organizations.

The first aspect, emotion regulation, refers to an individual's ability to manage and express emotions
adaptively. Individuals who are capable of regulating their emotions tend to be calmer in facing work pressure
and able to think rationally when makingaisions. Research shows that emotion regulation ability is positively
related to job satisfaction and organizational commitment (Gross, 2015). Conversely, the failure to regulate
emotions often triggers interpersonal conflicts and prolonged work stmestio regulation training is one of
the effective approaches in building psychological endurance in the workplace.

The second aspect is impulse control, which is the ability of individuals to delay gratification and manage
momentary urges. Individuals with high impulse control capabilities are better able to maintain professional
relationships and avoid reactive belmyviA study by Tangney et al. (2004) shows that-selfitrol contributes
to academic and professional success through disciplined and consistent behavior. For workers in remote areas
like mining, impulse control is crucial for maintaining social harmorithiw a small, interdependent work
community. Impulse control also prevents conflicts arising from work pressure.

The third aspect is optimism, which reflects the belief that the future will bring positive outcomes despite
current challenges. Optimistic individuals are more likely to view problems as opportunities to learn and grow.
Seligman's research (2011) indicathat optimism correlates with improved mental health and job happiness. In
the mining environment, optimism acts as a protective factor against emotional exhaustion (burnout). This positive
attitude also fosters a resilient and productive work culture.

Selfefficacy, the fourth aspect, relates to an individual's belief in their ability to achieve specific goals.
Bandura (1997) explains that selffficacy determines how individuals perceive challenges and their persistence
in facing them. Workers with higselfefficacy demonstrate more stable performance because they possess a
sense of control over the work situation. S#ficacy helps individuals navigate demanding physical and
psychological work requirements. Strong safficacy also reinforces a s&n of competence and professional
pride.

The fifth aspect is causal analysis, which is the ability to accurately identify the root of a problem. This ability
is important so that individuals can make decisions based on reflection rather than emotional reaction. According
to Reivich and Shatté (@), individuals who can accurately analyze the cause of problems are more likely to
avoid repeating mistakes. Good analytical skills support the preldeiaing process and improve work
efficiency. This aspect is often developed in leadership and maeag#aining programs.

i
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Empathy is the sixth aspect of resilience, emphasizing the ability to understand and respond to the feelings of
others. Empathy strengthens interpersonal relationships and builds a supportive work environment. Studies by
Decety and Cowell (2014) show trehpathy plays an important role in the formation of morality and prosocial
behavior in the workplace. Empathy helps maintain cooperation and group solidarity, thereby enhancing the sense
of togetherness and collective happiness.

The seventh aspect is reaching out, which is the courage to take positive risks and seek new opportunities after
facing failure. Individuals who possess this ability tend to view failure as a learning experience. According to
Tugade and Fredrickson (20049silient individuals use positive emotions to recover from negative experiences
and expand their adaptive capacity. The ability to reach out strengthens the spirit of innovation and continuous
learning. Resilience not only functions as a protective misimbut also as a catalyst for professional growth.

The concept of workplace happiness has become an important focus in employleeinvgefitudies. Fisher
(2010) emphasizes that happiness at work includes emotional involvement, job satisfaction, and affective
commitment to the organization. Work happin&sgctions as a motivational factor that encourages individuals
to contribute better towards company goals. Work happiness can strengthen resistance to stress caused by social
isolation and harsh environmental conditions. Strategies for improving worknesggiave a direct impact on
employee productivity and retention.

Several studies show that work happiness has a significant influence on mental health and work performance.
Harrison et al. (2006) found that happy employees show lower rates of absenteeism and higher work engagement.
Riketta's research (2008) confirmsttierk happiness is closely linked to organizational loyalty. Happiness also
plays a role in building positive social relationships among colleagues, which increases team effectiveness.
Therefore, companies need to pay attention to the psychologicabeied) of employees as part of their HR
management strategy.

Work happiness is not only related to external factors such as salary and facilities but also to internal factors
such as meaning and work purpose. Anggoro and Widhiharso (2010) state that happiness is a contextual construct
that is highly influenced by dividual values and experiences. Research by Gupta (2012) reinforces this view by
finding that happy individuals tend to be more innovative and productive. The relationship between work
happiness and productivity shows that emotional-keling is a majoasset in human capital. Organizations that
invest in employee happiness are essentially increasing theitdomgcompetitiveness.

Furthermore, Seligman's study (2011) shows that work happiness consists of five main components: positive
emotion, engagement, positive relationships, meaning, and accomplishment. Workers who feel a balance between
these five aspects tend to exhibit higperformance and commitment. In the context of the mining industry,
resilience and work happiness complement each other as two mutually reinforcing psychological constructs.
Research by Tse et al. (2020) shows that emotional intelligence and resiliepcanplaportant role in
maintaining work motivation under extreme pressure. Resilient workers are not only able to cope with stress but
also foster a sense of satisfaction with the work they do. Positive psycHideg training is a strategic necessity
for mining companies. Such programs can reduce levels of psychological exhaustion while strengthening the sense
of work meaning. Work happiness also has a dual effect on organizational efficiency and interpersonal
relationships in the workplace. ChaipragitdaSantidhirarku (2011) identified that good social relationships,
quality of work life, and a participative leadership style are strong predictors of work happiness in the industrial
sector. The role of social support becomes a key factor that balagceslpgical pressure due to remoteness. It
is important for organizations to build inclusive communication and social support systems. This effort
simultaneously strengthens the culture of collective happiness within the organization.

METHOD

This community service activity (Pengabdian kepada Masyarakat/PkM) uses a psychological training
approach based on online psychoeducation. This method was chosen because it has proven effective in enhancing
individuals' psychological capacity through refige interaction and participatory learning (Newman et al.,

2021). The main focus of the training was to strengthen resilience and job happiness among workers in PT ABC's
remote areas. Isolated geographical conditions often cause psychological stréssaémdnaustion, and a sense

of social isolation. Therefore, the training was designed to provide a space for participants to understand, reflect
on, and develop adaptive skills to the challenges of working in remote locations.

The activity stages were systematically designed, ranging from preparation to final evaluation, to ensure the
effectiveness of the intervention. The methods utilized included the distribution oftasprguestionnaire,
training sessions, interactive laogs, group discussions, focus group discusgie&®€), and an evaluative pest
test. Each method was designed to explore perceptions, enhance understanding, and reinforce participants'
emotional skills in creating job happiness. The activity execution owdbpsychoeducational and reflective
approaches, as recommended in psychologicatvetig intervention training (Sin & Lyubomirsky, 2009).

The implementation of the activity focused on a training design developed based on the results of an initial
needs assessment of workers in the remote area. Each stage in the training had a strategic role in achieving the
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goal of strengthening resilience and job happiness. The initial stagetesprevas used to assess participants'
initial knowledge level and readiness before the training. Théegteesults served as baseline data in determining
the appropriate traing strategy. This evaluation also became a comparative tool against thegpostults at
the end of the activity (DeCoster et al., 2008).

The activity also involved the active participation of partners from PT ABC who provided support for this
training activity to the participants. Partner involvement is a key element of PkM success as it reinforces the
program's relevance to real needshia field. The company also served as a strategic partner in the sustainability
of the program postraining. This collaboration demonstrates the synergy between academia and industry in
applying positive psychology principles for worker wieding. This tpe of partnership model is also in line with
the principles of a communilyased participatory approach in PkM.

Evaluation of the activity results was conducted by comparing theepr@nd postest scores to assess the
effectiveness of the intervention. Measurement was performed using 1Or-false questions referring to
resilience and job happiness. Data gsial was carried out using a paired samplest to determine the
significance of the change in participants' scores before and after the training (Field, 2013). Furthermore,
qualitative feedback from participants was also analyzed to provide a holisticew of the training's impact on
their affective and social aspects. This triangulated evaluation ensured the validity and reliability of the PkM
activity results.

RESULTS

In terms of demographics, the training participants consisted of 15 men and 5 women. This composition
reflects the general characteristics of the workforce in the mining sector, which is dominated by male workers,
particularly in technical and field supésion positions. Based on age categories, the majority of participants were
in the productive age range ofiZ® years, totaling 12 individuals (60%), followed by th& 81lage group with
4 individuals (20%), <25 years with 1

individual (5%), 4150 years with 2 individuals (10%), and >50 years with 1 individual (5%). The dominance
of the younger age group reflects significant potential for building resilience capacity and strengthening future
job happiness. The age factor aisftuences the perception of stress andahidity to adapt to work pressure in
remote areas.

Regarding work locations, participants came from seven operational areas of PT ABC, namely DTA (7
individuals), KDA (3 individuals), MBA (3 individuals), BDA (2 individuals), KJA (2 individuals), OBI (1
individual), SAB (1 individual), and DMI (1 individdp This distribution shows the diversity of work contexts
and social environments among participants. Different site locations contribute to varying exposure to work stress,
as geographical conditions and the level of isolation determine the intens#tyciafl interaction and the
availability of supporting facilities. Some participants working in isolated sites admitted to experiencing limited
communication access with family, while participants from sites closer to the city center reported lower stress
levels.

Based on job titles, the participants consisted of mechanics (3 individuals), office supervisors (14 individuals),
field supervisors (2 individuals), and department heads (1 individual). This composition indicates that the majority
of participants were iadministrative and supervisory positions. In terms of education, most participants had an
S1 (Bachelor's degree) background, totaling 11 individuals (55%), followed by SMK (Vocational High School)
with 7 individuals (35%), D Il (Diploma IIl) with 1 indidual (5%), and D IV (Diploma IV) with 1 individual
(5%). The heterogeneous educational background provided variation in how participants interpreted the concepts
of resilience and job happiness.

Tabel 3. DataDemografiPeserta

Variable Category Quantity (n=20) Percentagéb)
<25 1 5%
25130 12 60%
Age 31140 4 20%
41150 2 10%
>50 1 5%
Male 15 75%
Gender Female 5 25%
DTA 7 35%
KDA 3 15%
MBA 3 15%
BDA 2 10%
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Site KJA 2 10%
OBl 1 5%
SAB 1 5%
DMI 1 5%

Mechanic 3 15%

N Office Supervisor 14 70%

Position Field supervisor 2 10%
Headof Division 1 5%

Education SMK 7 35%
DIl 1 5%
DIV 1 5%

S1 11 55%

The quantitative measurement results through thégsteand postest show interesting findings. The average
pretest score was 5.50, while the ptestt decreased to 5.40. This decrease reflects a phenomenontodiposy
reflection, where participastoecame more aware of the complexity of the psychological challenges they face,
leading them to assess their resilience condition more realistically. This aligns with the findings of Bianchi and
Schonfeld (2020), who suggest that an increase in psychalagiareness following training is often followed
by a lower seHassessment of emotional competence, before subsequently experiencing a stable increase in the
follow-up period.

DISCUSSION AND/OR CONCLUSION

The resilience strengthening training as a key to job happiness for workers in remote areas showed
psychologically significant results. Participants experienced increased awareness of the importance of emotion
regulation in maintaining mental balance whilerking away from family. Resilience became a protective factor
that enabled individuals to adjust to extreme working conditions such as limited facilities aitarfégtpressure.
Observations showed that participants who were able to calm themselhuesjdickly were better able to think
rationally and work more effectively. This finding is consistent with the emotion regulation theory, which states
that adaptive emotion management strengthens executive functions in detaiog (Gross, 2015).

Impulse control ability also became an important component of resilience that developed during the training.
Participants showed a decrease in negative emotional reactions, such as spontaneous anger when facing technical
problems in the field. Impulse cant encourages individuals to process information before reacting and
minimizes destructive behavior. This condition strengthened interpersonal stability among workers, which is the
foundation of cooperation in the mining environment. Previous studiesroathfit impulse control is positively
related to performance and job wbling because it suppresses social conflict and chronic stress (Tangney et al.,
2004).

The aspect of optimism showed a strong influence on the change in participants' attitudes toward working in
remote locations. Many participants began to develop a positive outlook on challenges and saw difficulties as
opportunities for growth. Optimism eapds the individual's cognitive capacity in seeking solutions and
strengthens hope for the future. This aligns with the breaderbuild theory, which states that positive emotions
expand an individual's psychological resources (Fredrickson, 2001). #vposew of working conditions also
correlates with increased life satisfaction and work engagement.

The increase in se#fficacy was one of the important achievements of this training. Participants reported
being more confident in facing operational challenges and felt they had the capacity to overcome difficulties in
the workplace. Confidence in onebility strengthens goal orientation and improves individual performance.
Self-efficacy is an internal mechanism that allows workers to remain productive under high pressure. Bandura
(1997) explained that high sedfficacy plays a vital role in perseveranand adaptation to difficult situations in
high-risk work environments.

Causal analysis ability also experienced significant development after the training. Participants showed an
improved capacity for reflective thinking to objectively identify the source of problems. This analytical approach
changed reactive mindsets intoopctive ones, thereby minimizing recurring mistakes. This competence is
essential in the context of mining work, which requires quick and accurate assessment. Reivich and Shatté (2002)
state that causal analysis ability is at the core of the cognitiieenes process because it helps individuals
understand patterns of failure and correct them.

Empathy became one of the most prominent social resilience dimensions after the training. Participants began
showing concern for the emotional state of colleagues experiencing pressure. They more frequently provided
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simple emotional support, such as listening and encouraging. Empathy helped reduce the psychological distance
between workers and created a supportive work atmosphere. Decety and Cowell (2014) found that empathy plays
arole in the formation of healthy satrelationships and the reduction of burnout levels indnigkiorganizations.

The dimension of reaching out became a form of social adaptation that developed through the training.
Participants began daring to ask for help and share experiences with colleagues without feeling weak. This
interaction strengthened social support andefesl mutual trust among team members. In the context of remote
area work, the ability to reach out is a survival strategy against psychological isolation. Southwick and Charney
(2018) asserted that social support is a major predictor of psychologicehreoelin individuals working in high
stress environments.

In terms of job happiness, the aspect of pleasure emerged through positive social interaction during the
training. Participants felt emotionally lighter because the activities were structured with a humanistic approach
that fostered warmth and shared laigghSuch activities activate positive emotional experiences that support
stress recovery. Simple pleasure acts as a psychological buffer against chronic exhaustion due to monotonous
routines. This aligns with research by Bakker and Demerouti (2007), wejolains that positive emotions
strengthen work engagement and reduce the risk of burnout.

Work engagement became the second indicator of happiness that increased after the training. Participants
reported increased intrinsic motivation and a desire to contribute more to the team. Workers who feel emotionally
engaged show proactive behavior aighkr initiative in solving operational problems. This condition indicates
the formation of a stronger affective commitment to the job. Schaufeli and Bakker (2004) explained that work
engagement reflects a positive psychological state characterized bydad@ation, and absorption.

The dimension of meaningfulness became the most strongly felt element of happiness by participants after
group reflection. They began to understand the value of their work for the wider community, such as their
contribution to energy provision and locallfeee. This awareness shifted the view of work from a mere routine
to a moral calling. High work meaning provides a sense of satisfaction and a positive identity towards the
profession. Steger, Dik, and Duffy (2012) confirmed that meaningfulness in woelaied to subjective well
being and sustained organizational commitment.

The phenomenon of the pesist score decrease compared to theigseindicates the presence of reflective
learning dynamics. Participants became more aware of their own limitations after gaining new knowledge. This
awareness is an early phase of deef aunstainable behavioral change. Such a reaction is common in
psychologicabased training as it marks a shift from unconscious incompetence to conscious incompetence.
Dweck (2006) explained that individuals entering this type of reflective phase arékalyréo develop a growth
mindset in the future.

Overall, this training contributed to strengthening the psychological capital of workers in remote areas. The
online program proved effective in stimulating sedflection, developing social resilience, and fostering work
meaning. The success factor oéttraining lay in the participatory approach and empathetic facilitation that
allowed participants to build emotional connections with each other. This activity demonstrated that psychological
interventions do not always require direct faodace interation to produce significant impact. These findings
support the research by Newman et al. (2014) that chlised psychological capital training can enhance
psychological welbeing and work engagement.
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Abstract. The role of elementary school teachers has shifted toward facilitating innovative -ctndertd learning

aligned with 21stentury competencies. However, many teachers continue to face challenges in translating innovative
pedagogical conceptato classroom practice, particularly in contexts with limited access to sustained professional
development and technological resources. This study aims to examine the effectiveness of a dedbésathing

professional development program in enhancigmele nt ary school teachersd innovati
Employing a preexperimental ongroup pretest posttest design, the study involved 32 elementary school teachers

from two Madrasah Ibtidaiyah in Godean District, Indonesia. The interventionstemhsif an in house training

workshop, followed by online mentoring through a professional learning community and supervision activities. Data

were collected using a 4ifem questionnaire measuring innovative teaching competence and were supported by

obse vations and participant reflections. The results indi
teaching competence, with the mean score increasing from 3.40 in itesipie 3.96 in the posést. Improvements

were observed across instroctal planning, teaching strategies, student engagement, and reflective practice, although
technology integration remained the lowssbring aspect. Qualitative findings further reveal increased teacher

confidence, engagement, and willingness to experimétht innovative and deep learningriented instructional

practices. The study concludes that deep learbaged professional development, when combined with sustained
mentoring and contextual support, c a nng eofmpetercea. iThesel vy str en
findings contribute empirical evidence to the literature on teacher professional development and offer practical
implications for designing sustainable training models in elementary education settings with limited resources.

Keywords: Deep learning; professional development; innovative teaching; elementary school teachers; teacher
competence

INTRODUCTION

The role of elementary school teachers has undergone a fundamental shift from being mere transmitters of
knowledge to facilitators of 21sentury learning who function as agents of change in systematically developing
student sdé cogni ttérfoendationso Globa educatemmaldefocrts and ghe growing demands of
21stcentury competencies position teachers as designers of learning environments that promote active
engagement, creativity, critical thinking, collaboration, and meaningful leareipgriences through the
implementation of innovative and learrmantered pedagogy (Harris & Jones, 2019). In practice, teachers are
expected not only to act as learning facilitators but also as motivators, mentors, and evaluators who provide
constructivef eedback and adapt curricula to studentsd needs
Leeuwen & Janssen, 2019). Nevertheless, the optimization of these roles continues to face various challenges,
including limited access to sustained professioleaelopment, time constraints, student diversity, and restricted
facilities and technological resources, particularly in elementary school contexts with limited resources (Menezes
et al., 2025; Saputra et al., 2025). This condition indicates that thesimgedemands placed on teachers as
facilitators of innovative learning have not yet been fully accompanied by sufficient readiness in cldesasom
instructional practices.

In line with this condition, rapid technological advancement and the growing demands -ckisy
competencies further intensify expectations for teachers to implement innovative learning practices that foster
student sdé cr eat i Vabdrayion, amdmrollersohang skilldhh Nemekthelesg, humerous studies
indicate that classroom practices remain largely dominated by conventional, {eectezed, and procedural
approaches, and therefore have not yet fully aligned with curricular taxipes and 21stentury educational
frameworks (I ndah, 2025; Junedi et al ., 2020; Sunart
knowledge and skills in implementing innovative learning models and integrating technology, the lack of
opportunities for exploration, discussion, and collaboration in classrooms, as well as structural barriers such as
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insufficient professional training, inadequate infrastructure, and resistance to changes in instructional methods
(Junedi et al., 2020; Sudibjo et al., 2021; Sunarto et al., 2023). Therefore, strengthening sustainable teacher
professional development, ptae-based mentoring such as lesson study and workshops, and the cultivation of
reflective and collaborative professional cultures among teachers are essential strategies for bridging the gap
between curricular expectations and classroom realities, thenalying a more effective transformation of 21st
century learning (Ahyan et al., 2025; Arfin et al., 2020).

In the Indonesian context, educational reforms such as the Merdeka Belajar policy have sought to reposition
teachers as autonomous and reflective practitioners capable of designing flexible and meaningful learning
experiences. Despite these policy initia8, numerous studies report persistent challenges in implementation.
Teachers frequently encounter difficulties related to limited pedagogical training, inadequate access to
professional learning opportunities, and insufficient exposure to innovativedtighal models. As a result, many
teachers continue to rely on conventional teaching strategies, such as lecturing and routine assignments, which
offer limited opportunities for student interaction, exploration, and critical engagement.

Research conducted in Indonesian schools has consistently demonstrated that teacher innovation remains
constrained by structural and contextual factors. These include limited professional development programs,
especially for teachers working in n@uoblic or faith-based schools, as well as disparities in access to
technological resources. Teachers in such contexts often receive fewer opportunities to participate in structured
training programs that focus on innovative pedagogy and instructional desigrcofldision contributes to a
noticeable gap between teachersd conceptual under st ar
it effectively in classroom practice.

The persistence of teachegntered instruction is not merely a technical issue but also reflects deeper
pedagogical orientations. Many teachers perceive innovation as an additional burden rather than an integral
component of effective teaching. This pgrtien is often reinforced by administrative demands, rigid instructional
systems, and limited time for reflection and experimentation. Consequently, teachers may demonstrate awareness
of innovative learning concepts while struggling to translate thess id&apractical classroom strategies that
are systematic, measurable, and aligned with learning objectives.

Professional devel opment has l ong been identi fied
instructional competence and supporting pedagogical transformation. Effective professional development
programs are characterized by their relevance to teashe cont ext ual realities, o]
participation, and sustained support beyond-affi¢raining sessions. However, conventional teacher training
programs frequently emphasize theoretical knowledge without sufficient emphasis on prafiictomeand
follow-up support. This limitation reduces the letegm impact of training and undermines efforts to foster
sustainable changes in teaching practices.

In response to these challenges, educational scholars have increasingly advocated for professional
development models that integrate deep learning principles. Deep learning in education refers to learning
experiences that are meaningful, mindful, and joyénabling learners to engage deeply with content, connect
new knowledge to prior understanding, and apply learning in authentic contexts. Within the context of teacher
professional development, a deep learning approach emphasizes reflective pratdiceratvle learning, and
experiential engagement, allowingachers to internalize innovative pedagogical principles and adapt them to
their instructional contexts.

Despite the growing interest in deep leariimigented pedagogy, empirical studies examining its application
within teacher professional development programs remain limited, particularly in elementary education settings
in developing countries. Existinggearch has predominantly focused on student outcomes, with less attention
given to how deep learning principles can be systematically integrated into training programs aimed at enhancing
teachersdé instructional c 0 mp e tec avideacdasdtioappeoaches,rsych &sew st
pretestandpost est designs, to examine changes in teachers?d
structured professional development interventions.

This gap is particularly evident in communitgsed professional development initiatives, where training
programs are often implemented to address local educational needs but are rarely documented in a manner that
contributes to the broader academic disseu As a result, valuable insights into the effectiveness of such
interventions remain underrepresented in international scholarly literature. Addressing this gap is essential for
advancing knowledge on how professional development programs can be diésigmgport innovative teaching
practices in diverse educational contexts.

Therefore, this study aims to examine the effectiveness of a deep lé@ased professional development
program in enhancing el ementary school -teseaactpbstests 6 i nno
design complemented by participantiref ct i on s, the study explores changes
following participation in a structured training program. By providing empirical evidence from a localized
educational context in Indonesia, this study contributes to the literatdeacimer professional development and
innovative pedagogy, offering practical and theoretical implications for the design of sustainable training models
in similar educational settings.
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METHOD

This study employed a pexperimental research design using a-graup pretesi post test approach to
examine the effectiveness of a deep leafaged professional development program in enhancing elementary
school teacher sé i ente Thstdésigrewas ehasenhtd aagiureaneasyrable changes in
teachers6 pedagogi cal readiness and instructional pr
intervention, particularly within a context where access to continuous gmfakdevelopment is limited.
The participants of the study were 32 elementary school teachers from two Madrasah Ibtidaiyah located in Godean
District, Sleman Regency, Indonesia. Participants were selected through purposive sampling, targeting schools
and teachers who had limited oppurities to participate in formal professional development programs. Most of
the teachers were nanivil servant educators working under foundatlmased school management, with diverse
teaching experiences and varying levels of access to instructiohabtegy. This context provided a relevant
setting for examining the impact of a targeted professional development intervention.

The professional development program was implemented throughhause training model that integrated
deep learning principles. The program began with a-ftadea c e wor kshop focused on e
understanding of creativity development, innov@tlearning models, and the application of deep learning in
classroom instruction. This was followed by hands practice in developing lesson plans and instructional
modules aligned with deep learning principles. To support sustained learning archpapgiication, the training
was extended through an online professional learning community using Google Classroom, where participants
engaged in collaborative discussions, submitted instructional tasks, and received feedback from the training team.
In addition, the program included followp supervision conducted through online monitoring anditenschool
visits to support teachers during the implementation phase and to reinforce reflective practice.
Data were collected using a questionnaire consisting
competence. The instrument measured key dimensions of innovative instruction,
including lesson planning, instructional strategies, student engagement, use of learning media, integration of
technology, collaboration, and reflective practice. The questionnaire was administered as bdtstagne a
posttest using a foupoint Likert scale. To complement the quantitative data, qualitative information was
gathered through observational notes and participant reflections during workshops, mentoring sessions, and
supervision activities.

The data collection process began with the administration of theegtrgrior to the implementation of the
training program to establish baseline competence levels. After participants completed the workshop, online
mentoring, and supervision phases,fgbsttest was administered using the same instrument. The data collection
period spanned approximately one month, allowing participants sufficient time to engage with the training
materials, complete assigned tasks, and begin applying innovative teacttiggs in their classrooms.
Quantitative data were analyzed using descriptive statistical techniques by comparing mean scores from the pre
test and post e s t to identify changes in teachersd innovati:
Improvements were interpreted bdsen differences in average scores across measurement points. Qualitative
data from observations and reflections were analyzed thematically to provide contextual insights and to support
the interpretation of quantitative findings, particularly in relattomo t eacher sd experiences
perceived benefits of the training program.

RESULTS AND DISCUSSION

Results

The findings of this study reveal several important results related to the implementationpaodof a deep
learning based professional development program for elementary school teachers. Prior to the intervention, a
needs assessment conducted in two Madrasah IbtidalydtChandran and MI Blendangan, Godean Disdrict
indicated that teachers hainited access to professional development opportunities, particularly free or
institutionally supported training programs. Most participants werecholservart teachers employed by school
foundations, with limited financial capacity and restricted access to instructional facilities, including personal
laptops and schodiased information and communication technology resources. These conditions contributed to
constraints in implementing innovative and technoligiggrated learning practices, despite increasing
administrative and instructional demands related to digital systems.

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”
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Figure 1.Pre-testand Posttest Results
Thepret est results showed that teachersd innovative te

a mean score of 3.40. This finding suggests that teachers possessed a positive conceptual understanding of
innovative and studertentered learngn approaches. However, analysis at the item level revealed notable
variation across aspects. The lowest scores were found in items related to the varied use of technology in learning
activities and the integration of information and communication techpafdg instructional practices. These
results indicate a gap between teachersd pedagogi ca
technologysupported innovative learning in classroom settings.

Following participation in the workshop, mentoring activities, and supervised practice, thegtasisults
demonstrated a clear i mprovement in teacdestrs@@ i nnov
increased to 3.96, representing an avegage of 0.56 points compared to the-pest results. Improvements were
observed across all measured aspects, including lesson planning, instructional strategies, student engagement, and
reflective practice. Despite this overall improvement, the use bhtdagy in learning activities remained the
lowestscoring aspect, although it showed progress compared to tirggmesntion condition.

Qualitative observations during workshop sessions and discussions further supported the quantitative findings.
Most teachers actively engaged in questodlanswer sessions and expressed strong interest in understanding
how innovative and deep learnirfi ent ed approaches could be adapted to
guestions primarily focused on aligning innovative learning practices with existing administrative systems,
managing instructional time, and addressing diverse student chastécderparticularly students who were
physically active but less cognitively engaged. These discussions indicate that teachers were beginning to reflect
critically on their instructional practices and classroom dynamics.

The results of the tadkased assignments conducted through the Google Classroom professional learning
community showed varying levels of readiness among participants. Most teachers were able to develop lesson
plans or instructional modules that reflecteléments of innovative and deep leariiigented pedagogy.

However, several challenges persisted, including limited understanding of the full range of innovative learning
models, difficulties in integrating technology due to infrastructural constraimdgha need for further adaptation

to existing administrative systems. Analysis of submitted lesson plans also revealed that assessment strategies
within deep learninigoriented instruction required additional strengthening.
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Followup moni toring and school visits conducted after t
impact and ongoing challenges. During the first monitoring phase, teachers demonstrated increased motivation
and willingness to experiment witimriovative learning practices, although many still required guidance in
implementing mindful, meaningful, and joyful learning activities within limited instructional time. The second
monitoring phase indicated gr aduiastructiomalplarmingesugported i n t e
by feedback, collaborative reflection, and encouragement from school leadership. These findings suggest that
sustained mentoring and contextual support played an important role in reinforcing the initial outcomes of the
professional development program.

Figure 4. Monit'orAing and Visits
DISCUSSION

The findings of this study demonstrate that a deep ledrbawged professional development program can
effectively enhance el ementary school teachersd innov
mean scores from the ptest to the postest. Although teachers initially showed relatively high conceptual
awareness of innovative and studeantered learning, the intervention played a critical role in strengthening their
instructional readiness and confidence to apply these principlegdtige. This finding confirms that professional
development is not merely a process of introducing new pedagogical concepts, but a mechanism for transforming

teachersé pedagogical orientations and classroom prac
The observed improvement supports previous studies emphasizing that sustained,- preeticed
professional development contributes significantly to

of workshops, mentoring, collaborative lerg, and supervision aligns with the characteristics of effective
professional development, which emphasize relevance, active participation, reflection, and continuity. In this
study, the use of a professional learning community through Google Classmamided teachers with
opportunities to engage in collaborative reflection, receive feedback, and gradually internalize innovative teaching
strategies. This finding is consistent with research suggesting that collaborative and reflective learning
environmeis strengthen the transfer of professional development outcomes into classroom practice.

Despite the overall positive outcomes, the results also reveal persistent challenges, particularly in the
integration of information and communication techno
competence in technology use improved afieribtervention, it remained the lowestoring aspect. This finding
highlights the complex interplay between pedagogical readiness and contextual constraints, such as limited access
to technological infrastructure and unequal availability of digital dsviSimilar findings have been reported in

previous studies, which indicate that teachersdo willi
structural barriers remain unaddressed.
Qualitative observations further indicate that teac

on practical concerns, including time management, alignment with administrative systems, and strategies for
engaging diverse student charact@sstThese concerns suggest that innovation in teaching is not solely a matter
of adopting new methods, but al so requires reorient.
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management strategies. The emphasis on mindful, meaningful, and joyful learning within the deep learning
framework helped teachers reconceptualize student engagement, particularly in addressing students who are
physically active but not cognitively involde This supports the argument that deep learfmirignted pedagogy
encourages teachers to view learner diversity as a pedagogical resource rather than a constraint.

The taskbased assignments and follays supervision revealed varying levels of readiness among teachers in
designing deep learniingriented lesson plans, especially in relation to assessment practices. While most teachers
were able to incorporate innovadiinstructional strategies, assessment design emerged as a critical area requiring
further support. This finding aligns with previous literature indicating that assessment is often the most
challenging component of pedagogical innovation, as it requiigangent between learning objectives,
instructional activities, and evaluation methods. The results suggest that future professional development
programs should place greater emphasis on assessment literacy within innovative and deepblaseding
instrudional frameworks.

Overall, the findings indicate that the effectiveness of professional development programs is strongly
influenced by sustained mentoring, contextual sensitivity, and institutional support. The involvement of school
leadership during follovup visits playedn important role in encouraging teachers to experiment with innovative
practices and to gradually adopt new pedagogical paradigms. This highlights the importance of embedding
professional development initiatives within broader scheetl support systes to ensure longerm
sustainability.

CONCLUSION

This study concludes that a deep learhbased professional development program has a positive impact on
enhancing elementary school teachersdéd innovative te
i mprovement s i n t e a cdseconfidencei and tergagenient avithastudemtezea cdndn e
innovative learning practices following participation in structured training, mentoring, and supervision activities.
Although teachers initially demonstrated relatively high conceptual understatitgniptervention effectively
strengthened their ability to translate pedagogical concepts into practical classroom strategies. Nevertheless,
challenges related to technology integration and assessment design persist, reflecting the influence of structural
and contextual constraints on instructional innovation. These findings suggest that professional development
programs should be designed as sustained and pracigrged processes that address both pedagogical and
infrastructural dimensions. Future iatives should prioritize continuous mentoring, collaborative professional
learning communities, and stronger support for assessment practices within deepiledemtegl instruction.

By providing empirical evidence from a localized educational conthid, study contributes to the growing
literature on teacher professional development and innovative pedagogy, particularly in elementary education
settings with limited resources. The findings offer practical implications for educators, school leaders, and
policymakers in designing professional development models that are responsive, sustainable, and aligned with the
demands of 21stentury learning.
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Abstract. The second phase of the PkM Assignment for Professors and Structural Lecturers, entitled Training in Tuned
Percussion Instruments in the Cultural Village of Glondong Tirtomartani Kalasan, aims to provide musical skills and
experience to the regdts of the Cultural Village of Glondong, especially the women members of the Cultural Village

of Glondong. The methods used in this activity include sectional and combined training. Sectional training covers the
playing of musical instruments, includingllyra and several bellyra made from glass. Imitation and drill methods are
applied in this training. Combined exercises are carried out to harmonize the playing of other musical instruments,
namely the keyboard, angklung, kendang, and vocals. The rekidved was the performance of four songs, namely
Soraksorak bergembira, Litlir, Yang Pertama Kali, and Suket Teki. The women members of the Glondong Cultural
Village were able to play the pitched percussion instruments well and in unison.

INTRODUCTION

Glondong Village, Tirtomartani Kalasan Subdistrict, has a 4stagding tradition of Gejog Lesung and
Kethoprak arts. This village has strategic tourism potential in terms of cultural heritage and geographical location.
The village has a Cultural Heritagite, Rumah Indis, which has been restored and inaugurated by Sri Sultan
Hamengkubuwono X. Within a radius of about 1.5 kilometers around Glondong Village, there are three temple
ruins, namely Kalasan Temple to the south of the village, Kedulan Temgie twtth of the village, and Sari
Temple to the east of the village. Prambanan Temple, which has enormous tourism potential, is located about 4
km from this village, while Sambisari Temple is located about 7 km to the west. To the north, beyond the houses
of Glondong Village, there is a rice field area with beautiful scenery. The village is strategically located on the
YogyakartaSolo Highway at Km 13.5, making it easily accessible to domestic and foreign tourists. The Raden
Ronggo Field in Glondong Villagés also used as a venue for cultural performances and carnivals in the
Tirtomartani sukdistrict. The carnival cultural performances take place along the route from Raden Ronggo Field
to the Tirtomartani subistrict in Sleman.

Glondong Village has a Gejog Lesung art form with musical instruments consisting of 2 ancient Lesung, 16
Gejog, one Drum Set, and guitar and keyboard equipment. The name of the Gejok Lesung group is Roro
Jonggrang, with 34 members and musicians. GejogrigeRoro Jonggrang has participated in activities at the
village, regency, and provincial levels. Its activities include participating in cultural parades on village
anniversaries, providing entertainment at cultural seminars, and enlivening the Clearaliiny Hifestyle
competition at the DIY provincial level.

The women of Glondong Cultural Village also often hold monthly exercise sessions. The potential for tourism
in the form of dance and music performances will be further enhanced if training in pitched percussion instruments
is provided. Following the traing in each neighborhood unit (RT), performances using tuned percussion
instruments will be held, thereby enhancing the skills of Glondong Village residents for performances that could
eventually lead to independent productions for touistated shows.

The purpose of this community service activity is to equip the women of Glondong tourist village with the
skills to play percussion instruments such as metal and glass bellyra, tuned kentongan, and bamboo kulintang as
an effort to enhance and develop tippeal of Glondong tourist village. This is closely related to the students
involved in this community service activity, as it can provide valuable experience for students in applying their
knowledge, collaborating, and adapting to the community, whicbhwfe supports IKU 2. Student involvement
in this community service is part of the implementation of MBKM UNY. Lecturers conducting activities outside
the campus, namely in the Glondong tourist village, also support the improvement of IKU 5. The rebelts of
training in this community service activity can be utilized for both domestic and international tourists, thereby
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supporting IKU 6. This community service activity focuses on training in angklung and gejog lesung, which
culminate in a music performance parade.

Much of the wealth of knowledge about traditional angklung has yet to be revealed, classified, and categorized,
and remains stored in the minds of individuals and indigenous communities who remain loyal supporters of this
art form. Efforts are needed to mnediately collect this wealth of knowledge. This is even more crucial after the
angklung was recognized by the United Nations Educational, Scientific and Cultural Organization (UNESCO) as
Indonesia's Intangible Cultural Heritage of Humanity. (1) This reitimgp carries a heavy burden of
responsibility, because within four years, if Indonesia does not preserve and develop the angklung, UNESCOQO's
recognition could be revoked (2). According to Anis Jati Sunda in (3), the angklung in Sunda symbolizes love,
meairing that the elderly must care for the young, but the young always turn their backs on the elderly.

This implies that the elderly always serve as guardians for the young, with parents being the source of proverbs

and life lessons for the young (a source of information related to advice, behavior, and life actions). As for Atik
Soepandi's opinion in Masah (3), the essence of angklung is related to proverbs in life. The Sundanese people
say: Aful ah (ng)elmu angklung, 06 which means that i n
children) always stands behind the large angklung (representiagtpa meaning that parents' love is very great,

but their children do not pay much attention to them and even pay more attention to their own children. This
proverb advises young people in particular not to neglect their parents.

The name Gejog Lesung is a term that comes from the Javanese language. According to S. Prawiro in his book
Bausastra Jawa (4), gejog is kothekan nganggo lesung. Meanwhile, lesung is a piranti nganggo nutu pari. Gejog
is pounding using a mortar, while a rtaris a place for pounding rice. In the diversity of arts found in the cultural
region of Indonesia, gejog lesung is a type of traditional art in the form of music (5).

METHOD

Problem Solving Framework
The geographical and cultural potential of the Glondong Tirtomartani Kalasan community is highly relevant
for developmeninto a tourist village, while the academic strengths of UNY lecturers in the fields of drama, dance,
and music are undoubtedly capable of applying their knowledge and skills in the community in accordance with
the theme of this Community Service Progravhich refers to the Community Service Program Strategic Plan
and follows strategic issues and national policies.
The solutions related to the developmeinthe tourism potential of Glondong Cultural Village are as follows:
1. Training in the skills of playing metal and glass bellyra, pitched kentongan, and bamboo kulintang for the
women of Glondong Cultural Village.
2. Training in rhythm through playing metal and glass bellyra, pitched kentongan, and bamboo kulintang.
UNY's collaboration in this matter, namely the Music and Dance Study Program, has been initiated for a long
time. In 2018, the Ketoprak performance accompanied by Gejog Lesurgklung was attended by the Dean of
FBS and th®eputyRegent of Sleman. In 2018, a performance was also held in the village, concurrently with the
signing of an MOU between the FBS UNY and Tirtomartani Village, initiated by the Glondong Cultural Village.
Training in metal and glass bellyra, tuned gongs,mardboo kulintang can beme a tourist attraction once the
cultural resources of Glondong Village are sufficiently developed in musical skills.

Target audience

The target audience for this activity is the women of Glondong tourist village, who will be taught how to play
percussion instruments such as metal and glass bellyra, tuned kentongan, and bamboo kulintang, in an effort to
enhance and develop the appeaBtdndong tourist village.
Activity Method

The implementation of the Gejog Lesung and angklung training with a Parade Performance between RTs in
the Glondong Cultural Village enables human resources to play gejog lesung and angklung music using the
following method:
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Figure 1. Method of conducting training on bellyra, tuned kentongan, bamboo kulintang, plus gejog lesung and angklung

The operational steps for the training target begin with the preparation of tuned percussion instruments,
including bellyra, tuned kentongan, bamboo kulintang, plus gejog lesung and angklung. Next is arranging several
songs to be played. The next stageséxtional training, which is training in playing pitched percussion
instruments. During several training sessions, training reflections are held. The results of the reflections are then
followed by sectional guidance in the form of further training. Thalte of the sectional training are then
combined in the final training session, which culminates in a pitched percussion music performance.

Implementation of Community Service Activities

Overall, the music performance in the context of the GBDS phase 2 PkM assignment went well and smoothly.
There was a slight evaluation of the kendang percussion instruments, which were still not very consistent in tempo.
This was due to the lack of praaitime for the kendang players in joint rehearsals.

Supporting and inhibiting factors for activities
Supporting Factors
a. Solidarity among the residents of Budaya Glondong village

The residents of Budaya Glondong village have a strong sense of solidarity. This has been proven on several
occasions when the UNY PkM team collaborated with the residents of Budaya Glondong village, who were very
enthusiastic and welcomed the PkM actestivith a spirit of togetherness. This was evident in the support shown
by the head of Glondong hamlet, Mr. Nurkholis, in welcoming the UNY PkM team. Through the guidance of the
head of the hamlet, the residents of Budaya Glondong village worked togesiwpport the UNY PkM program
activities.

b. Facilities and infrastructure

The 2025 UNY PkM activities cannot be separated from the need for facilities and infrastructure in
implementing its programs. The availability of musical equipment greatly supports the implementation of the
program. Adequate training facilities are abldatcilitate the smooth running of both sectional and joint training
processes.

The existence of the Opa Oma cafe also greatly supports the infrastructure for joint music performances. As
the highlight of the 2025 UNY PkM activities, a music performance was held at the Opa Oma cafe, playing four
songs, hamely SoraRorak Bergembira, it-ilir, Yang pertama, and Suket Teki.

c. Enthusiasm for practicing

The women of Budaya Glondong village have a high spirit for practice. Despite their busy schedules as
homemakers and diverse professional backgrounds, their enthusiasm for practice remains undiminished. This was
evident during evening practices, where tpayticipated diligently and with discipline.
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Figure 2. Practicing pitched percussion instruments

Barriers
a. Activity schedule

The residents of Budaya Glondong village have very busy schedules, making it difficult to arrange rehearsal
and performance schedules. The only time available for rehearsals is in the evening, as a solution to their busy
schedules in the afternoon and eéwngnwhen they have to work.

In addition to unavoidable work commitments, the residents of Budaya Glondong village also have other
activities that keep them quite busy. This can be seen from the initial plan for the men to participate in rehearsals,
but because it coincided with othastivities, the men who were supposed to play the drums were unable to join
the rehearsals, so the rehearsals did not achieve maximum results.

b. Practice time

The agreed practice time is in the evening from 7:30 PM to 9:30 PM. Due to the limited practice time, the
skills developed have not been fully successful. Musical instrument playing skills are also determined by how
often they practice, how effectively theractice, and how effectively they learn independently.

Figure 3. Joint performance of pitched percussion instruments with angklung

CONCLUSION

The second phase of the GBDS Community Service Program, entitled ..., ran smoothly and successfully. This
was evident from the ability of the women of Glondong Cultural Village to play percussion instruments, both
metal and glass bellyra, well. Four sotigjed SorakSorak Bergembira, Liilir, Yang pertama, and Suket Teki
were performed well and in unison, supported by other musical instruments such as angklung, keyboard, and
kendang.
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Abstract. This article examines the strengthening of pedagogical competence among primary school teachers in
Bantul Regency through a deep learning training program that integrates digital innovation and collaborative
approaches. The aim of this training prograntoi strengthen teachers' pedagogical competence with the knowledge
and skills necessary to implement learning principles within deep learning. The program was conducted by a team of
lecturers from Yogyakarta State University in collaboration withBantul Regency Education Office, involving 33
teachers from two partner primary schools: SDN 2 Sumberagung and SDN 2 Patalan. Considering the participants'
characteristics, the training was conducted interactively through lectures, simulations |a@vatatve discussions,

utilizing digital media such as Google Forms and Google Classroom for initial assessments and participant reflection.
Qualitative descriptive analysis of observations, participant reflections, and documentation indicates thiairigis t

can improve teachers' ability to design deep learning, use simple technology for idea exploration, and strengthen inter
teacher collaboration in creating learning innovations. Teachers demonstrated an increased ability to apply deep
learning by adéring to principles of enjoyable, meaningful, and mindful learning. Furthermore, the use of digital
technology and collaborative approaches facilitated teachers in managing the processes and requirements of deep
learning. This training model proves thag timtegration of collaborative and digital approaches can be an effective
strategy for strengthening teacher competence in thec2hsiiry educational transformation era. However, field
challenges such as school facility support and learning time caomnstraiere identified as barriers to full
implementation. This study concludes that although the training program proved effective in improving teachers'
pedagogical abilities in implementing deep learning, sustainability support is needed to maintaiprinerinent.

Further efforts involving schools and parents are required to support teachers' collaborative innovations in sharing
ideas and best practices of deep learning to ensurddomgsuccess.

Keywords: pedagogical competence, deep learning, digital innovation, collaboration, teacher training

INTRODUCTION

The educational paradigm shift in the 21st century demands teachers to transform in carrying out their roles.
Teachers, who initially played the role only as instructors with a primary focus on material delivery, are changing
into learning facilitators whempower students. This transformation is crucial amidst the rapid development of
digital technology and national policies such as Merdeka Belajar, which emphasize independence, creativity, and
collaboration in the learning process (Kemendikbudristek, 2023

However, in practice, these changes have not been fully realized in primary education units. In reality, there
are still many primary school classrooms that exhibit conventional learning patterns that place the teacher at the
center of learning activitieI.he teacher acts as the full controller of the learning flow, ranging from determining
content to having full control over assessment, while students play a passive role only as information recipients.
This teachepriented learning phenomenon is evidénoin the stilldominant use of onway lectures, practice
guestions, and Q&A directed as primary strategies.

Student learning activities are mostly directed only toward remembering and repeating information, not
interpreting it or relating it to redife contexts. Learning takes place with a focus on completing material delivery
and cognitive achievement, rath#ran on meaningful learning experiences. This condition is certainly
concerning, making the space for exploration of ideas and student reflection limited. Consequently, the learning
that occurs in primary schools often runs mechanistically and lackslthetion of selfawareness, empathy, or
reflective thinking skills that form the basis for deep learning.

National reports also show that most primary school teachers still evaluate learning success based on cognitive
test results or students' ability to answer questions correctly (Kemendikbudristek, 2023). This type of assessment
pattern places cognitive leang outcomes as the final goal, rather than as the learning process itself. International
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assessment results such as the Programme for International Student Assessment (PISA) in 2019 show that
Indonesian students are still low in terms of literacy, numeracy, and critical thinking skills (OECD, 2019).

These conditions can be traced back to learning practices that have not provided opportunities for students to
build meaning, collaborate, or reflect on their learning experiences. Learning oriented toward final results also
tends to ignore students' sde@anotional dimensions and sealfvareness, even though both aspects are important
foundations for deep and sustainable learning. In addition to learning orientation issues, another dominant
challenge at the primary school level is the weak culture of gsmfeal collaboration among teachers.

Teachers often work individually in preparing learning materials, carrying out learning activities, and
conducting evaluations. Collaboration that occurs is generally limited to administrative activities, such as
preparing curriculum documents or learniegorts, and has not touched upon shared reflection on pedagogical
practices. Consequently, the space for teachers to learn from each other and share innovations becomes very
limited. Yet, professional collaboration is one of the important factors detegnthe success of learning
innovations and the improvement of teachers' pedagogical competence (World Bank, 2022; Supriyanto &
Mustakim, 2021).

Several studies in the context of primary schools also show that learning practices that are stitbtesxtbdr
cause the learning process to lose personal meaning for students. In such situations, learningvaysuathe
passively, and students tetalonly follow instructions without understanding the relevance of the activities to
daily life. Students are rarely invited to reflect on their learning experiences or understand their own thinking
processes.

As a result, the dimension of mindfulness (namely full awareness of what is learned, felt, and done) has not
become part of the learning experience in primary schools. Such learning provides little room for the development
of empathy, minimal selfegulaton, or social awareness, which are actually important foundations in character
development and deep learning at the primary school age. In the context of current educational transformation,
the need for meaningful, reflective, and collaborative learnindetsds becoming increasingly urgent.

One approach that offers a new paradigm is Deep Learning. This concept was developed by Fullan, Quinn,
and McEachen (2018) as a learning strategy that places students as rhedderg and discoverers of
relationships between knowledge. This approactrisnted toward the development of six key competencies
(6C): character, collaboration, creativity, critical thinking, communication, and citizenship. Deep learning does
not merely guide students to understand the material, but invites them to thinkwalfletind social relevance,
and act based on that understanding.

Thus, Deep Learning emphasizes a conscious, meaningful, and contextual learning process (learning that
matters). The OECD Future of Education and Skills 2030 (2023) also assert that the future of education demands
the development of transformational congreties that include the ability to act reflectively, collaboratively, and
with social awareness. These competencies cannot grow through surface learning, but through learning
experiences allow students to construct meaning, interpret reality, and canvidctéal actions.

Therefore, Deep Learning becomes a relevant approach to answer the challenges of the 21st century and aligns
with the direction of the Kurikulum Merdeka policy in Indonesia, which positions students as active subjects of
learning. National education polidyas now also adopted Deep Learning principles as the core of meaningful
learning. The Deep Learning Guide for Primary School Teachers (Kemendikbudristek, 2024) emphasizes that the
goal of learning is not only to increase academic results but also to fefiéetive abilities, social awareness,
and collaboration among students.

In this policy, teachers are expected to be able to design meaningful learning, challenging students to think
critically, find relationships between concepts, and relate them to real life. However, many teachers in the field
still face difficulties in appling these principles due to limited conceptual understanding, digital literacy, and
opportunities for collaboration (Tanoto Foundation, 2024). Various studies related to teacher training show that
when teachers are given the opportunity to learn colléilvela and are supported by simple digital technology,
their ability to design and implement meaningful learning can increase significantly.

Training based on reflective practice, simulations, and peer discussions is proven to strengthen teachers'
understanding of deep learning principles and foster a culture of sharing ideas and best practices. Through this
process, teachers not only acquiesvrpedagogical skills but also develop selfareness and social sensitivity

as part of their own learning process. The training program implemented in the Community Service (PkM)
activities of Yogyakarta State University in Bantul Regency is one confmete of effort to strengthen the
pedagogical competence of primary school teachers through the integration of digital innovation and collaborative
approaches.

This program aims not only to increase knowledge about Deep Learning but also to encourage teachers to
apply it in a contextual, reflective, and mindful learning context. Through the support of digital media such as
Google Forms and Google Classroom, teastare given space to practice, evaluate themselves, and collaborate
in designing meaningful learning. Thus, the implementation of Deep Learning in primary schools is not just a
methodological innovation, but a systemic need in efforts to strengthehdrecter and learning awareness of
students.
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Deep learning is the key to building a generation that thinks critically, empathizes, and is adaptive to the
changes of the times. Furthermore, this effort also becomes the foundation for strengthening teacher competence
so that they are able to createarhing ecosystem that is inclusive, collaborative, and oriented toward meaning.
This research is expected to provide empirical evidence that collabelbatsed training and digital innovation
can be an effective strategy in strengthening the pedagogpeapetence of primary school teachers and
accelerating the transformation of learning toward the Deep Learning paradigm.

METHOD

This digital innovation and collaboratiEased deep learning training was implemented using a participatory
and reflective approach with a Blended Reflective Workshop model. The training design includes 4 stages, starting
from Define, Design, Implementati, and Evaluation. These four stages are carried out sequentially and
systematically, where each stage hasstalges implemented in the training. These stages are presented in Figure
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Figure 1. Design of training stages for deep learning based on digital innovation and collaboration

Figure 1 shows each stage and-stdge in the training design. The Define stage is the initial and key stage in
this training program. This stage aims to find gaps in knowledge and abilities which represent a competency need
for the training participantsfhe community service team, in collaboration with the Bantul Regency Education
Office, performed a needs mapping and digitattes (filling out Google Forms) at this stage to identify the
initial level of understanding of Deep Learning and digital imreesk.

The Design stage is the stage of planning the training based on the results of the needs analysis. The design
stage includes the preparation of training materials, task analysis, and development of training tools including
teaching materials and evaluatiorin this stage, a digital innovation and collaborabiesed deep learning
training curriculum was produced as a guide in implementing the training. The implementation stage is the
execution of digital innovation and collaborativased deep learning in&ng. This stage includes three activities,
namely: 1) conceptual introduction activities, 2) collaborative workshops, 3) simulation and reflection.

RESULTS AND DISCUSSION

The digital innovation and collaboratimsed deep learning training program was implemented through four
main stages referring to a systematic development model, namely Define, Design, Implementation, and
Evaluation. Each stage has an interrelated roémsuring the training runs effectively, contextually, and provides
a real impact on increasing the pedagogical competence of primary school teachers. The Define stage is the initial
step aimed at identifying the real needs of primary school teacherdiregdeep learning training.

The needs analysis was conducted by the Yogyakarta State University service team together with the Bantul
Regency Education Office involving 33 teachers from two partner primary schools (SDN 2 Sumberagung and
SDN 2 Patalan). Data were collected througtstjornaires, guided interviews, and focus group discussions. The
results of the analysis in the Define stage showed that most teachers still had limited understanding of the Deep
Learning concept. Many teachers considered deep learning as a procesp@fitdpthe material," rather than
as an approach that fosters reflective awareness, critical thinking, and interconnectedness of meaning between
concepts.

Teachers also did not fully understand the six core competencies (6C) that form the basicentdigt
learning: character, collaboration, creativity, critical thinking, communication, and citizenship. The needs analysis
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was strengthened by quantitative data collection through a questionnaire on a s¢&le@feting four main
aspects: understanding deep learning concepts, the ability to design learning, the utilization of digital innovation,
and professional teacher tadoration. The achievements of each training need aspect are presented in Figure 2.
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Figure 2. Average teacher competency needs prior to training

Figure 2. shows that the questionnaire results had an overall average score of 3.15 (moderate category). As
shown in Figure 2, the four aspects of teachers' pedagogical competence were in the moderate category,
confirming that teachers have initial readiador learning innovation but still require conceptual and operational
reinforcement. These results illustrate that teachers already have positive motivation toward learning innovation
but still require operational training support. Teachers desire rpithiat does not only explain theory but
provides concrete guidance on the implementation of deep learning in the classroom.

In the aspect of technology utilization, teachers showed high enthusiasm although their digital abilities varied.
Some teachers had used Google Forms, Canva, or Quizizz, but were limited to evaluation and assignment
functions. Additionally, the teacher taboration culture was still administrative, such as preparing lesson plans,
rather than pedagogical reflection. Therefore, the Define stage produced a picture that training needs to be focused
on strengthening applicative understanding, the utilizatiodigital learning tools, and the development of
collaborative communities among teachers.

The Design stage is the training design phase that responds to the teacher needs identified in the previous
stage. The design was carried out with the principles of learning by doing and reflective collaboration, so that
training participants do not onlyeceive material but also experience a deep and reflective learning process as
they will apply it in class. The training design consists of four main components, namely: teacher task analysis,
training material design, training tool development, and evialuaesign.

Task analysis resulted in four target competencies, namely: (1) understanding the principles of deep learning
based on 6C; (2) designing contextual and reflective learning; (3) utilizing digital innovation in the learning
process; and (4) building professal collaboration among teachers. Training materials were designed in four
main topics: (1) concepts and principles of deep learning, (2) learning strategies based on projects, inquiry, and
reflection, (3) utilization of digital innovations (Padlet, Can@aiizizz, Google Forms), and (4) collaboration and
reflection of teachers based on practice communities.

The training tools developed included training modules, teaching materials, participant worksheets,
assessment rubrics, and Google Classroom as a medium for online interaction. Evaluation was designed to
measure three aspects: conceptual understandingingaesign skills, and professional reflection. The result of
this stage is the digital innovation and collaboratiased deep learning training curriculum, which consists of
three main sessions and one final reflection session. The training was dessighat participants progress from
theoretical understanding toward actual practice and peer reflection, with outputs in the form of Deep-Learning
based Lesson Plans (RPP) and digital learning media prototypes.

The Implementation stage is the direct execution of the training design. The activities were carried out over
two days of intensive faem-face sessions and three days of online follgmthrough Google Classroom. The
training involved 33 teachers from awpartner schools and covered three main activities: (1) conceptual
introduction, (2) collaborative workshops, and (3) simulation and reflection. In the conceptual introduction
activity, participants gained a deep understanding of Deep Learning prirtbiigegh presentations, case studies,
and reflective discussions. Piest and postest results showed an increase in conceptual understanding from 61%
to 86%. Teachers began to understand the difference between conventional learning and deep lefosiagsthat
meaning, reflection, and collaboration.
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The Evaluation stage is the final stage covering process, result, and training sustainability evaluation. Process
evaluation was carried out during the activities through facilitator observation and daily participant reflection.
Participant attendance wasery high, with an average attendance of 97% and a high level of active involvement
in all training sessions. Result evaluation showed significant improvements in the knowledge and skills of
teachers. This improvement can be observed in Figure 3 regatttingncrease in teachers' conceptual
understanding.

100

80
60
40
20

0

Pre-Test Post-Test

Figure 3. Comparison of préest and postest results of deep learning conceptual understanding

Figure 3 shows a significant increase in teachers' conceptual understanding fretesh gverage of 68.4 to
a posttest average of 88.7, indicating the effectiveness of reflection and collabevased training. Digital
reflection via Google Classrooshowed changes in teachers' perspectives on learning: from being oriented toward
material delivery to learning that emphasizes meaning, reflection, and collaboration. The collaborative workshop
stage focused on 6Rased learning design with digital toolpport.

Participants worked in crosschool groups to design learning and profesed activities. Observation results
showed that participants succeeded in preparing learning designs based on the deep learning approach with the
integration of digital innovationlTeachers also succeeded in integrating at least one digital tool in their learning
design. This training process also fostered a collaborative spirit among teachers that had not previously developed.
The simulation and reflection stage was carried owtutin microteaching and peer assessment using rubrics.

Teachers showed significant improvement in the ability to design meaningful activities and facilitate student
reflection. As many as 82% of participants showed an increase in ability in developing-pasjedtiearning and
student selfeflection. Teachearalso stated that the training helped them understand the importance of reflective
thinking and professional collaboration in teaching. Mentoring activities resulted in a sustainability plan in the
form of the formation of a teacher reflection communitythe two partner schools, which became a forum for
sharing best practices and continuous deep learning innovation.

Overall, the Evaluation stage showed that the training not only improved teachers' individual competence but
also fostered a professional learning culture in the primary school environment. These results reinforce that digital
innovation and collaborativeased deep learning training can be an effective strategy in encouraging the
transformation of learning practices in primary schools.

CONCLUSION

The implementation of the digital innovation and collaboratigmeed deep learning training program provides
a tangible contribution to the improvement of primary school teachers' pedagogical competence. The four stages
of training design (Define, Desighmplementation, and Evaluation) form an integrated process to ensure the
training runs relevantly, applicably, and sustainably. The Define stage successfully identified the real needs of
teachers, namely limited conceptual understanding regarding deeindeand the need for operational guidance
for its application in the classroom.

Based on these findings, the Design stage produced a training curriculum emphasizing active learning
experiences, digital integration, and collaborative reflection among teachers. In the Implementation stage, teachers
were actively involved in concept réomcement activities, collaborative workshops, and learning simulations
(microteaching). Quantitative and qualitative data show an increase in teachers' conceptual understanding from
61% to 86%, and the ability to design contextual learning with digithiintegration reached 87%.

The Evaluation stage further confirmed this success, with increasedegbstores and teachers' ability to
produce RPP in line with Deep Learning principles and the six main competencies (6C). More than just improving
individual abilities, this traininglso encouraged the growth of a reflective teacher community that serves as a
forum for sharing best practices and continuous learning innovation. This shows that the combination of Deep
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Learning principles, the utilization of digital technology, and peer collaboration can be an effective strategy to
transform learning practices into more meaningful, reflective, and stadatgred.

Thus, this training provides empirical evidence that teacher professional development based on digital
innovation and reflective collaboration can be a sustainable model supporting the implementation of the Merdeka
Belajar policy. In the future, similar tigities need to expand the scope of mentoring and networking between
schools so that deep learning practices can be applied more broadly and consistently in the primary education
environment.

ACKNOWLEDGMENTS

Thank you to Yogyakarta State University for funding this activity, and to the Bantul Regency Education
Office and the teachers of SDN 2 Sumberagung and SDN 2 Patalan for their active participation in the training.

REFERENCES

1. Ausubel, D. P. (1968Educational psychology: A cognitive vieMolt, Rinehart &  Winston.

2.  Firmansyah, M. (2022). Kecenderungan guru dalam menerapkan pendekatan teacher centered learning
(TCL). Jurnal Guru Indonesi2(1), 45 53.

3. Fullan, M., & Langworthy, M. (2014)A rich seam: How new pedagogies find deep learritegarson.

4. Fullan, M., Quinn, J., & McEachen, J. (201Bgep learning: Engage the world, change the world
Corwin Press.

5. Hendayana, S., & Sutama. (2022). Transformasi paradigma pembelajaran di era MerdekaJBeiajar.
Pendidikan dan Kebudayaar(2), 145 157.

6. Kemendikbudristek. (2023)aporan implementasi Kurikulum Merdeka tahun 20R@sat Kurikulum dan
Pembelajaran, Kementerian Pendidikan, Kebudayaan, Riset,dan Teknologi.

7. Kemendikbudristek. (2024Panduan pembelajaran mendalam untuk guru sekolah @asktorat Sekolah
Dasar, Kementerian Pendidikan, Kebudayaan, Riset, dan Teknologi.

8. Krismayanti, D. (2023). Model pembelajaran berbasis mindfulness untuk pengembangan etika siswa sekolah
dasarJurnal Edukarya: Kajian llmu Pendidikan 10(3), 211223.

9. Langer, E. J. (2016)he power of mindful learningda Capo Lifelong Books.

10. Mujahida, A., Nurhasanah, & Sari, R. (202Ahalisis perbandingan teachegntered dan studenéntered
learning dalam pembelajaran sekolah dahamal Pendidikan Dasa#(1), 55 65.

11. Novak, J. D. (2010)Learning, creating, and using knowled&goutledge.

12. Nuhandini, P., & Fatimah, S. (2025). Meningkatkan aktivitas belajar siswa sekolah dasar melalui model
student centered learningurnal Pendidikan Inovatif2(1), 3342.

13. OECD. (2019)PISA 2018 results (Volume I): What students know and can do OECD Publishing.

14. OECD. (2023)Future of education and skills 2030: OECD learning compass 208CD Publishing.

15. Supriyanto, A., & Mustakim, M. (2021). Collaborative culture among primary school teachers in Indonesia.
Jurnal Pendidikan Guru Sekolah Das#), 33 45.

16. Tanoto Foundation. (2024pINTAR program impact evaluation repofianoto Foundation.

17. Vygotsky, L. S. (1978)Mind in society: The development of higher psychological proces$assard
University Press.

18. Warschauer, M. (2011).earning in the cloud: How (and why) to transform schools with digital media
Teachers College Press.

19. World Bank. (2022).T h e rol e of teachers i n I ndonesi ads ed
communities World Bank Group.




The 13™ International Conference on Educational Research and Innovation

Empowering Teachers to Create CharacteBa s ed Chi |l dr e
Songs: A Workshop for Elementary and Kindergarten Educators
in Yogyakarta

Heni Kusumawat®, Ambar Fidianingsif?, Drijastuti Jogjaningrud?,  F &,dandai Putri
Rusdewan®

L.3.4 5pDepartment of Music Education, Universitas Negeri Yogyakarta, Yogyakarta, Indonesia
2Department of English Language Education, Universitas Negeri Yogyakarta, Yogyakarta, Indonesia

ACorresponding author: heni_kusumawati@uny.ac.id
Pambarfidianingsih@uny.ac.id
9drijastuti@uny.ac.id

Abstract. Early chil dhood education | ays the foundation for t
are effective and engaging media for integrating positive values in young learners. However, many kindergarten and
elementary school teachers hawsitied skills in selecting or creating songs that reflect character education values.

Therefore, a workshop was organized as a community service program to facilitate 61 kindergarten and elementary

school teachers in learning how to compose archteangs that integrate character education into music instruction.

The workshop took place in Sleman, Special Region of Yogyakarta, on9uB025. These activities were as follows:

(1) introduction to chil dr e nléoandaians) @)grineiples &f compositiorgand er v al ue
(4) i mplementation and mentoring. The results show that p
songs and effectively implemented the new materials in their classrooms, with studevitegyreat enthusiasm.

The program also produced afbed ok compi |l ati on of 11 childrenés songs (

sustainable learning resource. These results show that teachers can successfully include character education into music
instruction and creation.

INTRODUCTION

Character education is essential for shaping a moral, ethical, and responsible future generation from an early
age(Hasbi & Inelndiyani, 2025) Childhood, often called the golden age, is a crucial period when children easily
absorb moral and social values through enjoyable learning experiences. One of the most effective and engaging
media for integrating cliDestiana 2024 values is childrenods

Theoretically, chil drenods songs pl ay an essenti al
compositions that are intended to convey educational lessons and are based on the traits, actions, and experiences
of children(Kusumawati, 2013)Songs for children that are effective usually have catchy, simple lyrics, upbeat
tempos, and moral lessons applicable to daily(Kffffah et al., 2022; Guatama, 2020)hese songs can foster
positive character qualities, social development, creativity, and language abilities when theyaguerageate
(Wicaksono et al., 2023)

Despite their pedagogical wvalue, the availability o
limited. Teachers of kindergarten and elementary school frequently use traditional works by authors like A.T.
Mahmud and Ibu Sud. Even thoutiese songs have plenty of instructional value, kids nowadays are exposed to
more and more popular songs that are affected by social media and may not necessarily represent moral principles.
This situation emphasi zes &monre contexdualnreldvant, andhdvdrtig fulkoh 6 s s o
virtues like cooperation, honesty, discipline, responsibility, and tolerance need to be developed.

Kindergarten teachers of Aisyiyah Seyegan Foundation and elementary school teachers of Muhammadiyah
Seyegan Foundation in Sleman also face similar problems. The teachers are highly enthusiastic about educating
children, but face limitations in developingr&rbased learning media. They still find it difficult to find references

for new childrendéds songs that can be used to integra
addition, the teacher s6 s killlinited ta traditional anethodsnfecusinghon | dr e n 6
introducing |yrics and melodies without i ntegrating

expression, selfonfidence, and togetherness.
The kindergarten teachers of Aisyiyah Seyegan Foundation and the elementary school teachers of
Muhammadiyah Seyegan Foundation in Sleman face similar difficulties. They are highly enthusiastic about
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educating children, but encounter a limitation: difficulty findmg f er ences f or thatwanbehi | dr en
used to integrate contemporary character values into their teaching.
Based on these issues and theoretical studies, concrete efforts are needed to empower teachers in creating and

teaching charactdsased chil drends songs. Thus, a community se
workshop on chil drdkeaéme ds omegc ecsrseaartyi otho wiammpr ove teache
character education through music. This activity aims to:

1. Introduce new childrenés songs that contain charact
2. Devel op teachersd skill s i n -bsaisnegdi ncgh,i |cdrreeantdisn gs,o nagnsd.
3. Produce a sustainablebeo ok col | ecti on of <childrends songs wri-t

inspiring learning resource for partner schools.
METHODS

This community service activity was a workshop designed to improve the competence of kindergarten and
elementary school teachers in creating and teaching chabeeter e d chi | drenés songs. The
Sleman Regency, Special Region of Yogyakafiom July 8 to 9, 2025.

Participants and Setting

Sixty-one teachers participated in this activity, including teachers from the Kindergartens of Aisyiyah Seyegan
Foundation and the Elementary Schools of Muhammadiyah Seyegan Foundation. The training was conducted at
the Genduk Wulan Meeting Hall in Sleman.

Workshop Stages

The workshop was structured into several consecutive stages to ensure a comprehensive learning experience:

1. Introduction and Conceptualization: The participan
songs, their special nature, their learning purposes, and the direct connection between musical material and
character values.

2. Musical Foundation: This stage provided an introduction to simple musical notation (solfége/numbers) that
teachers could readily use as a practical guide for song composition and instruction.

3. Composition Principles: The participants were pres
songs, such as organizing simple melodies, making t
messages that apply to their everydaydive

4. Implementation and Mentoring: Following the intensive training, teachers were assigned a project to

independently create a childrenés song and i mpl eme
Follow-up mentoring was conducted to monitor thelappc at i on of the new songs anc
success.

Training Methods

The following methods were implemented in the workshop.

1. Lectures and Demonstrations: These are applied to
character values, and musical notation using such media as presentation slides and keyboard instruments.
The facilitator demonstrated proper singing techegjuintonation, expression, and song introduction
methods.

2. Drill s: Applied through repetition of singing and
confidence in musical performance.

3. Project Method: Teachers applied their new skills by creating an original song and implementing it at school.
This approach aimed at ensuring the sustainabil it
environment.

Outcomes

The primary outcomes of this activity were: (1) an i
characteb ased chil drends songs; ;boarkd c(0d) etche omuIfi acatiil dmr e
participants, providing a sustable learning resource for partner schools.
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RESULTS AND DISCUSSION

Results

The wor kshop, titled OWor kshop-Basnedt h@hill dpleemment Sd
Kindergarten Teachers in Yogyakaint2a2s, at thveaenduk Walane s s f u |
Meeting Hall in Sleman. Sixtpne teachers from Aisyiyahrkdergartens and Muhammadiyah elementary schools
in Kapanewon Seyegan attended.

The first day was Tuesday, 8 July 2025. The schedul
songs and musical notation, (2) introductory mater:.
composing childrenttsachegs. wAte tdesieqined tdoeproject to
characters to conclude the activity.

For the first material s, facilitators presented mat
musical notation. After understanding these basic con
under the guidance of thecfitator team.

vE

FIGURE 1. Materials presentation o
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The workshopds second day was Wednesday, 9 July 202
singing techniques, conducted songs, ankkeSekaai(To t hr ee
School), composed by Heni Kusumawdijnga di Tamar{Flowers in the Garden), composed by Agustianto;
and Anak Indonesigindonesian Children), composed by Heni Kusumawati. The entire team guided this practice.

The following is the documentation for the second day of the workshop.

FIGURE 3. Second day of workshop
TeacheréSkill Development and Song Creation

After the conceptual and practical training, the participants finished the final composition project. The
participating teachers created eight original songs for children, and each of the songs had explicit themes of
character education, asisthecaseimei r st udentsdé daily | ives.

These eight original songs were compiled alongside three new songs introduced by the fachitetiors (
Indonesia Ke SekolahandBunga di Tama) resulting in a comprehensivebeok collection of 11 character
based chil dr eook, svhich featuges lyricsTrhusical netation, and guiding audio, was published as
a sustainable learning resource accessible via thehtitgs://bit.ly/Kumpulan_Lagu_Anak
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FIGURE 5. Childrents Song Compilation Book

The original compositions selected for the compilation demonstrated a wide range of character themes. For
example, songs addressed gratitude and spirituéliptdan Allal), positive seHconcept Aku Anak Bahagia
hygiene and responsibilityddgalah Kebersihan and daily positive routinesSébelum Sekolalsekolal. The
specific details of these eight original teachemposed songs are provided in the table below.

TABLE 1. Songs composed by teachers

Title Composer (Teacher) Theme
Aku Anak Bahagia Wagiyem Positive selconcept
Ciptaan Allah Arini Hidayati Gratitude, spirituality
Hari Bahagia Supraptinah Daily positive routines
Jagalah Kebersihan Sutari Hygiene, responsibility
Ngitung Basa Jawa Dewi Ayu Winursita Local language (Javanese)
Sebelum Sekolah Sri Dwi Haryati Preschool routines
Sekolah Anik Indriayani School enthusiasm
Sepeda Baru Ismi Chanifah Simple joy, responsibility

Implementation and Student Response

The final project required teachers to implement the three facilitatmposed songs in their respective

cl assrooms. Al l participating teachers successfully
using correct singing and conductiteghniques. Video documentation submitted by the teachers confirmed that
the children showed great enthusiasm and active part.i

successful engagement with the charabtesed musical material.

FIGURE 4. Implementation of the new songs

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”
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Discussion

The findings confirm the workshopbés overall succes:
kindergarten and elementary school teachers in Sleman: the lack of relevant new music and limitations in creative
instruction.

To begin with, the composing of eight original and charasters ed chi | drends songs i s
i ssue of l' i mited resources for new childrenbés songs.
constructed, are contextual and relevanthe daily life and the local culture of the students, which is critically
important in the moral transmissi@usumawati, 2013)his finding shows that giving local educators the power
to create learning media rather thaarely consume it is an effective intervention strategy.

Second, the effectiveness of the training methods is justified by the fact that the implementation of the training
methods in the classroom led to the success of the work and the enthusiasm of the students. This shift in the
approach, by shifting towardon-traditional teaching and integrating collaborative practice and progsed
learning, not only gave the teachers greater confidence and skills in applying music as an interactive pedagogical
method. By implementing the project approach, the traingogume sustainable because the teachers incorporated
the training skills in realife work experience.

Overall, this program was able to fill the gap between the necessity of character education and access to the
appropriate musical media by building up local expertise and indicating that training in creative arts was a feasible
system to develop characestucation in early childhood environments.

CONCLUSION

Based on the workshop program, it can be concluded that the participating kindergarten and elementary school
teachers enhanced theompetencsignificantly. They were able to sing, educate, and present a new character
based childrends song through proper techniques. Mo r
original songs relevant to t heiercompiledirdoearsustaidabldbedle ds and
resource. Overall, this workshop model successfully improved teacher coowetad provided a lasting,
contextual tool for character education through music creation and instruction.
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Abstract. The rapid development of emerging technologies such as the Internet of Things (loT) and Atrtificial

Intelligence (Al) requires students and teachers to possess adequate technological literacy and scientific writing skills.

This community servicerpgram aimed to enhance the readiness of junior high school students and teachers at SMP

Negeri 12 Yogyakarta to participate in scientific writing competitions focused on lIoT and Al. The program employed

a trainingandmentoring approach consisting of neeghalysis, projedtased I0T/Al literacy training, intensive

scientific writing mentoring, and competition simulation. A prétassttest design was used to evaluate learning

outcomes. The results showed a statistically significant improvement in panicips 6 under st andi ng of |
concepts, with the mean score increasing from 7.25 to 8.75 and a medium normalized gain (g = 0.50). These findings
indicate that the program effectively i mprowesd. participan

INTRODUCTION

The rapid advancement of emerging technologies, particularly the Internet of Things (IoT) and Atrtificial
Intelligence (Al), has significantly transformed various sectors, including edudagf2omhese technologies are
no longer limited to higher education or industry contexts but have increasingly become relevant at the secondary
school levell. Students and teachers are expected not only to understand basic technological concepts but also to
develop higheorder skills such as critical thinking, problesalving, and ability to communicate ideas through
scientific writing.3

Scientific writing competitions play an important role in fostering a reseatiehted culture among students
4. Through such competitions, students are encouraged to expleveorichproblems, apply scientific methods,
and present their findings in a structured and academically acceptable manner. Previous studies have shown that
early exposure to scientificwiritn ¢ act i vi ti es can enhance studentsdé ac:
motivation to pursue science and technologhated fields. However, participation in these competitions requires
adequate technological literacy and familiarity with academmiting conventions, which are often challenging
for junior high school students and their teachers.

In the context of emerging technologies, 10T and Al offer rich and relevant themes for student Besg&rch
enables learners to understand the interaction between hardware, software, and data through connected devices,
while Al introduces concepts such as data processing, pattern recognition, and intelligent-dedigigp. When
integrated into educational activities, these technologies can make abstract concepts more concrete and
meaningfulé Nevertheless, the effective use of 10T and Al as research topics requires guidance, particularly in
translating technological ideas into systematic scientific papers.

SMP Negeri 12 Yogyakarta is a junior high school with strong academic potential and active participation in
various academic activities. Despite this potential, preliminary observations and discussions with school
stakeholders revealed several challeng@st, students and teachers had limited exposure to structured loT and
Al learning experiences. Second, experience in writing scientific papers according to academic standards was still
minimal. Third, systematic mentoring for scientific writing competis was not yet optimally implemented due
to limited time, resources, and access to expeitise.

In response to these challenges, a community service program (Pengabdian kepada Masyarakat/PkM) was
designed to provide structured assistance and mentoring for students and teachers. The program emphasized
projectbased loT and Al literacy combined withtémsive scientific writing mentoring and competition
simulation. This approach was expected to not only ir
technologies but also strengthen their readiness to participate in scientific writing ¢mmgeti
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Furthermore, this program aligns with the Merdeka Belajar Kampus Merdeka (MBKM) policy, which
encourages universities to engage in-ad@mpus learning activities and contribute directly to community
development. By involving lecturers and students in mergaactivities at the school level, the program also
supports institutional Key Performance Indicators (IKU), particularly in strengthening collaboration between
higher education institutions and secondary schools. Therefore, this study aims to desdniipdetmentation of
the program and evaluate its effectiveness in improvi
readiness for scientific writing competitions.

METHOD

This study employed #&ainingandmentoring modelithin a community service framework to improve
studentsé and teachersd readiness for scientific wri
program was conducted at SMP Negeri 12 Yogyakarta and involved junior high school studentsntéttesin
in science and technology, accompanied by subject teachers.

Program Design

The program was designed as a structured intervention consisting of four sequential stages: (1) needs analysis
and planning, (2) IoT and Al literacy training, (3) scientific writing mentoring and competition simulation, and
(4) evaluation. This design wagended to ensure that participants not only gained conceptual understanding of
emerging technologies but also developed the ability to translate technological ideas into scientifically structured
written works.

Participants

A total of 24 students participated in the complete program and were included in thé postéessit analysis.
The participants were selected in coordination with school teachers based on their interest and potential in science
and technologyelated actiities. All participants completed both the pretest and posttest and actively engaged in
the training and mentoring sessions.

IoT and Al Literacy Training

The literacy training focused on introducing fundamental concepts of 10T and Al through {bagect
learning activities. Participants werexposed to basic 10T system components, including sensors,
microcontrollers, data transmission, and simple data interpretatioreladtéd topics were introduced at a
conceptual level, emphasizing practical understanding rather than mathematical cgmipdaxiting activities
included demonstrations, guided discussions, and simple project examples relevant to eoerngckds.

Scientific Writing Mentoring and Competition Simulation

Following the technology literacy sessions, participants received intensive mentoring in scientific writing. The
mentoring covered topicselection, formulation of research problems, literature exploration, research
methodology, data presentation, and academic writing conventions. Participants were guidgesteppn
drafting scientific papers suitable for studéatel competitions. Iraddition, competition simulation activities
were conducted to familiarize participants with presentation formatspienegement, and questiandanswer
sessions commonly used in scientific competitions.

Instruments and Data Collection

To evaluate the effectiveness of the program, a prigtesttest design was employed. The instrument
consisted of a structured test measuring participants
possible score of 10. The pretest was iiktered prior to the implementation of the training program, while the
posttest was conducted after the completion of all training and mentoring activities. The test items were developed
by the program team and reviewed by subject experts to ensuretogalidity.
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Data Analysis

The collected data were analyzed using descriptive and inferential statistics. Descriptive statistics were used
to calculate the mean, standard deviation, minimum, and maximum scores for both pretest and posttest results.
Learning improvement was examinesing gain score analysis and normalized gain (g). Furthermore, a-paired
sample {test was applied to determine whether the difference between pretest and posttest scores was statistically
significant. All statistical analyses were conducted at a signifiedevel of 0.05.

RESULTS AND DISCUSSION

The effectiveness of the community service program was evaluated using & postitsst design involving
24 junior high school students. Descriptive statistical analysis showed that the mean pretest score was 7.25 (SD =
1.45) out of a maximum score of .10his result indicates that participants possessed a moderate level of prior
understanding of basic 10T and Al concepts before the intervention. The pretest scores ranged from 2 to 9,
reflecting a relatively wide variation in initial knowledge levels amonparticipants.

TABLE1l.Descri ptive Statistics of Studentsdé Pretest and

Statistic Pretest Posttest
N 24 24
Mean 7.25 8.75
Standard Deviation 1.45 1.19
Minimum 2 6
Maximum 9 10

Following the implementation of the loT and Al literacy training and scientific writing mentoring, the mean
posttest score increased to 8.75 (SD = 1.19). The posttest scores ranged from 6 to 10, indicating not only an overall
improvement in performance batso a reduction in score dispersion. This suggests that the program helped
participants with lower initial understanding to improve while maintaining high achievement among higher
performing students.

The gain score analysis revealed a mean gain of 1.50 points, while the normalized gain (g) was 0.50, which
falls into the medium improvement category. This level of gain indicates a meaningful learning improvement,
particularly considering the relativelyigh initial pretest scores. To further examine the significance of this
improvement, a pairedample ttest was conducted. The results showed a statistically significant difference
between pretest and posttest scores (t(23) = 5.31, p < 0.001), confiairibe observed improvement was not
due to chance.

Discussion

The statistically significant increase in posttest scores demonstrates that the-aaohingntoring program
had a positive effect on participants6é understanding
that the intervention was efféot in deepening conceptual understanding rather than merely producing superficial
score improvements. This outcome is particularly important given that the participants already demonstrated a
moderate level of prior knowledge, which often limits the magle of measurable learning gains.

FIGURE 11 Documentation of Matrial Delivery Session to Students at SMP Negeri 12 Yogyakarta

The reduction in score variability observed in the posttest results indicates that the program contributed to a
more equitable learning outcome among participants. Students who initially had lower levels of understanding
benefited from structured guidané@ndson activities, and peeupported learning environments, while higher
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performing students were able to refine and consolidate their existing knowledge. This finding aligns with the
principles of projecbased and mentoridgased learning, which emphasize active engagement and individualized
support.

i \

FIGURE 121oT Material Delivery Session During the Training Program

Beyond cognitive | earning outcomes, the program al s
competitions. Through intensive mentoring sessions, participants learned how to formulate research problems,
organize ideas systematically, androounicate technological concepts in written form. Although these skills
were not directly measured through the préssttest instrument, observations during mentoring and
competition simulations indicated increased confidence and competence in sciemtifimunication. The
improvement in conceptual understanding, as reflected in the posttest scores, provided a strong foundation for
participants to engage in higherder tasks such as scientific writing and presentation.

From an educational perspective, the integration of IoT and Al topics into comrbasiég training programs
offers significant pedagogical val@ These technologies provide authentic and relevant contexts for learning,
enabling students to connect theoretical concepts withwedd applications. When combined with structured
scientific writing mentoring, such programs can effectively fostesearehoriented mindset and early exposure
to academic practices at the secondary education level.

s ]

FIGURE 13 Distribution of-IoT Training Kit to Support Hnd§n Learning Aivites

Furthermore, the results support the alignment of the program with the Merdeka Belajar Kampus Merdeka
(MBKM) framework and institutional Key Performance Indicators (IKU). The involvement of university lecturers
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and students in mentoring activities strengthened the collaboration between higher education and secondary
schools while providing meaningful learning experiences for all stakeholders. Therefore, the findings of this study
suggest that similar trainingndmentoring models can be replicated or scaled up to other schools to promote
technological literacy and scientific writing readiness in the digital era.

CONCLUSION

This community service program demonstrated that a structured traindhgentoring approach focusing on
emerging technologies canf f ect i vely enhance junior high school st
writing competitions. Thepretégf o st t est anal ysis revealed a statistica
understanding of loT and Al concepts, with a mediummadized gain (g = 0.50). These results indicate that the
program successfully strengt lorsneveth anpoagr l¢ainers wha alteadp conc
possessed moderate prior knowledge.

Beyond measurable cognitive gains, the program contributed to the development of essential academic
competencies, particularly in scientific writing and communication. Through intensive mentoring and competition
simulation, participants were able to traisl technological ideas into structured scientific papers and gain
confidence in presenting their work. This finding highlights the importance of combining technology literacy
training with guided academic writing support, especially at the secondarytieddeael where such skills are
still emerging.

The results also underscore the pedagogical value of integrating 10T and Al topics into-lpsgttand
mentoringoriented learning activities. These technologies provide authentic and meaningful contexts that
encourage student engagement, reduce legqugaps, and promote higherder thinking skills. Moreover, the
reduction in score variability after the intervention suggests that the program supported more equitable learning
outcomes among participants with diverse initial abilities.

From an institutional and policy perspective, this program aligns well with the Merdeka Belajar Kampus
Merdeka (MBKM) framework and contributes to institutional Key Performance Indicators (IKU) by fostering
sustainable collaboration between higher edupaimstitutions and secondary schools. The involvement of
university lecturers and students in commuiased mentoring not only benefits school participants but also
enriches the professional development of higher education stakeholders.

In conclusion, the findings of this study suggest that similar community service programs integrating emerging
technology literacy with scientific writing mentoring can be effectively implemented in other secondary schools.

Future initiatives are recommegd to incorporate longitudinal assessments and more comprehensive evaluation
instruments to capture higherder outcomes related to research design, scientific reasoning, and communication
skills. Such efforts are essential to strengthening researchecafid technological literacy in the digital era.
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Abstract. This study aims to examine the effectiveness
psychomotor skills, and learning motivation in the Industrial Electronics course. The research was motivated by the
needs of the Industry 4.0ae which demands mastery of automation systems, control, and the Internet of Things (loT),

where drones serve as innovative learning media integrating concepts of sensors, control, and communication in a
contextual mannefhis study employed a pexperimental method using a Otgroup Prete$Posttest Design. The

participants were students of the Electronics Education Study Program who took part in-pessetéearning using

drones. Data were collected through cognitive tests, psychomotor skill dirserslzeets, and learning motivation

[o]

guestionnaires. The instruments were proven valid and rel
the Paired Samplette st and Cohenés d Effect Size t o wdsigniicamhi ne | ear n

i mprovement in all three measured aspects. The average
of 0.50, indicating a moderate effect, meaning that the use of drones produced a practically meaningful improvement

in learnirg outcomes. A total of 83.05% of participants showed score improvement, while 16.95% exhibited
fluctuations due to motivational and technical factors. The learning motivation scores were high, particularly in
interest, attention, and confidence indicatedsile psychomotor observations revealed notable progress in operational

skills, safety awareness, and control system application using drones. These results confirm that the use of drones is

CC

effective in enhancing st udgachomoterperforrmanae,and leaminglmetivationi ng out c

Drones serve not only as practice tools but also as innovative and contextual learning media aligned with industrial
applications. Therefore, drofilased learning can be further integrated into Industriatti®leics and Technical
Education curricula to support competency development in the digital era and the Fourth Industrial Revolution.

Keywords: Drone, Learning Media, Industrial Electronics;Pxperimental Design, Paireddst, Effect Size..

INTRODUCTION

The rapid advancement of Industry 4.0 has significantly transformed the competencies required in industrial
electronics education. Automation, robotics, embedded systems, and Internet of Things (IoT) technologies
demand not only theoretical understanding hlso strong practical and integrative skills. Higher education
institutions, particularly those offering vocational and technical education, are therefore challenged to redesign
learning approaches that bridge the gap between abstract concepts-avaticeaidustrial applications.

One emerging technology with strong pedagogical potential is the unmanned aerial vehicle (UAV), commonly
known as a drone. In industrial contexts, drones are widely used for inspection, monitoring, data acquisition, and
system integration. These functioimtherently involve industrial electronics components such as sensors,
microcontrollers, control algorithms, wireless communication, and embedded programming. However, despite
their relevance, the integration of drones into industrial electronics leaemimgins limited and underexplored,
especially as a structured instructional medium rather than a demonstration tool.

Traditional learning in industrial electronics often relies on lectures and isolated laboratory exercises, which
may not sufficiently support students in understanding complex system interactions. As a result, students
frequently struggle to connect thetical knowledge of control systems, sensors, and communication protocols
with practical industrial applications. Droased learning offers a contextual, handglatform where students
can directly apply theoretical concepts to a functioning systenrelihepromoting deeper conceptual
understanding and skill acquisition.

This study addresses this gap by examining the effectiveness of-lthseé learning in an Industrial
Electronics course. The research focuses on three learning dimensions: cognitive learning outcomes, psychomotor
skills, and learning motivation. By empliog a preexperimental design, this study aims to provide empirical

evidence on whether integrating drones into industri

learning experiences and outcomes in the context of Industigriéited edaation.:
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LITERATURE REVIEW

Drone Technology in Education

Recent studies indicate that drones have strong potential as educational tools in engineering and technical
education. Drones provide a tangible representation of abstract concepts, enabling learners to visualize and interact
with dynamic systems. Researithhigher education contexts shows that drbaeed instruction can increase
student engagement, motivation, and technical competence, particularly in electronics, control engineering, and
roboticsrelated courses.

Lobo et al. demonstrated that dremee nt er ed active | earning significant
dronerelated careers by integrating reebrld problemsolving tasks into instruction [1]. Similarly, Mostafa et
al. found that the use of drones i engi neering education enhanced stude
practical skills compared to conventional instructional methods [2]. These findings suggest that drones can serve
as effective learning media when integrated into structured instnattiesigns rather than used solely for
demonstration purposes.

Industrial Electronics Learning and Industry 4.0

Industrial electronics education encompasses system control, sensor integration, actuators, embedded systems,
and communication technologies. The Industry 4.0 paradigm requires graduates to master not only individual
components but also systdavel integation and reatime data processing. Chen et al. emphasized that modern
industrial automation increasingly relies on intelligent, interconnected systems that demand multidisciplinary
competence [3].

Dronebased learning aligns well with these requirements, as drones operate as integrated systems combining
electronics, control algorithms, sensors, and wireless communication. Kumar et al. highlighted that UAVs are
increasingly adopted in industrial mémiing and maintenance due to their flexibility and +mke data
acquisition capabilities [4]. Integrating such technologies into education can therefore enhance the relevance and
authenticity of learning experiences.

Learning Theories Supporting DroneBased Instruction

The effectiveness of drorased learning can be explained through several learning theories. Constructivist
learning theory posits that knowledge is actively constructed through experience and interaction with the
environment. Drondased activities allowstudents to engage in harals experimentation, encouraging active
knowledge construction.

Additionally, the Technology Acceptance Model (TAM) suggests that perceived usefulness and ease of use
influence | earnersd acceptance of new technologies. V
students are more likely to acceptamth gage wi th them as | earning tool s.
Learning Theory argues that learning is enhanced when learners process information through multiple channels.
Drones provide dynamic visual and physical representations of electronimsystgporting deeper cognitive

processing.
Empirical studies support these theoretical perspectives. Ghazi and Voyer reported that using drones as
instructional platforms in control engineering improv

among learners without prior aeronauticackgrounds [5]. These findings collectively indicate that dizased
learning has a strong theoretical and empirical foundation for enhancing industrial electronics education..

RESEARCH METHOD

This study employed a pexperimental research method using a-Gmeup Prete$fPosttest Design. The
participants were undergraduate students enrolled in the Industrial Electronics course in the Electronics Education
Study Program at Universitas Negerig§@karta. The sample was selected purposively, consisting of students
who had prior knowledge of basic electronics and microcontroller programming.

The learning intervention involved integrating drones into practical learning activities. Students engaged in
tasks related to sensor integration, embedded control, wireless communication, and operational safety using
drones as learning platforms. Data leolion instruments included cognitive tests (pretest and posttest),
psychomotor skill observation sheets, and learning motivation questionnaires.

Instrument validity and reliability were established prior to data analysis. The motivation questionnaire
demonstrated high internal consistency, with a Cronl
reliability. Data analysis involved desdiie statistics, paired sampledsts to examine learning gains, and
Cohenbdts d effect size to assess practical significanc
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RESULTS AND DISCUSSION

Learning Effectiveness Based on Cognitive Outcomes

The effectiveness ofdrofeased | earning was first examined throug
using a pretesposttest comparison. The results indicate a positive learning gain, with an average increase of
5.05% from pretest to posttest scoresThe cal cul ated Cohenés d value of O
suggesting that the observed improvement is not only statistically meaningful but also practically significant.
More than 83% of students demonstrated score improvement, whilerttaéning participants showed minor
fluctuations that may be attributed to individual motivational or technical factors. These findings confirm that the
integration of drones as instructional me dléctaoniesf f ect i v
concepts, particularly those related to sensors, control systems, and embedded programming.

FIGURE 1. Students were presenting the results of their project assignment to make a fixed wing drone training aircraft

Student sd Att it {Baseddeainiogvar d Dr one

I n addition to cognitive ou-ibasediearsingwerd analyeed tsingda2@t t i t u
item Likertscale attitude questionnaire completed by 79 students. Overall, the findings reveal a very positive
attitude toward the use of dronesdridustrial electronics learning, with an overall mean score of 4.37, which falls
into the Very Positive category. This result indicates strong acceptance and appreciation of drones as learning
media.

From an affective dimension, students demonstrated high levels of interest and enthusiasm. Items related to
attention, enjoyment, and perceived attractiveness of dyased learning consistently obtained high mean
scores. This suggests that drdresed istruction successfully enhanced emotional engagement and made
learning activities more interesting and motivating compared to conventional instructional approaches.

In terms of the cognitive attitude dimension, students strongly agreed thattdree learning helped them
understand and contextualize theoretical concepts in industrial electronics. The high mean scores in this dimension
indicate that students were alib meaningfully connect hands drone activities with abstract concepts such as
sensor integration, system control, and electronic communication. This supports constructivist learning theory,
which emphasizes knowledge construction through direct etpasi

Regarding the conative dimension, which reflects st
results show a positive tendency. Students expressed readiness to engage-islatezh@ssignments and
practical activities. Although items reldt¢o actively asking questions obtained slightly lower mean values than
other dimensions, they remained within the Positive category, indicating thatlthieeé learning encourages
participation while leaving room for further improvement in interactiessioom practices.
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FIGURE 2. Dronebased learning activities in the classroom

Furthermore, students demonstrated very positive responses in the dimension of professional values and
responsibility. High scores on items related to discipline, teamwork, responsibility, and safety awareness indicate
that dronebased learning contributast only to technical competence but also to the development of professional
attitudes essential in vocational and industrial education contexts. These findings highlight that drones are
perceived not merely as technical tools, but also as media forifigstgrofessional character and ethical
awareness.

Overall, the attitude scale results complement the cognitive findings by demonstrating thabadeae
learning positively influences affective, cognitive, and behavioral aspects of student learning. The relatively low
standard deviations across dimensigrdicate consistent responses among students, suggesting broad acceptance
of drone integration in the learning process.

Summary of Studentsdé Attitude Scale Results

TABLE 1. Summary of Studentsé Attitude Sc

Dimension Mean SD Category
Affective (Interest & Enthusiasm) 4.38 0.6C Very Positive
Cognitive (Perception & Understanding) 4.39 0.62 Very Positive
Conative (Participation & Willingness) 4.12 0.71 Positive
Professional Values & Responsibility 4.42 0.58 Very Positive
Overall Attitude 4.37 0.64 Very Positive

These results strengthen the conclusion that dbaised learning is not only effective in improving learning
outcomes but also well received by students, supporting its implementation as an innovative and contextually
relevant instructional approach irdumstrial electronics education.

CONCLUSION

This study demonstrates that the integration of drones into industrial electronics learning is effective in
i mproving studentsd cognitive | earning outcomes, ps

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”
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ef fect size (Cohenods -hbhsedleabning@oyides meadriingfad edacatiortalbanefitsinr o n e
practical instructional contexts.

Drones offer a contextual and industglevant learning platform that supports the development of
competencies aligned with Industry 4.0. Therefore, ditmased learning can be considered a viable and
innovative instructional approach for industrial efenftcs and technical education curricula. Future research
should explore experimental designs with control groups and investigatdelmmgearning impacts across
diverse educational settings.
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Abstract. This study aims to analyze and implement archival system reform to improve administrative service quality
at the Directorate of Research and Community Service (DRCS), Yogyakarta State University. The problems
encountered include difficulties inodument retrieval, unsystematic archive management, and low administrative
service efficiency. The research methodology employed a qualitative approach with observation, interviews, and
document analysis techniques. The findings indicate that archivainsysform through the implementation of a
structured classification system, archive digitization, and human resource training has successfully increased document
retrieval efficiency by 70%, reduced administrative service time from an average of 5 @ayay®, and improved

service user satisfaction by 85%. The archival system reform has proven to be significantly effective in enhancing
administrative service quality and work productivity at DRCS YSU.

Keywords: archival system, service quality, administration, digitization, efficiency

INTRODUCTION

The archival system constitutes a crucial component in the administrative management of higher education
institutions. The Directorate of Research and Community Service (DRCS) at Yogyakarta State University, as a
unit managing various research and comnyuedrvice activities, faces challenges in managing increasingly
complex documents and archives. The continuously increasing volume of documents in line with the escalation
of research and community service activities necessitates an effective and affanagement system.

Based on preliminary observations, several problems were identified in the archival system at DRCS YSU,
including: (1) difficulties in document retrieval due to inadequately structured storage systems, (2) accumulation
of physical documents requiring suistial storage space, (3) risks of damage and loss of important documents,
(4) delays in administrative service processes impacting service user satisfaction, and (5) insufficient human
resource competency in modern archive management.

Law Number 43 of 2009 concerning Archives emphasizes the importance of proper archive management as
part of the national information system. Welhnaged archives serve as sources of information and accountable
evidence. In the higher education contexteffective archival system supports good governance and enhances
service quality for the academic community.

This study focuses on archival system reform efforts at DRCS YSU with the objective of improving
administrative service quality. The reform was conducted comprehensively, encompassing aspects of
classification systems, archive digitization, infrastructaned human resource competency development for
archive management.

METHODS

Research Approach and Type

This study employs a qualitative approach with action research methodology. This approach was selected
because the research aims to solve practical problems in archival management through direct implementation of
improvements. The research was conductedour stages: (1) planning, (2) action implementation, (3)
observation and evaluation, and (4) reflection.
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Research Location and Timeline

The research was conducted at the Directorate of Research and Community Service, Yogyakarta State
University, located at Karangmalang Campus, Yogyakarta. The research was carried out over six months, from
March to August 2025

Research Subjects and Objects

The research subjects included 15 administrative staff members at DRCS YSU, unit leaders, and service users
(lecturers and researchers). The research objects were the archival system and admiséstriatvquality at
DRCS YSU.

Data Collection Techniques

The data collection techniques employed include:
A Participant observation to examine the archival system condition and administrative service processes

A In-depth interviews with administrative staff, unit leaders, and service users
A Documentation in the form of archival data, standard operating procedures, and documents related to
archival management

A Service user satisfaction questionnaires distributed before and after the reform

Data Analysis Techniques

Qualitative data were analyzed using the Miles and Huberman model, comprising data reduction, data display,
and conclusion drawing. Quantitative data from satisfaction questionnaires were analyzed using descriptive
statistics to compare conditions beforelafter the reform. Success indicators include: (1) document retrieval
time efficiency, (2) administrative service time speed, and (3) service user satisfaction level.

RESULTS AND DISCUSSION

Initial Archival System Condition

The analysis of initial conditions revealed that the archival system at DRCS YSU still faced various problems.
The archive classification system had not been properly standardized, resulting in each section implementing
different storage methods. Documstdrage was still dominated by physical formats with limited and inadequate
storage space. This condition caused difficulties in document retrieval, with an average retrieval tii3@ of 15
minutes per document.

From the human resource aspect, interview results indicated that administrative staff lacked adequate
understanding of modern archival management. Training related to archives had not been conducted
systematically. This condition resulted in low adminibve service efficiency, with an average service
completion time of 5 working days. Initial satisfaction questionnaire results showed that user satisfaction only
reached 65%, with primary complaints related to slow service processes and difficulty gcioéssimation.

Implementation of Archival System Reform

The archival system reform was conducted comprehensively through several main strategies:

Aspect Reform Strategy Implementation

Classification System Development of function and activity Creation of classification code
based classification system classification  guidelines, an
training for all staff

Archive Digitization ~ Scanning of priority documents ar Digitization of Archives Scanning
development of research ar of priority documents  ant
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Aspect Reform Strategy Implementation

community  service  informatior development of informatior

systems, as well as digital archivir systems  for  research ar

input in the correspondence system. community service, as well as inp
of digital archiving into the
correspondence syster
Digitization of research ani
community  service documen
(proposals, contracts, reports) in
simppm.uny.ac.id, ant
correspondence documents ir
siagen.uny.ac.id.

Infrastructure Storage space arrangement ¢ Procurement of filing cabinets
procurement of facilities an mobile file racks, computers
infrastructure scanners, and storage servers

Human Resources Competency enhancement throu Training in archival managemer
training and mentoring digitization, and information syster
usage for 15 staff members

SOP Development and socialization « Preparation of DRPM archivin
archival management standa SOP
operating procedures

Results of Archival System Reform

The implementation of archival system reform demonstrated significant results in improving administrative
service quality. The following are the measured impacts of the reform:

Indicator Before Reform After Reform
Document Retrieval Time 15-30 minutes 2-5 minutes
Administrative Service Time 5 days 2 days
User Satisfaction Level 65% 85%
Storage Space Efficiency 4 full rooms 2 rooms
Digitized Documents 0% 60%

Discussion

The research findings indicate that archival system reform provides a significantly positive impact on
administrative service quality at DRCS YSU. The improvement in document retrieval time efficiency f8fim 15
minutes to 25 minutes (a 70% increase) demstrates that a structured classification system and archive
digitization are highly effective in accelerating information access. This aligns with research by Winarko (2019),
which states that a proper classification system can increase informatiovetespieed by up to 75%.

The reduction in administrative service time from 5 days to 2 days (a 60% improvement) indicates that an
effective archival system contributes directly to work process efficiency. Ease of document access enables
administrative staff to complete work moreiickly without being hindered by timeonsuming document
searches. Basuki (2020) in his research also found that archive digitization can reduce administrative process time
by 50-70%.
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The increase in service user satisfaction from 65% to 85% demonstrates that archival system improvement has
a positive impact on service quality perception. Service users experienced ease of information access, service
speed, and increased professionalismadministrative services. This is consistent with SERVQUAL service
quality theory, which states that responsiveness and reliability are important dimensions in service quality.

The implementation of 60% archive digitization has provided dual benefits; storage space efficiency and
document security. The reduction in physical storage space from 4 rooms to 2 rooms provides operational cost
savings and enables office space optimimatiAdditionally, digital archives are safer from risks of physical
damage, loss, and disasters.

Human resource training proved to be a key success factor in reform implementation. The enhancement of
staff competency in modern archival management ensures the sustainability of the established system. Post
training interview results showed improvemantiaff understanding and skills in digital archive management,
document classification, and archival information system usage.

Challenges encountered in reform implementation included resistance to change from some staff who were
accustomed to the old system, budget constraints for infrastructure procurement, and time requireest@i¢arge
archive digitization processes. Howeweith a gradual approach and intensive mentoring, these challenges were
overcome.

CONCLUSION AND RECOMMENDATIONS

Conclusion

Based on the research findings and discussion, it can be concluded that:

1. The initial archival system condition at DRCS YSU still faced various problems including an
unstandardized classification system, dominance of physical storage, limited human resource
competency, and low administrative service efficiency.

2. The archival system reform strategy was conducted comprehensively, including classification system
development, archive digitization, infrastructure enhancement, human resource competency
development, and standard operating procedure formulation.

3. The archival system reform proved to significantly improve administrative service quality with
achievements of 70% increase in document retrieval efficiency, 60% reduction in administrative
service time, 20% increase in user satisfaction, and 50% improvém&orage space efficiency.

Recommendations

Based on the research findings, several recommendations are proposed as follows:

1. Continue the archive digitization process gradually until reaching 100% to maximize document
efficiency and security.

2. Conduct periodic evaluation and updates of the archival information system to keep pace with
technological developments and organizational needs.

3. Organize continuous training for human resources to maintain and enhance competency in archival
management.

4. Integrate the archival information system with other information systems at YSU to improve efficiency
and synergy across units.

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”




The 13™ International Conference on Educational Research and Innovation

REFERENCES

Basuki, S. (2020). Digital Archive Management: Concepts and Implementation in Educational Institutions.
Jakarta: Gramedia Pustaka Utama.

Fitriasari, D., & Nugraheni, B. (2019). Implementation of Electronic Archival Systems to Improve
Administrative Service Effectiveness. Journal of Office Administration, 8(2),168

Republic of Indonesia. (2009). Law Number 43 of 2009 on Archives. Jakarta: State Secretariat.

Sugiarto, A., & Wahyono, T. (2018). Modern Archival Management: From Conventional to Technology
Based. Yogyakarta: Gava Media.

SulistyoBasuki. (2021). Introduction to Archival Science. Jakarta: Universitas Terbuka.

Winarko, B. (2019). Archival Classification System and Its Influence on Information Retrieval Speed.
Journal of Documentation and Information, 40(1),8&7

Yusuf, P. M., & Subekti, P. (2020). Archive Digitization as an Effort for Preservation and Information
Access in the Digital Era. Records Management Journal Indonesia, 5@§, 23




The 13™ International Conference on Educational Research and Innovation

Self Potential Interest and Aptitude Test for Senior High School
Students

Yudan Hermawal?®, Abdul Alim?®), Awla Akbar®), Kiki Irafa Candr& 9, Rizqy Aisyah
Leonia" ®

Department ofNon- formal EducationUniversitasNegeri YogyakartaY ogyakartalndonesia
’Department ofndonesiarLiterature, UniversitasNegeri Yogyakartay ogyakartalndonesia
3Department oSport CoachingUniversitasNegeri Yogyakartay ogyakartalndonesia
“Department ofNon-formal Education UniversitasNegeri Yogyakarta, Yogyakarta, Indonesia
SDepartment oEarly ChildhoodEducation UniversitasNegeri Surabaya, Surabaya, Indonesia

ACorresponding authoryudan_hermawan@uny.ac.id

Abstract. This community service activity aims to introduce-geténtial to high school and vocational school
students in order to face the challenges of education and the job market in the era of globalisation. Many students still
lack understanding afareer paths or study programmes that match their interests and abilities. Interest and aptitude
testing is considered a strategic approach to help them identify academic and career tendencies, while raising
awareness of the importance of future planniageld on selpotential. The focus of this activity is the dissemination

of interest and aptitude tests and reflection on the results related to the choice of study programmes in higher education,
especially at Yogyakarta State University (UNY). Implemeatainethods include direct approaches in schools and

to students visiting the Indonesian Education Museum (MPI) at UNY, through interactive materialshdagthtest
simulations, group discussions, and individual guidance. School counsellors and pareninvolved as supporting
partners. Observations and questionnaires were used to evaluate students' understanding. Results showed an increase
in students' understanding of their potential and career direction, accompanied by high enthusiasm dativitjgébe

Teachers and parents rated the programme as relevant and worth implementing as a routine guidance activity, as a
foundation for strengthening career guidance services in schools.

Keyword: Career Guidance, Self Potential, High School Students, Educational Psychology.

INTRODUCTION

In this competitive era of globalisation, understanding one's interests, talents and potentials is very important,
especially for SMA/SMK students. Realising this, many parties, including schools, government, and various
educational institutions, are trgro provide maximum support in helping students find and develop their interests
and talents. One of the most effective ways to find out students' potential is through interest and talent tests. This
test serves to explore and identify students' intaredstalent tendencies, as well as provide guidance for planning
the right steps in their educational and career jou(8eperman & Ratnasari, 2021) .

The importance of interest and aptitude tests for high school students cannot be underestimated. Most students
at this level are often faced with a confusing array of choices regarding the major they will take in college or the
world of work after graduadih. Uncertainty about the right career choice is often a burden for many students,
which in turn can interfere with their learning focus and motivatiarsuf, 2009) Therefore, interest and aptitude
tests provide a solution to guide them to understand more about themselves, as well as to make wiser and more
informed decisions regarding future choi¢é&nga et al., 2014) .

Interest and aptitude tests are measurement tools designed to help individuals recognise their interests and
talents more clearly. This test usually takes the form of a series of questions that lead to an understanding of things
that are liked, natural diiies, and potential that can be develog&dntrock, 2011) For SMA/SMK students,
this test is very useful to help them understand college majors that match their interests and talents, and help them
recognise their potential that can be used as a basis for choosing a career path in ffeafudvaect al., 2024) .
However, despite its importance, the socialisation of interest and aptitude tests is still uneven. Many students are
unaware of these tests or even feel that they are irrelevant to their lives. This is certainly a challenge in itself, as
limited understading can hinder students in optimising their potential. This ineffective socialisation of the
importance of interest and aptitude tests needs to be improved immediately so that students can get the maximum
benefit from the test resulfSetiawan, 2020) .
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The socialisation of interest and aptitude tests to SMA/SMK students must be done in a way that is interesting,
easy to understand, and relevant to their lives. The approach used must also involve various parties, such as
teachers, parents, and school cmllors, so that the results can be maximigddriock, 2002). In the
socialisation, students need to be given a clear understanding of the purpose and benefits of this test. They must
know that this test is not just a measuring tool, but also a means to help them recognise their potential, so that they
can deternme the right steps in facing the world of education and céPesri & Mufidah, 2025) .

In addition, socialisation should also include an explanation of how these tests are conducted and what types
of tests are available. Various interest and aptitude tests, such as personality tests, intelligence tests, skills tests,
and academic potentiaddts, need to be introduced to students so that they understand the various options they
can take to explore their potential more dedflyherman & Ratnasari, 2021l is also important that students
do not feel intimidated or confused when taking interest and aptitude tests. Besides the socialisation aspect, it is
also important to provide concrete examples or relevant case studies. For example, showing thetsncoés
someone who found a career that suits their interests and talents after taking an interest and aptitude test. Thus,
students can see firsthand the benefits of taking this test, which will motivate them to be more open and active in
the processfaecognising their potentigSetiawan, 2020).

Through good socialisation, students are expected to understand that interest and aptitude tests are part of their
efforts to recognise their potential and plan for a brighter future. By knowing their interests, talents and potential,
students will be moreonfident in making education and career choices that suit their abilities and (ésafs
2009). In addition, this test can also help reduce the confusion or uncertainty often experienced by many students
in choosing a college major or future jiholida & Puspasari, 2025)The socialisation of interest and aptitude
tests also has a positive impact in preparing young people who are better prepared to face the challenges of the
world of work. By knowing their potential, students will not only be more productive, but alsomnotireted to
develop themselves according to their field of interest. This will create more qualified, innovative, and globally
competitive human resourcéSantrock, 2011)In the long run, this positive impact will be felt by the community
and the nation, as they will have a more intelligent, creative, and competent generation in various fields.

Overall, the socialisation of interest and aptitude tests for SMA/SMK students is very important to help them
find the right education and career path. This socialisation not only benefits individual students, but also society
as a whole. Therefore, all gii@s involved in education, be it schools, government, or society, must work together
to ensure that every student has an equal opportunity to recognise and develop their (nesdisd Dukhan,

2021) .

COMMUNITY SERVICE METHOD

The method of implementing the socialisation of interest and aptitude tests for SMA/SMK students must be
designed in a structured and effective manner to ensure that the objectives of the socialisation are achieved, namely
increasing students' understargliof the importance of these tests and facilitating them in recognising their
potential(Einali et al., 2021) The method to be used involves several stages from planning, implementation, to
evaluation. The following is the suggested implementation method:

1. Planning

Planning is a crucial first step in the implementation of socialisation. This stage includes target identification,
selection of test types, and determination of the time and place of implementation.

a. Target Identification: The target audience for this socialisation is high school/vocational school
students who are in the final stages of their education and are preparing to choose an education or career
path. In this case, the socialisation can be conducted for grades 1P avitb need to prepare for
decisions regarding further education or the world of work.

b. Selection of Interest and Aptitude Test TypesSchools should liaise with institutions or consultants
that have experience in providing credible interest and aptitude tests. The types of tests used may vary,
ranging from papebased tests to digithlased tests. Some of the test options that can echare
interest tests based on Holland's theory (RIASEC), aptitude tests, or personality tests that can give an
idea of students' academic and career tendencies.

C. Scheduling and Location: Determine an appropriate time for students to participate in socialisation
without disrupting their academic activities. Ideal times are after exams or during extracurricular
activities that can accommodate all students involved. The socialisation candueted in a classroom
or school hall that can accommodate a good number of students.

2. Implementation of socialisation
The implementation of socialisation consists of several main activities, namely the provision of information
materials, test simulations, discussion sessions, and mentoring.

a. Provision of Materials and Information:
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Introduction to Interest and Aptitude Tesd this stage, material will be presented on what interest and
aptitude tests are, the purpose and benefits of tests, and the various types of tests that exist. This can be
done through presentations using visual media such as slides or attractive Resmsce persons who

can be invited to provide explanations are career experts, educational counsellors, or alumni who have
successfully found careers that match their interests.

Parent InvolvementSchools can also invite parents to a separate information session to help them
understand the benefits of interest and aptitude testing for their child and support their child's career
decision process. This meeting also provides an opportunity fortpdoeask questions directly to the

experts regarding the testing process.

b. Test Simulation: Before students take the actual test, they will be given the opportunity to take a simple
interest and aptitude test simulation. This simulation aims to give students an idea of the kind of test they
will be taking and make them feel more comfortable. Sihmulation can be a multiplehoice test related
to interests or personality tests that can be taken online or in papetColime Platform If possible,
using an online platform for the simulated test will make it easier for studeatséss the test. This
platform can provide immediate feedback on test results and explanations regarding their interests or
aptitudesDiscussion of Test Resulfter the simulation, students can be given feedback on their test
results. This is important so that they can understand how to read and interpret the test results better.

c. Discussion and Q&A SessionAfter the simulation, there will be an open discussion session where
students can ask the resource person directly about their experience taking the interest and aptitude test.
In addition, students can also discuss career choices or majors that arerdamoe with their test
results. This session aims to give students the opportunity to get clarification on things that still confuse
them.

d. Individual Assistanceand Counselling Students who need further assistance in interpreting the test
results or who feel confused in choosing an educational or career path can be provided with individual
counselling sessions with the school counsellor. This could be in the form of a cadegicglsession
that provides recommendations based on the test results that the student h@&tgiteet al., 2015) .

3. Evaluation and Follow-up
After the socialisation is complete, evaluation is an important step to find out how effective this activity is in
increasing students' understanding of interest and aptitude tests.

a. Evaluation Questionnaire Each student who participates in the socialisation will be asked to complete
an evaluation guestionnaire that aims to measure the extent to which they understand the benefits of
interest and aptitude tests. This questionnaire can also be used to finstwdents feel more prepared
in making decisions regarding their education or career path after attending the socialisation.

b. Feedback from Parents and TeachersCollecting feedback from parents and teachers on the
implementation of socialisation can provide an additional perspective on the impact of socialisation on
students. It can also give an idea of how parental involvement can influence the decisiondehg stu
make.

c. Follow-up for Students Based on the evaluation results, students who need further assistance in
choosing a career or education can be directed to take maeptih tests or get more intensive assistance
from school counsellors. In addition, information about education aegrcpathways that are suitable
for the test results can be conveyed through brochures or other materials.

d. Dissemination of Results and Experiences
After the socialisation activities are completed, it is important to share the experience and results with
the entire school community, be it through publication on the school's social media, producing a report
on the results of the activities, or organgsiexperience sharing activities for students who have not
participated. This can raise awareness and motivate more students to take the interest and aptitude test in
the future.

The method of implementing the socialisation of interest and aptitude tests integrates several important
components, including information provision, test simulations, discussions, individual assistance, and evaluation.
With a structured approach and inviolg various parties, it is hoped that the socialisation of interest and aptitude
tests can be carried out effectively, so that SMA / SMK students can better understand their potential and make
the right decisions related to their future education ancecé®B®nzalezZamar et al., 2021) .

2. Result

Preparation for The Socialisation of Self Potential Interest and Talent Tests for SMA / SMK Sthaddrgen
carried out in several partner schools as well as in a series of educational tour visits to Yogyakarta State University
(UNY). This activity is designed to provide insight to students about the importance of recognising their potential
early on as provision in determining educational or career choices. The implementation process is carried out in

i
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stages, starting from planning, providing material, test simulations, to discussion sessions and individual
assistance, involving teachers, counsellors, and active student participation. The following are the stages:

1. Planning Stage

The planningstageis a very important initial phase in determining the success of the potential interest and
talent test socialisation activities. This process is conducted systematically and collaboratively, involving mapping
of student needs, strategic scheduling, aegaration of appropriate media and resources.

a. Target Identification
The target of this activity is addressed to:
a) Students in grades Xl and XllI at the high school and vocational school levels, especially those who are
in the preparation stage of determining the direction of further education or entering the world of work.
b) Students who visited UNY in the Educational Tourism programme, as well as students from several
partner schools who invited this activity directly to their school environment.

Identification was done through communication with counselling teachers or school leaders to ensure students'
needs related to the introduction and understanding of their potential, as well as their readiness to participate in
the activities. In additionthe target selection also considered variations in educational backgrounds, both from
academic (SMA) and vocational (SMK) schools, to enrich the dynamics of the discussion and the relevance of
the material.

b. Scheduling and Location of Implementation

The implementation of the activities was carried out in two main scenarios that were adjusted to the conditions
of the students and the school schedule:

1. Scenario One: During UNY Educational Tour

a. The first activity was carried out in conjunction with student visits to UNY in the Educational
Tourism programme, with the location of the activity at the UNY National Education Museum.

b. The choice of this location aims to provide an educational atmosphere that supports the spirit of
learning and exploration of students.

c. The activity is packaged as part of a series of visits, so that students feel enthusiastic and more
open to receiving material.

2. Second Scenario: Post Mid Semester Examination (UTS)

a. Follow-up activities are carried out in their respective school environments, especially after
students have completed the UTS or on days with a light academic load.

b. Classrooms are used as the implementation location, adjusting the capacity of participants and
the availability of supporting facilities such as LCDs, whiteboards, or internet connections for
test simulations.

c. Duration and Flow of Activity Sessions
Each socialisation session is held for 1.5 hours (90 minutes) which consists of several structured stages:

1) 10 minutes Opening and introduction to the activity by the facilitator or accompanying teacher.

2) 25 minutes Delivery of material on the concept of interest, talent, and the importance of recognising
self-potential.

3) 30 minutes Interest and Talent Test simulation using digital or paper platform.

4) 15 minutes Discussion and Q&A on the simulation results and students' reflections on their interest
tendencies.

5) 10 minutes Reflection and closure, including completion of a short evaluation sheet.

This flow is designed to maintain student focus, encourage interaction, and allow room for personal
understanding of the material presented.

2. Socialisation Implementation Stage

The implementation stage is the core of this service activity, where all the plans that have been prepared are
implementeddirectly to the students. This activity is designed so that students not only receive information
passively, but are also actively involved in the process cliselérstanding through various forms of interaction,
simulation, and reflection. Socialisatits carried out gradually and systematically through four main components,
namely material delivery, test simulation, discussion,individual assistanc@Karkoub et al., 2020) .
a. Provision of Materials and Information

Theactivity began with the delivery of material related to the introduction of interests and talents. The material
was delivered in an interesting way througlowerPoint presentations, short video screenings, and
distribution of informative leaflets. Students were invited to understand the basic understanding of interests and
talents, the difference between the two, and whyrselbgnition of potential is important in the decisimiaking
process of taking a higher education degree.

To contextualiseinderstandingresource persons also shaegdmples of test results and how to read them
including simple interpretations of the results. In some partner schools, parents are also involved through online
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sessions or special meetings. This aims to Haifdily support for their children's decisions, as well as open
communication between students, parents and schools regarding realistic future plans that match the students'
potential.

b. Interest and Talent Test Simulation

After the presentation of the material, the activity continued with a simulation of interest and talent tests. The
test wasconductedusing a digital platform based on Google Form, which has been adapted to the needs of high
school students. The test includes questions about preferred activities, learning tendencies, and responses to
certain situations. This simulation aims to give stutd an initial experience of the form and content of the interest
test and how to fill it in honestly and reflectivéikbhayawansa et al., 2012) .

The simulation results were compiled and analysed in general, then discussed collectively in the forum. The
enthusiasm of the students was high, as some of them were taking the test for the first time. Many were surprised
and intrigued to find out that thieterim results showed trends in interests that they had not realised before, such
as interests in social work, engineering, art, or entrepreneyisliglobos et al., 2024) .

c. Discussion and Q&A Session

After the simulation results were shared and explained, the activity continued with an open discussion and
question and answer session. In this session, students were given space to ask questions, both about test results,
choice of college majors, and thwrld of work. The discussion was guided by resource persons and counselling
teachers, who shared their experiences and provided tips in responding to test results olfjéateely et al.,

2019).

The session also served as a medium for mutual reflection, where students shared their views on their interests
and aspirations. Some students expressed their confusion in choosing a major or the mismatch between personal
desires and parents' expectatiombis forum became a safe and open space to talk about the future, thus
strengthening students' awareness of the importance of making the right decisions based on their potential.

d. Individual Mentoring and Counselling

As a followrup to the general discussion, students who felt uncertain or wanted to explore the test results more
deeply were facilitated to attend individual counselling sessions. Counselling is conducted by BK teachers or
resource persons who are expeciashin career guidance. In this session, students are guided to interpret the test
results in a more personalised way, consider external factors (such as family conditions and access to education),
and make short and long term plans related to educatieraployment.

Some students who showed strong interest but still lacked a clear direction were directed to take formal follow

up tests, such as professional psychological tests at career counselling institutions. Students are also given access
to selflearning resourcesuch as career websites, majdyodks and higher education brochures, so that they

can continue to explore their interests independently.

3. Evaluation and Followup

The evaluation and followp stage is an important part of the whole series of socialisation activities.
Evaluation is carried out to determine the level of understanding, the effectiveness of material delivery, and the
impact of activities on studentsadiness to make decisions related to education or career. Meanwhile;dpllow
is designed to ensure that this activity does not stop at just one meeting, but is sustainable in assisting students to
find and develop their potenti@ienderson et al., 2024) .
a. Evaluation Questionnaire

After the socialisation activity was completed, each student was asked to fil ehort evaluation
guestionnairecovering aspects of understanding the material, experience taking the test simulation, as well as an
assessment of the discussion and mentoring sessions. The evaluation results showeddjuaityhef students
felt helped and better preparedin understanding the importance of recognising their potential. They claimed to
have gained new information about interests and talents as well as iderpret the test results independently.
In addition, most of the participants stated that they felt more confident in considering college majors or jobs in
the future, thanks to the results of the simulations and discussions they participatpciPrakoso et al., 2020)

b. Feedback from Parents and Teachers

Apart from students, feedback was also collected ftoomselling teachers and some parents of students
who attended or followed the online information session. The teachers said that this igctietiyrelevant to
the needs of students todayspecially in the midst of the challenges of the times that demand accuracy in making
educational choices. They also noted that this activity provides a new perspective for students who have been
confused or tend to follow the crowd in choosing a major.

Some parents also expressed their appreciation for this activity because it opens up space for discussion
between children and parents regarding #ergn education plans. They feel more confident in assisting their
children to make important decisions base they have received information that supports them from a
psychological and educational perspective.

i
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c. Followup for Students
As part of the sustainability of the programme, students who demonstrated further needs were provided with
additional mentoring routes. They were directed to:
1) Take a more indepth interest and aptitude testthrough a professional institution or school
psychology service centre, in order to gain a more comprehensive picture.
2) Access regular school counselling servicesspecially career guidance, to have regular discussions
about interest development and further education information seeking.
3) Explore sources of information about majors and professionsncluding attending education fairs,
study abroad programmes or professional introduction webinars.
In some partner schools, this activity was even responded proactively by arrangingufplfmagrams in the
form of "Career Talks", counselling rooms and others. This follap proves that the socialisation activity is
not just an informative activity, but also a trigger for real change in the strategy of assisting students towards a
more purposeful future.

3. Discussion

The socialisation of interest and aptitude tests carried out shows high urgency and relevance in the context of
assisting high school / vocational school students before the transition to higher education or the world of work.
Based on the results of thmplementation in several schools and in the UNY educational tourism programme
(Yogyakarta, 2023) it appears that most students do not have a complete understanding of their interests and
talents, and how they play a role in future decisiaking. This indicates a gap in information and guidance that
needs to be filled through similar activitifdugroho & Wahyuni, 2022) Providing material on the concepts of
interest, aptitude, and available forms of tests provides new insights for students:laiggtaltest simulation is
an effective method in introducing potential assessment forms in a practical and interestiRgrnaon Pereira
et al., 2025). With an interactive and contextualised approach, students are able to more easily relate the test
results to their experiences, interests and tendencies in their daily activities. This is in line with the differentiated
and individualised education apaich that is increasingly relevant in today's educgfiomlinson, 2014) .

Open discussions and question and answer sessions allow students to express their confusion, concerns, and
discrepancies between their desires and the expectations of their surroundings. This space for reflection is
important because it brings studentsseloto conscious and responsible decisigiiang & Zhu, 2019) In
addition, individual mentoring and counselling showed that some students did need further guidance that could
not be resolved in a single socialisation session. Therefore, folloim the form of regular counselling and
strengthening career guidanm@grams are highly recommendg@gtependidikan, 2021; Sutrisno, 2020) .

In terms of involving parents and teachers, this activity also builds collective awareness that educational
decisions are not only the responsibility of students, but are the result of dialogue between students, parents and
educators. This involvement important so that decisions are not only academically logical, but also socially and
emotionally realistiqNugroho & Wahyuni, 2022) Overall, this activity is a strategic step in supporting the
implementation of potential and charaebased education. With consistent implementation and expansion of
target coverage, this kind of activity has the potential to become an integral pasusfainable student self
development programme in schof#ependidikan, 2021) .

CONCLUSION

The interest and aptitude test socialisation activities carried out for SMA / SMK students have a positive and
significant impact in helping them recognise their potential and plan their future education and career more
purposefully. Through the stagesa#reful planning, interactive implementation, and structured evaluation and
follow-up, students gain meaningful learning experiences in understanding the importance of recognising interests
and talents early on.

The delivery of material in an interesting and relevant manner, accompanied by test simulations, open
discussions, and individual counselling services, has provided a strong space for personal reflection for students.
Positive responses from participanegchers, and parents indicate that this activity not only adds insight, but also
encourages changes in perspective in making educational decisions baseghotessdl.

More than just socialisation, this activity opens up opportunities for the establishment of a sustainable career
mentoring system in schools, as well as strengthening collaboration between schools, families and higher
education institutions. Thus, this &ty deserves to be continued and developed more widely so that more
students are helped in finding the direction of education and career that suits their best potential.

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”
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Abstract. This community engagement program aims to provide systematic training for the staff of the Museum

Monumen Kesatuan Pergerakan Wanita Indonesia, enhancing their conceptual understanding, technical skills, and

practical competencies in archival igation and virtual reality (VR) development. The training is designed to
achieve three main objectives: (1) to strengthen partici
digitization and the development of digital technoldmsed archiz | medi a; (2) to improve part
understanding of virtual reality as an innovative medium for archival digitization and VR media production. Archival

digitization enables museum collections that were previously accessible only in pforsica be transformed into

digital formats that are more widely accessible to the public. This process involves converting documents,
photographs, and historical artifacts into digital files that can be disseminated through online platforms. Consequently

archival materials that were once limited in accessibility can become open sources of knowledge for broader audiences.
Moreover, when archival digitization in integrated with virtual reality technology, the educational potential of

museums is significalyt expanded. VR offers immersive learning experiences that allow visitors to experience

historical narratives more engagingly and experientially, fostering deeper historical understanding. The methods
employed in this community engagement activity inclief#ures, interactive discussions, cassed learning, and

simulation exercises. The evaluation of the training implementation is conducted through structured questionnaires.
Indicators of program success are measured using two approaches: (1) fornadtiggom conducted throughout the

training process, and (2) summative evaluation conducted after the completion of the training. The target participants

of this program consist of 3 staff members of the museum monument kesatuan pergerakan Wanita. ilnesia

activity is designed to contribute to the achievement of Key Performance Indicators (IKU), particularly IKU 6 related

to institutional partnerships an-dampuKadtivilesconcerning | ectur

Keywords: archival digitization, virtual reality, museum

INTRODUCTION

Archives serve as a bridge connecting the past and the present. Historian Pierre Nora, in Les Lieux de Mémoire
(1989), argues that archives and historical sites fun
of a nation. Inthe Indosei an context, archives documenting womenos
the memory of womendés significant contributions to
Pergerakan Wanita Indonesia serves as an important institution in axalieguthis heritage. However, in the
digital era, physical archives face various threats, including deterioration and loss. At the same time, younger
generations demonstrate a declining interest in historical narratives. For these reasons, trainimigain arc
digitization and the development of Virtual Reality (VR) technology has become a vital strategy for preserving
and di sseminating the history of I ndonesian women6s n

Located in Yogyakarta, the Museum Monumen Kesatuan Pergerakan Wanita Indonesia houses numerous
i mportant documents related to the history of women:¢
Womends Congress in 1928.dtsSatemMaléralodonesiar(2004), idemtifiedo me n

the First Women6s Congress as a pivotal moment in the
congress addressed critical i ssues such atwwthiomends e
marriage, laying the foundation for organized womenos
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Integrating archival digitization with VR technology represents an effective strategy for revitalizing public
interest in history. Jeffrey et al. (2012), within the framework of Digital Heritage, emphasize that digital
technologies can function as bridgesnnecting younger generations to cultural heritage. In the era of
globalization and digital transformation, access to information has become increasingly widespread;
paradoxically, however, many individuals are becoming disconnected from historicalocmngss and cultural
roots. Consequently, the adoption of digital technologies in museums should not be understood merely as a
response to technological trends, but rather as a strategic necessity for sustaining collective memory.

Archival digitization enables museum collections that were previously accessible only in physical locations to
be transformed into digital formats that are more easily accessed by the public. This process involves converting
documents, photographs, andtbitcal artifacts into digital files that can be disseminated through online
platforms. As a result, archival materials that were once hidden or rarely encountered by visitors can become
publicly available sources of knowledge. Conway (2010) emphasizesrttaval digitization is not solely
concerned with preservation, but also with the democratization of access to historical information, allowing
individuals from diverse backgrounds to engage with their national past.

When archival digitization is combined with Virtual Reality technology, the educational potential of museums
expands significantly. VR offers immersive learning experiences in which visitors can feel as though they are
transported into the past and arengising historical events as they occurred. Riva et al. (2016) demonstrate that
i mmer sive experiences facilitated by VR can enhance u
is processed through direct interaction rather than through ttaticor images.

Within the context of the Museum of the I ndonesi an
VR can create unique experiences that transport visi:t
using VR devi ces  heoongess,tlisien ® ingpieationafispdethesmaliviered by women leaders
of the period, and observe interactions among participants as they debated key issues such as education, health,
and gender equality. As Bl ac k bsiWCongres§ & 09284rgpresemsdaechitisalc or e s
moment iin the history of the Indonesian womends moven
introducing this historical event to younger generations in an engaging and accessible manner.

Furthermore, the availability of digital archives and-Y&ed exhibitions allows museums to extend their
educational reach globally. Audiences are no longer required to visit the museum physically to learn about the
history of Indonesian women; insteakley can access digital content anytime and anywhere. Virtual exhibitions,
accessible through websites or dedicated applications, can provide interactive tours, archival documentation, and
interviews with historians or relevant stakeholders. Such techndlaggd educational experiences are
particularly effective in engaging younger audiences, often referred to as digital natives, who tend to respond more
positively to interactive media than to conventional learning methods. Accordingly, the developmdrt of V
applications and the digitization of archival collections constitute strategic steps toward maintaining the relevance
of museums in the digital era while strengthening historical literacy among younger generations.

Although promising, the integration of archival digitization and virtual reality (VR) technology entails notable
challenges. A key constraint is the limited availability of personnel with expertise in information technology and
archival management. Consemqly, targeted training in digitization tools and VR content development is
essential. Furthermore, sustained collaboration with academic institutions and tectfoolesgd communities
is critical to ensuring the loatgrm viability of these initiatives.

The integration of archival digitization and virtual reality (VR) attheseum Monumen Kesatuan Pergerakan
Wanita Indonesiaepresents a strategic approach to historical preservation and public education in the digital era.
These technologies not only safeguard cultural heritage but also create immersive experiences that foster deeper
engagement with t hdribdtionsto the natiora This stedynempléasizescthe reritical role of
capacitybuilding through training in digitization and VR deweb me n t to enhance the mus
preserve and disseminate historical narratives. By adopting innovative and interactive methods, the initiative seeks
to strengthen historical literacy and sustain collective memory amid globalization and rapaldgidal change.

METHOD

The partner institution, the Museum Monumen Kesatuan Pergerakan Wanita Indonesia, has not yet
implemented visual archival digitization through Virtual Reality (VR) technology. Virtual Reality is a technology
that generates threémensional (3D) simulatednvironments consisting of virtual objects, visual information,
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and additional data presented through graphics and sound. VR creates an artificial or virtual environment that
allows users to experience and interact with simulated spaces through sensorg stimmarily visual and
auditoryd while enabling user interaot to influence events within the virtual environment.

One of the main challenges faced by the partner institution is the limited awareness of the urgency of visual
archiving. VRbased visual archives have rarely been implemented due to the advanced technical competencies
required. A major constraint is theckaof human resources with sufficient expertise in information technology
and archival management. Therefore, training museum staff in the use of digitization software and VR content
development has become a critical priority. In addition, collaboratidh higher education institutions and
technologyoriented communities is necessary to ensure the sustainability of the digitization program. An
assessment of the partnerds existing human resources
structured training.

The proposed solution is a training program focused on the development of visual archives. The training is
conducted through two main objectives:
1. Enhancing museum managerso understanding of t he
digitization.
2. l mproving museum managersd technical skills in g
technology.

To address the identified problems, the program is implemented through several structured stages. The first
step involves recruiting participants for the visual archiving training. The training is conducted over two days. On
the first day, participants reive theoretical instruction on the urgency of archival digitization in the context of
visual archives, followed by an introduction to Virtual Reality as a medium for visual archiving. The VR materials
cover key stages, including needs analysis, VR de%iBrdevelopment, VR implementation, and evaluation of
VR products. On the second day, participants engage in Hmenélsld practice focused on capturing visual
archives using 36@egree panoramic imaging.

Based on the identified problems and proposed solutions, the framework of the program is summarized as

follows.

No. Problem Solution Indicator of Achievement
1 How to improve understandin Training through lecturesParticipants demonstrate an
of the wurgency of archiva discussions, and demonstratiounderstanding of the
digitization  through Virtual addressing the urgency of MBasedimportance of VRbased
Reality at theMuseun Monume archival digitization archival digitization.

Kesatua
Pergerakam Wanit Indonesa?

2 How to enhance technical skil Training through lectures Participantsanproduce VR
in producing VRbased digital discussions, and demonstrations pased visual archives.
archives? the technical steps involved in VF

based archival digitization

THEORETICAL FRAMEWORK

Archival digitization refers to the process of converting physical documents into digital formats to improve
security, preservation, and accessibility. Conway, in Preservation in the Age of Google: Digitization, Digital
Preservation, and Dilemmas (2010gw@es that digitization not only protects archives from physical deterioration
but also expands public access to historical information. In Indonesia, archival digitization efforts continue to face
challenges, particularly due to limited professional etigerand insufficient awareness of archival importance.
Through digitization training, the Museum of the | nd:
in managing historical collections while expanding institutional collaboration and edutatibreach.

Riva et al. (2016), in Transforming Experience: The Potential of Augmented Reality and Virtual Reality for
Enhancing Personal and Clinical Change published in Frontiers in Psychiatry, emphasize that Virtual Reality is
not merely an entertainment tool, taut effective medium for reshaping perception, emotion, and behavior. VR
enables immersive experiences that foster deep emotional and cognitive engagement, making it particularly
valuable for education and cultural heritage preservation. In museum colfiexadpws visitors to experience
historical events directly, thereby enhancing historical understanding.

Furthermore, VR has the potential to strengthen episodic ménmogmory associated with personal
experiencd through direct interaction with simulated environments. This principle is highly relevant to museum
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based historical education, where i mmersive experienc
in Indonesian history. Riva et al. (2016) also highlight the importance of psychologically informed VR design,
emphasizing authentic narrativideat stimulate curiosity and empathy. Accordingly, VR content developed for
the Museum of the Indonesian Womendés Movement must b
convey the historical at mospher edravdlutiomaosyrperindd.s r esi st anc
In practical application, VR technology at the museum can be used to virtually reconstruct historical events
such as the First I ndonesi an Womenés Congress of 192
Through VR, visitors may interact with negsentations of women activists and gain insight into the social and
cultural challenges they faced in their struggles for

TRAINING IMPLEMENTATION STAGES

The training program is implemented through the following stages:

1. Training Needs Analysis
ldenti fying participantsd initial competencies to
intermediate, or advanced).

2. Training Preparation
Preparing technical and ndechnical aspects, including facilities, equipment, and training materials
tailored to participantsd needs.

3. Training Implementation
Conducted over two days, consisting of theoretical presentations and simulations on the first day,
followed by direct field practice on the second day. Instructional methods include interactive lectures,
group discussions, and guided simulations facilitdtg subjectmatter experts.

4. Training Evaluation
Evaluation is conducted through observation, interviews, and questionnaires to assess whether training
objectives and indicators of achievement have been met.

This community engagement initiative, implemented undeP#¥ DLK (Pengabdian kepada Masyarakat
Dosen Luar Kampysscheme, involved multiple stakeholders, including lecturers, museum staff, and students.
Museum staff served as training participants, while lecturers acted as instructors and program facilitators. Students
contributed as assistants in archival digiimatand Virtual Reality (VR) content development, gaining practical
experience in applied digital heritage practices. Partner institutiavédpd technical expertise, particularly in
immersive video production and digitization workflows, ensuring the quality and sustainability of program
outcomes. Furthermore, student participation in this PKM DLK program was formally recognized through
acadenic credit for the Laboratory Development course (1SJ6332), supporting the achievement of Key
Performance Indicator (IKU) 2, which emphasizes experiential learning and student engagemecdrimpa#
academic and communityased activities.

IMPLEMENTATION OF THE COMMUNITY SERVICE (PKM) ACTIVITIES

1. Digitization
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2. Virtual Reality
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CONCLUSION

The community engagement program conducted aMtheeum Monumen Kesatuan Pergerakan Wanita
Indonesieeffectively addressed key challenges in archival digitization and Virtual Reality (VR) development. The
initiative produced two principal outcomes: (1) digitization of archival materials, particularly collection books,
and (2) the creation of a VBased miseum experience. These outputs enhanced digital archival management,
strengthened museum promotion, and improved information systems through collabeffitit® among
museum staff, lecturers, and students, supported by adequate infrastructure. Despite these achievements, persistent
challenges include limited technical expertise, the need for specialized equipment, atetrfologerational
sustainability.

RECOMMENDATIONS
1. AdvancedTraining

It is recommended that continuous and intensive training be provided to museum staff to further enhance
their proficiency in managing digital archives and independently producingaged video content.

2. Sustained Technical Mentorship
Establishing longerm collaborations with relevant institutions is essential to provide ongoing technical
support, particularly in the management and maintenance of the technologies employed.

3. Financial Planning
The museum should develop comprehensive budget planning that includes operational and maintenance
costs for digital equipment to ensure the kiegn sustainability of the project.

4. Optimization of Technological Infrastructur
Regular updates to equipment and technological upgrades are necessary to support more efficient
digitization activities and future VARased promotional initiatives.

5. Collaboration and Development of Follewp Projects
Continued collaboration with other museums is encouraged to expand museum modernization programs,
maximize the utilization of digitized collections, and develop additional VR features.

These measures are expected to enable the Museum Monumen Kesatuan Pergerakan Wanita Indonesia to
sustain the programds achievements and effectively
infrastructure and information systems
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Abstract. Objectivesi Various studies have examined neuroscience education in recent decades. However,
comprehensive research on the variables and practices of neuroscience education is still relatively limited. Therefore,
this study aims to conduct a systematieriiture review and bibliometric analysis related to neuroscience education
based on existing empirical resear€resign/methodology/approaéhThe methodology used in this study is the
Systematic Literature Review, using the term "neurosciemteation” in the "Article Titles, Abstracts, and
Keywords" of the Scopus database, resulting in a number of publications from the 1999s to 2025. The evaluation will
be carried out on October 1, 2025. The collected data was then bibliometrically analgged@Sviewer to map the
distribution, trends, and influence of publications in the field of neuroscience edudatidingsi Research on
neuroscience education is still limited, especially in developing countries and primary education contexts. Most
previous studies have focused on higher education in developed countries. In the future, research needs to be directed
to areas with limited access to neuroscience education. The main variables influencing this field include teacher
knowledge and training, ierdisciplinary integration, methodological challenges, digital technology advancements,
and cultural and social factors. In addition, the conceptual framework of neuroscience education to strengthen
evidencebased teaching practices was also discusdesarch limitations/implicatioris This study used the Scopus
database for articles related to neuroscience education. Further research can improve the generalization of findings by
integrating additional databases, such as the Web of Science or ERI@t swethcope of the study becomes more
extensive.Practical implications The findings of this study have implications for the development of teaching
practices and curriculum design based on neuroscience, so that it can optimally increase the eféectilearaing

and the development of student competen@egial implications’ This research provides insight for educators,
policymakers, and the wider community regarding the application of neuroscience education principles in the context
of adaptive, inclusive, and eviderbased learningOriginality/valuei Research on neuroscience education continues

to evolve globally. However, a comprehensive study of variables, practices, and their application in various educational
contexts is still relativelyimited.

Keywords neuroscience education, literature review, Vosviewer, Bibliokydaper typd.iterature review

INTRODUCTION

Conducting a Systematic Literature Review (SLR) on the current neuroscience education variables is very
important to advance the field of neuroeducation because it can synthesize, expand, and consolidate existing
knowledge systematically. Neuroscience aasinterdisciplinary domain that integrates education, psychology,
and neurophysiology, provides important insights for optimizing learning processes and pedagogical [djactices
By systematically examining neuroscience and psychology findings, SLR bridges the gap between neuroscience
research and educational practice, and ensures teaching methods are based on the latest empirif2]. findings
addition, SLRs use rigorous and transparent methodologies, including standardized search, selection, and critical
assessment of studies, often guided by frameworks such as PRISMA, which improve the reliability and credibility
of reviews[3]i [5]

By synthesizing findings from various studies, SLR can identify research gaps, emerging trends, and provide
a roadmap for future research, while supporting evidéased decisiomaking and the development of adaptive
and studententered educational imention$6]i[10]. In addition to its benefits, SLR also highlights the
practical and ethical challenges of integrating neuroscience into education, so researchers and practitioners are
encouraged to follow best practices and avoid potential piftells Overall, conducting SLR in neuroscience
education is a crucial step to consolidate interdisciplinary knowledge, improve research rigor, identify gaps, guide
further studies, and support evidermesed and ethical educational practices.
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This research focuses on exploring the current landscape of research on neuroscience education and evaluates
the relevance of this topic as a focus of future research. This study also reviews the evolution of academic
discourse on neuroscience education amms to identify how this study can contribute to the theory of
neuroscience education. The research questions asked were: RQL1: Is the study of Neuroscience Education still a
significant topic for future scientific research? RQ2: How is research disdbrelated to Neuroscience
Education today? RQ3: What are the theoretical and practical implications from a future research perspective?

Bibliometrics to answer three research questions. The systematic literature review method is suitable for
synthesizing existing research and helping to identify gaps, trends, and future research directions, while providing
evidencebased insights that canfluence further policy, practice, and research. This approach ensures that
conclusions are drawn from a broad and representative sample of studies and highlights areas that need further
research [12][14] Bibliometric analysis will complement this review by quantifying the distribution and impact
of publications related to Islamic Leadership. Using VOSviewer and the Scopus database, this study will analyze
publications related to neuroscience educatiomfvarious journals, focusing on articles published until October
1, 2025. This methodology allows for a comprehensive mapping of the development of this field and provides a
deeper understanding of its growth as well as future research directions.

LITERATURE REVIEW

Neuroscienceducation

Neuroscience education is defined as a scientific approach that studies how the brain and nervous system work
in understanding, remembering, and processing information to improve learning effectié&ijglds’]. This
approach emphasizes the integration of findings from neuroscience, cognitive psychology, behavioral, and
pedagogy to create teaching practices that are aligned with the brain's natural medt8higt8% Neuroscience
is also a key pillar in the field of Mind, Brain, and Education (MBE) which combines the science of the brain
with psychology and education to support the optimal learning process of st{@@nt&urthermore, this
approach highlights the importance of understanding brain plasticity, cognitive development, and the role of
emotions in learning to create an effective and meaningful learning environment at various levels of education
[21]i[23].

In addition, neuroscience education encourages the application of multisensory learning strategies that utilize
various sensory channels to strengthen information processing antetangnemory[24]i [26]. This approach
also emphasizes the importance of active student engagement through contextual antgsegetdarning
experiences, which are in line with the principles of btzred learning27], [28]. Thus, the integration of
neuroscience in education not only provides insight into how students learn, but also provides a scientific basis
for teachers to design pedagogical interventions capable of improving students' motivation, creativity, dnd critica
thinking skills[29]i [31]. The application of these neuroscience findings has become particularly relevant in the
era of 21stentury education, where the demands of cognitive, social, and emotional competencies demand
adaptive, personalized, and innovative learning models.

Table 1.defining elements of neuroscience education

No Defining neuroscience education reference

1. Neuroscience education is defined as the exploration of emotions and feelings in the conte [21]
learning and teaching process related to neuroscience, especially at various stages of care

2. The neuroscience approach in education emphasizes understanding how the brain works in [32]
and its application to improve teaching methods through adaptation to the brain's
mechanisms.

3. The neuroscience approach in education emphasizes the integration of insights from neurt [22]

to improve teaching practice and learning outcomes. This approach includes an understa
brain development, plasticity, and learning mechanisms that elanelducators create optim
conditions as well as understand the influence of external factors on information processing

4. The neuroscience approach in education integrates brain knowledge to enhance | [23]
emphasizing neural plasticity and cognitive processes to optimize students' teaching and
experiences.

5. Neuroscience is thecience that explains how the brain learns, remembers, and pror [16], [17]
information, so it can be the basis for more effective teaching practices.

6. Neuroscience is one of the main pillars in the field of Mind, Brain, and Education (MBE), wt [20]

a science that integrates neuroscience findings with psychology and pedagogy to underst.
to best support the learning process of students.
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7. The neuroscience approach in education refers to the application of knowledge from the sc [18]
the brain into teaching practice. This approach integrates findings from behavioral s
cognitive psychology, neuroscience, and pedagogy to improvetethaigractices.

8. Neuroscience can be defined as a scientific approach that studies how the brain and nervou [15]
work in influencing human thinking, learning, and behavioral processes.

RESEARCH METHOD

A systematic literature review with a bibliometric approach is used to quantitatively assess the literature in
order to identify trends, patterns, and key research entities within a discipline. Using the PRISMA framework,
this approach ensures a comprehanand replicable literature review process, resulting in a clear and transparent
picture of the topics being studigsB]i [35] Research inclusion criteria include articles published by 1 October
2025, EnglisHanguage publications, and focusing on the topic of the neuroscience approach. Bibliometric
analysis was carried out using VOSViewer to visualize bibliographic data tozanaitation networks,
collaboration between authors, and the emergence of concurrent keywords, thereby revealing the intellectual
structure and dynamics of the research field. This combination of bibliometric analysis and systematic review
assists researebhs in synthesizing empirical findings as well as mapping the research landscape, including
identifying key contributors and emerging treri@6]. In addition, this approach also provides an understanding
of the development, historical trajectory, and future direction of a field of research, making it particularly useful
in interdisciplinary studies to gain moredepth insight$37], [38]. Bibliometric analysis is also used for strategic
purposes in scientific publications, which was first introduced by Bertrand et al. (1970) to evaluate scientific
journals based on their economic weight.

The initial stage in this scientific study involves keyword selection, which can be done through a macro (top
down) methodology, starting from a broad search path to more specific studies and topics. Therefore, after
evaluating the limitations inherent previous research and the lack of studies that discuss Islamic Leadership,
this study integrates the keyword "neuroscience education" as the main focus in the article title, abstract, and
keyword sections. In addition, the Scopus database is used brchesedor a variety of investigative purposes,
including conducting a literature review, identifying experts in a specific field, as well as monitoring research
trends.

Article search via Scopus database : 1
October 2025

Search Articles from the Scopus database

with the article title, abstracts, and

Scarch . .
keywords; Neuroscience AND Education

(n = 6.584)

The article exludes the specific
------------------ --| keyword "Neuroscience education”
(5.899)

Y
. s Specific keywords based on
S .
‘ creening "Neuroscience education" (n= 685)

Article exclude based document type : review
(107), conference paper (25), book chapter (20),
\ note (19), editorial (18), book (7) letter (6), short

survey (4), erratum (3), conference review (1)
[ Eligible ]—} Article after screening (n=475)

Article exclude based language type ; Spanish (5),
------------------ - Franch (5) German (4) Ukrainian (1), Portuguese
A (1) Chinese (1)

[ Included ]—) Articles included in the review (n=464)

Article exclude based open access type : Green
(185), Gold (143), Bronze (31), hybrid gold (28)

| Articles included in the review (n = 233)

Figure 1. Systematic Literature Review information flow using PRISMA

Based on search results obtained on October 1, 2025 from the Scopus database using article titles, abstracts,
and keywords "neuroscience AND education" in various academic disciplines, ranging from the earliest
publication in 1986 to the most recent in 30%he total number of articles on Neuroscience Education is 685
documents (see Figure 1). Based on these findings, a process of screening documents was carried out according
to their classification. Articles eliminated based on document type includewévD7), conference paper (25),
book chapter (20), note (19), editorial (18), fiomglish (17), and Excluded articles based on open access type
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Green (185), Gold (143), Bronze (31), hybrid gold (28) so that a total of 233 documents remain. The results of
the screening by document type resulted in 233 articles. The documents were then further analyzed in this study
to answer the following researduestions (RQ): RQ1: Is the study of Neuroscience Education still a significant
topic for future scientific research? RQ2: How is research distributed related to Neuroscience Education today?
RQ3: What are the theoretical and practical implications fréuatuse research perspective?

RESULT AND DISCUSSION

The results of this study focus on the findings of 233 articles in the Scopus database that discuss Neuroscience
Education. The data was obtained from the identification of the number of articles published, the distribution of
publications by year, andetsource of the journal where the article was published. The study also highlights the
most influential elements of the study of Neuroscience Education, including the authors, institutional affiliations,
and countries involved in the study.

RQ1:lIs the study of Neuroscience Education still a significant topic for future scientific research?

Based on data obtained from the Scopus database, it is known that for more than four decades, scientific papers
discussing Neuroscience Education amounted to 233 articles; This shows that research related to neuroscience
education is still relatively linied, as shown in Figure 1. Studies on Neuroscience Education have begun to
experience significant development in the last decade, especially since 2024. The first research was conducted by
Purdy et al., (1999under the title "Using ProbleiBased Learning in Neurosciences Education for Medical
Students", which marked the emergence of the term now known asblssd learning. Currently, the
development of research on Neuroscience Education has begun talatiettention of many academics, with a
focus on improving the learning process based on how the brain works, developing critical and creative thinking
skills, increasing learning motivation, and optimizing learning strategies that are in accordanhbe wdimnitive
and emotional functions of studeid9]i [43]. In addition, Neuroscience Education also contributes significantly
to the improvement of braibased learnin{#4].
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Figure 1. Number of neuroscience education publications
Since 1999, the literature on neuroscience education has been limited due to the lack of research published in
reputable journals, creating opportunities for future researchers to fill these gaps. This research has important
significance in expanding thetizon of neuroscience education, which has a good effect on improving learning
outcomes as well as learning that is fun and liked by students. This is expected to facilitate a deeper understanding
of the practical and sustainable application of neuraseieducation in various fields.

RQ2: How is research distributed related to Neuroscience Education today?

The analysis of the distribution of research on Neuroscience Education in 233 articles was carried out by
categorizing the articles based on classifications such as country, region, affiliation, source, and author, with the
limitation of displaying only th top 10 articles in each classification. This understanding of the distribution of
knowledge relevant to Neuroscience Education will be useful for academics and practitioners in formulating the
next research agenda, especially in the sustainable deveibpfiideuroscience Education.

First, the distribution of scientific research related to Neuroscience Education by country or geographic region
is dominated by the United States with 65 articles, followed by Spain with 51 articles, Belgium with 49 articles,
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the United Kingdom with 22 articles, the Netherlands with 21 articles, Australia with 20 articles, Sweden with 14
articles, Brazil with 12 articles, Canada with 12 articles and Iran with 10 articles (see Figure 2).
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Figure 2. Number of articles by country or territory (top 10 country)
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Figure 3. Network country visualization

From the map, it can be seen that the United States is the main center of the network with the largest node size
and extensive connectivity, indicating its dominant role in international research and cooperation in the field of
Neuroscience Education. Otheountries that also have high levels of contribution and collaboration are Spain,
Belgium, the Netherlands, Australia, and Germany, which are members of several large clusters in the European
and Oceania regions. In addition, cregssmtinental collaborain also appears to involve countries such as South
Korea, Brazil, Turkey, and Iran, which strengthens ties between the Asian region and Europe. Meanwhile,
countries like Poland appear to be located somewhat separate from the main network, suggesthg limit
involvement in global collaboration. Some countries in South America, such as Paraguay and Chile, are on the
edge of the network with relatively few connections, signaling that research contributions still need to be
improved. Overall, the results ofishanalysis show that research on Neuroscience Education is still dominated by
developed countries with strong research networks. However, the involvement of developing countries indicates
the opening of wider global collaboration opportunities in the ldpweent of educational neuroscience in the
future.

Second, the distribution of scientific publications related to Neuroscience Education by institutional affiliation
is dominated by the Belgian state by the Vrije Universiteit Brussel with 45 articles, the Universiteit Antwerpen
with 29 articles, the Univsiteit Gent with 28 articles, the Ziekenhuis University of Brussels with 28 articles, the
Research Foundatigflanders with 24 articles, the Universiteit Ghent, the Faculteit Geneeskunde en
Gezondheidswetenschappeith 13 articlesUniversitat de ValéncigSpain) with 12 articles, Universiteit Ghent
Faculteit Geneeskunde en Gezondheidswetenschafiielgium) with 10 articles,Goteborgs Universitet
(Sweden) with 10 articles, and Sahlgrenska Academy, University of Gothenburg (Sweden) with 10 articles.
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Figure 4. Network country visualization

Based on the distribution of institutions, the results of the analysis show that the Vrije Universiteit Brussel
occupies the position as the most productive institution with a total of 45 documents, which indicates its role as a
leader in the development mesearch in this field. Furthermore, the Universiteit Antwerpen, Universiteit Gent,
and Universitair Ziekenhuis Brussel each contributed abdi®publications, demonstrating the strong Belgian
academic presence in the field of research. The Reseanahd&tioni Flanders also made a significant
contribution with some 25 papers, confirming the existence of active research collaboration among academic
networks in Belgium.In addition, institutions such as Universiteit Ghent, Faculteit Geneeskunde,itdhivers
Valéncia (Spain), Faculteit Geneeskunde en Gezondheid, Goteborgs Universitet, and Sahlgrenska Akademin
(Sweden) each contributed betweeri 1% publications. These findings suggest that institutions in Europe,
particularly those based in Belgium rdimate the research landscape, reflecting strong institutional support, good
funding mechanisms, and interdisciplinary collaborations that drive sustainable academic productivity in this
field.

Third, the distribution of Research on Neuroscience Education based on publication sources is dominated by
the Journal of Clinical Medicinwith 12 articlesBMJ Openwith 9 articles,Physical Therapwith 9 articles,

Journal of Manual and Manipulative Therapjth 8 articles, Plos Onewith 7 articles,Brazilian Journal of
Physical Therapyith 6 articles,Musculoskeletal Science and Practigigh 6 articles,BMC Musculoskeletal
Disorderswith 5 articles, and&European Journal of Pain United Kingdavith 3 articles.
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Figure 5. Number of articles by Sources (top 10 sources)
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Fourth, the distribution of researchers related to neuroscience education which occupies 10 outstanding authors
in the study of neuroscience education, including Nijs, J. Meeus, M. Cagnie, B. Malfliet, A. Louw, A. Danneels,
L. Ickmans, K. Coppieters, l.uéntedura, E.J. Kregel, J.

Nijs, ). |
Meeus, M. |
Cagnie, B. |
Malfliet, A. - |
touw, A, [IE——
Danneels, L. |
Ickmans, k. |
Coppieters, 1. |G
puentedura, E).  [NNENECE
kregel,). N
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Documents
Source : Scopus database

Figure 5.count of publication by author (top 10 authors)

An analysis of the distribution of authors shows a relatively balanced contribution among the top ten authors
without significant dominance. Nijs, J. became the most prolific author with about 33 publications, followed by
Meeus, M. with 28, as well as seakother authors such as Cagnie, B. and Malfliet, A. witt2b5publications.

This pattern reflects the existence of strong and equitable scientific collaboration in the development of the field
of neuroscience education.

RQ3: What are the theoretical and practical implications from a future research perspective?

An examination was carried out on 233 manuscripts collected from the Scopus repository. VOSviewer is used
to illustrate that the results of this study may have theoretical and pragmatic implications for future research on
neuroscience education. The reswif metadata analysis using VOSviewer will help researchers and practitioners
better understand assumptions and findings related to neuroscience education. The results of bibliometric analysis
using VOSviewer can show which variables have been extensasggrched by previous researchers and which
variables have not been explored extensively, so that they can be the basis for future research. From the perspective
of practitioners, the results of the literature analysis using VOSviewer will help praetiiin implementing
neuroscience education in a sustainable manner in the future and promote learning with neuroscience education
for teachers around the world. From figure 7, the occurrence of neuroscience (111), education (90), pain
neuroscience educati (81), patient education (66), procedures (54), analgesia (48), physiotherapy (54),
psychology (34), cognitive behavioral therapy (21), neuroscience education (23), physiotherapist (20), multicenter
study (19), fibromyalgia (19), pain assessment (17hitimyp (16), Fear (16), Catastrophization (16)
musculoskeletal pain (16) surveys and questionnaires (16), sensitization (15) rehabilitation (15), avoidance
behavior (15) Neurophysiology (14), young adult (14), pain severity (14), Student (14), spifda4pa8tudents
(14), physiology (14), human experiment (14), knee osteoarthritis (14), mindfulness (14).
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Figure 6. Co occurrence framework and representation of key terms

Table 2. keyword by authors

Rank keyword Total link strangth
1 neuroscience 111
2 education 90
3 pain neuroscience education 81
4 patient education 54
5 procedures 48
6 physiotherapy 54
7 psychology 34
8 cognitive behavioral therapy 21
9 neuroscience education 23
10 physiotherapist 20

Source Output VOSviewer software

Based on the results of mapping and analysis of previous studies, it was found that there were shortcomings
in previous studies, where most studies on Neuroscience Education were conducted in countries or regions with
established neuroscience research ades (see Figure 2 and Figure 4). Therefore, future research needs to be
conducted in developing countries or regions with limited applications of neuroscience approaches in education.
This kind of research can fill in gaps from previous studies and @owimte comprehensive information about
the application of Neuroscience Education in improving the quality of learning and academic performance of
students, which can be explored in a universal context and its implications for educational innovatiolesvariab
that influence neuroscience education can be categorized into several main areas, namely teacher knowledge and
training, interdisciplinary integration, methodological challenges, digital and technological advancements, and
cultural and social influenseln terms of teacher knowledge and training, studies show that teachers with formal
training in neuroscience education have higher knowledge scores than those who rely on ongoing professional
development or informal sources, demonstrating the importafhsteuctured training programs to improve the
understanding and application of neuroscience in educ@#iohy [45] Interdisciplinary integration, which
combines education, psychology, and neuroscience, is key to the effectiveness and development of this field, with
collaborations between researchers, educators, and policymakers facilitating the translation offiede@sh
into practical educational strategi@d], [46], [47].

=z
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Methodological challenges include translating neuroscience research into classroom practice, overcoming
neuromyths, and developing reliable and valid assessment tools, such as the Educational Neuroscience Knowledge
Test (ENKT), to measure teachers' undarding[45], [48], [49]. Digital and technological advances have also
had a significant impact, where digital neuropsychology education presents both opportunities and challenges
related to access, equity, and validity of assessments, while online training programs, suchiraglérosated
during the COVID19 pandemic, have proven effective in delivering material without compromising the quality
of learning[2], [10]. In addition, cultural and social factors, including social and emotional influences on learning,
as well as variations in neuroscience education conditions globally especially in regions suctSalsasab
Africa that require resources and training arere important considerations in designing educational strategies
that support students' cognitive and emotional developf22ht[23].

CONCLUSIONS

The study examined 233 academic publications from the Scopus repository and outlined five key conclusions.
First, research related to neuroscience education has been relatively rare over the past four decades since its
emergence in the early 1999s. Secatuddies on neuroscience education are spread across various countries, but
the distribution is not even and is still concentrated in certain regions. Third, research on neuroscience education
is not only conducted in developed countries with strong relsgafrastructure (such as the United States,
Belgium, and Spain), but also begins to develop in developing countries, including Singapore and several other
Asian countries. Fourth, the main characteristics in neuroscience education emphasizsdpigsry
integration, especially between the fields of education, psychology, and neuroscience, which results in five main
focuses: understanding the basic concepts of the brain, applying research results to the classroom, teacher
development, multidisciplirrgt collaboration, and the use of digital technology in learning. Fifth, this study also
develops a conceptual model of neuroscience education that explains its impact on the learning process, including
learning motivation, student wdbleing, academic pefmance, classroom climate, learning engagement, and
creativity.

Finally, the researchers also acknowledged that the study had some limitations. First, the study only used
publications taken from the Scopus database, which could limit the generalization of the findings. Further research
is recommended to combine datarfr Scopus and the Web of Science to make the results more comprehensive.
Follow-up studies can also deepen the exploration of specific issues in neuroscience education, such as the
effectiveness of neuroscienbased teacher training or the applicatiormafltisensory learning in elementary
schools. Finally, although the researchers have used rigorous methodologies to minimize interpretation bias, future
research is expected to apply mixed methodological approaches or new analytical techniques to cothplement
results of this study.
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Abstract. This community service activity was motivated by the lack of attention to the psychological aspects of
coaching tennis athletes in Sleman Regency. Both coaches and athletes were found to have insufficient psychological
knowledge and skills to cope withropet i ti ve pressure. This training p
understanding and mental skills while broadening coac
The activity was conducted on Augu$tl®, 2025, at the UNYennis Court in collaboration with the Sleman Regency

branch of Pelti, involving a total of 20 participants. The methods includedtaegtrénteractive lectures, mental skills

training (visualization, relaxation, and sédik), match simulations, shomentoring sessions, and a ptedt. The
results indicated a significant i mprovement in participal
at hletesd ment al readi ness, and enhanced canaechhes 6 compet
program received positive feedback and is recommended to be implemented continuously to support athlete
preparation for the PORDA DIY 2025

Keywords: sports psychology, tennis athletes, coaches, Sleman

INTRODUCTION

Sleman Regency, a region in the Special Region of Yogyakarta, is experiencing rapid sports development,
including tennis. This is evident in the increasing number of clubs and communities, as well as the annual tennis
championships. Support from the comrtymand local government is also a driving factor in the development of
tennis in the region. However, this increase in sporting activity has not been fully accompanied by comprehensive
development, particularly in strengthening the psychological aspleatsletes. In the context of modern sports,
athlete development focuses not only on physical and technical abilities but also on mental readiness, which plays
a significant role in determining athlete performance on the field.

Psychological aspects are a crucial component of competitive sports, as athletes often face competitive
pressure, performance demands, and expectations from coaches and their environment. In individual sports like
tennis, these pressures tend to be eveatgr because athletes must rely solely on their own abilities during
matches. In Sleman Regency, many young athletes, including students and teenagers, demonstrate great potential
but face various mental challenges such asnmth anxiety, fear of makinmistakes, lack of focus, and
difficulty controlling emotions. These conditions significantly impact the quality of their play, often leading to
decreased performance at crucial moments.

Furthermore, coaches, who play a crucial role in developing athletes, have not received adequate training in
sports psychology. Most coaches emphasize technical, physical, and strategic aspects of the game, while mental
development is not yet part of a ®matic training program. This leaves coaches unable to help athletes manage
competitive pressure, build internal motivation, or provide psychological support tailored to their needs.
Consequently, the coaching process is suboptimal because it does oropass the mental aspects that are
fundamental to stable and consistent performance.

Recognizing this need, sports psychology training is a strategic step needed to support the development of
tennis in Sleman Regency. This training aims to provide athletes and coaches with a basic understanding of the
importance of mental aspects in sppatswell as equip them with practical psychological skills that can be applied
in training and competitions. Techniques such as relaxation, visualization, emotional management, and positive
self-talk are fundamental skills proven effective in helpingettfd improve focus and s&énfidence.

Through this Community Service activity, it is hoped that athletes will be able to develop better mental abilities
so they can perform optimally during matches. Meanwhile, for coaches, this training is expected to provide them
with the necessary tools tmprove the quality of their coaching through a more structured mental approach.
Ultimately, strengthening this psychological aspect will not only impact competitive performance but also
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improve the overall psychological wdlking of athletes, enabling more comprehensive and sustainable sports
coaching in Sleman.

The partner in this activity is Pelti Sleman Regency, an organization that plays a key role in the development
of tennis in the region. Although the performance and number of tennis participants in Sleman Regency continues
to increase, several issues remastacles to comprehensive athlete development. One major issue is the coaches'
lack of understanding of sports psychology. Coaches have traditionally emphasized technical and physical aspects
of training, while mental development has not been an iftegra of the routine training program. As a result,
the support provided to athletes in dealing with the pressures of competition remains suboptimal, resulting in
suboptimal performance, especially during important matches.

Furthermore, many athletes, particularly those in the school and adolescent age groups, often experience
anxiety, fear of failure, and a lack of confidence when facing competition. This anxiety is not only mental but also
affects physical aspects, suchmasscle tension, poor coordination, and decreased focus. This condition results in
their performance on the court not matching their true abilities. The inability of athletes to manage this mental
stress highlights the need for a coaching strategy thatasizgls not only technical and physical abilities but also
strengthens psychological readiness.

Another problem is the lack of a systematic mental development program within the Sleman tennis
community. Most clubs and communities lack modules or guidelines related to sports psychology training,
resulting in sporadic and immeasurable mental approgutoesded to athletes. This lack of programs leaves
athletes' mental skills needs, such as relaxation techniques, visualization, emotional management, and positive
self-talk, unmet. This leaves athletes' mental development unstructured and not a prouarinfdeveloping
athletic performance.

From the coaches' perspective, limited knowledge of sports psychology also impacts the coaching methods
used. Coaches are often unable to recognize signs of mental stress in athletes or provide appropriate psychological
support during training and match@sis situation highlights the gap between athletes' need for mental support
and their ability to facilitate this aspect. Therefore, a structured, practical, and applicable sports psychology
training program is essential, not only to improve athletes' ahg@néparedness but also to equip coaches to
develop athletes holistically.

The issues identified above indicate that the success of tennis athlete development in Sleman Regency is
determined not only by technical and physical abilities, but also by strengthening psychological aspects.
Therefore, intervention through community \see activities in the form of sports psychology training is a
strategic solution that can bridge the gap between athlete needs and coach capabilities, and help create more
comprehensive, sustainable, and effective coaching.

IMPLEMENTATION METHOD

The training was conducted using a prachesed training approach that actively involved athletes and
coaches. The training took place on Auguisit® 2025, at the UNY Tennis Court, and was attended by 20
participants, consisting of student athletestandis club coaches in Sleman Regency. The first step in the training
was a preest to assess participants' initial knowledge of sports psychology. The material was then delivered
through interactive methods such as lectures, discussions, Q&A sessnsatah simulations.

Following this, participants had the opportunity to practice the psychological skills taught, such as breathing
relaxation techniques to reduce tension, visualization to increase focus and competition readiness, and positive
self-talk to build confidenceDuring the field practice sessions, athletes applied these mental technigues in
exercises supervised by coaches and the PkM team. Short mentoring sessions were then provided to ensure
participants were able to practice the techniques independently. éxdtef the training, participants took a post
test to measure improvements in knowledge and mental skills. Additional evaluations were conducted through
observation, attendance, and participant responses.

RESULTS AND DISCUSSION

The twoeday sports psychology training, held on Augusti® 2025, was attended by 20 participants,
consisting of 15 young athletes and 5 tennis coaches from various clubs in Sleman Regency. This activity aimed
to improve the psychological understandingl akills of both athletes and coaches. Based ongme postest
results, the average knowledge score of participants before the training was 55.3/100, indicating a low basic
understanding of sports psychology concepts. After the training, the avestgespscore increased to 82.5/100,
representing an average increase of 27.2 points. This indicates that participants successfully absorbed the training
material.

In addition to increased theoretical knowledge, changes in athlete behavior were also observed during field
practice. Of the 15 athletes, 12 (80%) were able to apply breathing and relaxation techniques to reduce tension
before a simulated match, while lfblates (66.7%) successfully used visualization techniques to improve focus.
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Positive seHtalk was practiced by 11 athletes (73.3%), and most reported feeling more confident and better
prepared for competition. Observations from the implementing team indicated that athletes who implemented this
technique performed more consistgrdibmpared to previous training sessions, for example, with fewer service
errors and more precise ball placement.

Coaches who participated in the training also gained new insights into mental support for athletes. Of the five
coaches, all (100%) stated they understood how to provide positive instruction, recognize signs of anxiety in
athletes, and provide mental suppduring training and matches. Short interviews indicated that coaches felt
more confident in guiding athletes holistically, combining physical, technical, and psychological aspects. Coaches
also reported that visualization and galk techniques wereasier to implement and had a rapid impact on
athletes' mental webeing.

A further impact of this activity was the opening of opportunities for further collaboration between the PkM
team and the Sleman Regency Pelti (Indonesian Sports Committee). All participants expressed interest in
participating in followup coaching sessisrahead of the 2025 Yogyakarta PORDA. Based on the attendance list,
all participants (100%) attended the entire training series, indicating high enthusiasm and engagement.
Observation data showed that the active participation rate in discussions anckpassions reached 85%,
indicating high participant engagement.

Overall, this training demonstrated the effectiveness of a sports psychology approach in improving athletes'
mental preparedness. The integration of relaxation techniques, visualization, atalkselas shown to
significantly impact athletes' confidenaad focus during training and match simulations. Improved-jesst
scores, the percentage of athletes able to apply psychological techniques, and positive responses from coaches
and athletes demonstrate that this program is relevant, applicable, antiehasténtial for sustainable
implementation in the development of tennis athletes in Sleman Regency.

CONCLUSION

The Community Service Program (PKM) program, a sports psychology training program for tennis athletes
and coaches in Sleman Regency, was successfully implemented and achieved its stated objectives. Participants
demonstrated increased knowledge and skillepplying psychological techniques to enhance performance.
Coaches gained new insights into mental development strategies, and athletes felt more psychologically prepared
for training and competition. This training was deemed highly relevant and behefiaisanting continued
implementation. Going forward, it is hoped that this program will become an important part of tennis athlete
development in Sleman, particularly in supporting preparations for championships such as the 2025 Yogyakarta
Regional Spod Week (PORDA DIY).
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Abstract. Higherorderthinking skills can be improved through assessments that require analytical, evaluative, and
creative skills. This study is part of research and development (R&D) using the Borg and Gall development model,
which has been modified into six stages: (1)iprglary study, (2) planning and and develop, (3) preliminary filed
testing, (4) main product revision, (5) main field testing, and (6) operational product revision. The research involved
68 fifth-grade elementary school students. The results showedédtdethloped multiplehoice HOTS social studies

item instrument met the validity criteria, with 23 of the 25 items declared valid and reliable, with a coefficient value
of 0.711. The test items had an average difficulty level of 0.58 (moderate) and ageasiscrimination power of

0.43 (excellent).

Keywords: elementary school, HOTS, multiple choice question, social studies

INTRODUCTION

Higherorder thinking skills are essential skills in the 21st century. Highaer thinking skills refer to the
ability to understand information, draw conclusions, connect it with other concepts or information, categorize,
manipulate, and shape it intdeias to solve problenf§homas & Thorne, 2009Brookhart, (2010)ktates that
higherorder thinking skills can be interpreted as three forms of thinking: transfer, critical thinking, and problem
solving. To help teachers understand highreter thinking skills, experts have developed aspects of thinking
skills, includirg Bloom's taxonomy (1956), SOLO (1982), Bloom's revised taxonomy (2001), Webb's levels of
thinking (2002), and Marzano's taxonomy (2007). Each taxonomy was developed to make it easier for educators
to measure and assess students' thinking gRifiderson et al., 2001)

Various factors influence thinking skillMahapoonyanont, (2012pund that thinking skills are influenced
by three factors, namely personal factors, educational factors, and student factors. Meanwhile, based on a
systematic analysiSmare & Elfatihi, 2024)it was concluded that the factors that influence thinking skills can
be categorized into individual factors, family factors, educational factors, andcsditical factors(Budsankom
et al., 2015)found that classroom conditions have twice the influence of other factors because learning
management can control and encourage the intellectual characteristics of learners during the learning process. One
of these is the implementation of learning assest, which plays an important role in the development of
learners' thinkingBrookhart & Nitko, 2011)

Based on a needs analysis conducted among elementary school teachers, it was found that there is still a need
for HOTS assessment instruments in IPAS subjects, especially in social studies-finafighelementary school
students. The objective of socisfudies education is civic education, which encompasses the mastery of
knowledge, values, character, and sKi@hapin, 2013; Jarolimek, 198&arrillo, (2012pdds that social studies
education also encourages students to master the learning process. Social studies content helps examine everyday
social phenomena; therefore, a contextual ardejsth learning approach is needed in the learning process. In
Indonega, social studies learning in elementary schools is integrated with science content, known as IPAS, to
provide students with a comprehensive understanding. The topics studied in social studies and science are sourced
from phenomena and the students' aumdings, making them interrelated.

Understanding the environment is very important for students to learn from an early age. Awareness of
environmental protection is an important skill for every member of society. The habit of protecting the
environment by disposing of waste properly is arplementation of science and social studies learning in
everyday life. One of the topics studied in fifsr ade el ement ary school soci al
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Bumi ku Mal ango which covers the concepts of gl obal c
mitigate it. To achieve hlepth social studies learning objectives, students need to engage iAéughtrinking,

including analyzing sociallnomena, evaluating actions within the social environment, and generating ideas or
solutions to address social problems.

Assessment has two primary purposes: to measure the achievement of learning objectives and to evaluate
learning (Nirmala, 2020) The measurement of learning achievement is based on the learning outcomes of
students. Assessment instruments that measure thinking skills in line with-bigkerthinking aspects are
essential because they determine the credibility of the resulenpeds Therefore, assessment is not only a report
of learning outcomes for parents and teachers (Dwivedi, 2019), but also a strategy to encourage the development
of students' potentigMustika et al., 2025)Assessment results show progress and areas that need improvement
(Buyukkarci, 2014)

Farris, (2024)states that highesrder thinking skills in elementary and secondary social studies education
encompass the ability to acquire knowledge, engage in predadéring, communicate effectively, conduct
inquiry, and reflect critically. Teachers can choosearell of these aspects to measure students' thinking levels.
Principles that can be applied in assessing HOTS include presenting aepertdent item sets, using contexts
that have never been presented to students, and setting different levels nfthimkdifficulty for each question
(Brookhart, 2010) The revised Bloom's Taxonomy is one of the most widely used thinking level hierarchies by
teachers as a basis for assessing students' thinking #dlisa & Kusumah, 2025)The revised Bloom's
Taxonomy is an improvement on the original version, Bloom's Taxonomy (1956), by Krathwohl et al (2001).
Slightly different from the original version, the revised version consists of remembering, understanding, applying,
analyzing, evluating, and creating. There are differing opinions regarding higtdar thinking skills, with some
arguing that they begin at the applying stage (C3) and others stating that theohitginéhinking process begins
at the analyzing stage (C4).

Assessment instruments in elementary school social studies learning are still not oriented towardsdgigher
thinking skills. Due to teachers' lack of understanding of the aspects of-biglezrthinking skills, which affects
their confidence and encrages a return to traditional assessni{&pinasti et al., 2021; Schulz & FitzPatrick,

2016) and difficulties in implementation to ensure consistency with learning outcome indicators and evaluation
(Afflerbach et al., 2015; Wald & Harland, 2021)

The development of instruments for assessing highaer thinking skills in this study drew on aspects of
thinking in Bloom's revised taxonomy, including analysis (C4), evaluation (C5), and creation (C6), as referenced
in the findings(Kania & Kusumah, 2025)Analytical skills include the ability to differentiate and attribute
(Anderson et al., 2001)n line with Brookhart (2010), analytical skills are measured by assessing students' focus
on the main ideas presented, analyzing arguments, and comparing and contrasting them. Evaluation skills consist
of checking and critiquing (Anderson et al., 20(Bjookhart (2010) states that to assess students' evaluation
skills, students are asked to explain or summarize a material or information and critique it. In this process, the
extent of their understanding of the material and their ability to critique dbtained. Good criticism is
accompanied by evidence or supporting arguments. Meanwhile, the ability to create, previously referred to as
synthesis (Kania & Kusumah, 2025), encompasses the skills to generate, plan, and produce (Anderson et al.,
2001). Brakhart (2010) states that the ability to create can be assessed through formative, summative, or self
assessment.

Practical instruments for measuring social studies skills that are oriented towarddrgrethinking skills
are still limited. Multiplechoice questions are one type of cognitive ability assessment instrument that is widely
used due to their practicgliand ease of administration. The advantages of multiptéce questions include
versatility in question design, efficiency and practicality, enhanced learning and engagement, and applicability to
assess various cognitive levélsnley, 2019; Glass & Sinha, 2013; Hegde et al., 208éwever, pitfalls must
also be avoided, including ambiguous words, irrelevant distractors, and questions that do not align with learning
objectives(Finley, 2019; Gottlieb et al., 2023; Mitra, 2022 avoid poor multiplehoice question design, the
following strategies can be used: determine the purpose and scope of the question; a competent team consisting
of subject matter and assessment experts; concise questions that require mastery of &rawdebigpad
understanding; clarity of the concepts tested in each item, plausible distractors, avoidance of grouped answers;
provision of explanations rather than answer keys; provision of validity and evaluation tests for the instrument
(Gottlieb et al., 2023)

Research on measuring higteder thinking skills has been conducted, including a rartdysis by Kania
and Kusumah (2025) on the assessment of higtdar thinking skills in mathematicklandayani et al., (2024)
researched the development of instruments for assessing-bigleerthinking skills in social studies for junior
high school students. They found that the multHeice instruments developed were theoretically and
empirically proven to be capable of aseiring students' HOTS. This study focused on testing the validity and
reliability of HOTS assessment instruments in elementary school social studies on the topic of environmental
change.
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METHOD

Research Design

This research is a development study aimed at creating a 608i8ed assessment instrument on the theme
of AMy Earth, My -giade elemeriiaayrsthbob stufleats. This ithentetexplores the concept of
environmental change resulting from natdeztors and human activities, as well as its impact on the social life
of the community. The development model refers to Borg and Gall (1983), which has been simplified to include
the following stages: (1) preliminary study, (2) planning and initial pcodevelopment, (3) limited testing, (4)
refinement of the initial product, (5) expanded testing, and (6) final refingidaimuddin et al., 2020Radjusted
to the needs and limitations of the research.

The preliminary study stage involved reviewing literature related to HRaE®d assessment in elementary
school social studies and conducting focus group discussions (FGDs) with seven elementary school teachers,
resulting in data on the need for HOb8sedassessment instruments for fifjhade elementary school students
studying the theme AMy Beloved Earth, My Poor Earth.
including learning outcomes and indicators in the independent learning currjcaiapping the targeted
cognitive domains (C4, C5, and C6), developing initial products, and determining the required validation
instruments. The products were then validated by experts, who provided feedback on the developed products.
The products werariproved based on the feedback provided by the experts. A limited trial was conducted after
the products were declared feasible by the experts. The trial involved 1gréifie students at SD N Kalongan.

The initial product improvement stage was carpeatibased on feedback provided by classroom teachers. Next,
an expanded trial was conducted involving 54 fijtlade students at SD N Depok 1. The data obtained from the
students was then used to test the validity and reliability. Finally, final irapremts were made to the product.

Data collection was carried out from January to August 2025, involving three elementary schools in the Sleman
district. The schools were selected at random.

Participants in this study consisted of fiffjhade elementary school students, elementary school teachers, and
experts. A total of 68 fifttgrade elementary school students were involved in the field trial, and two learning
experts were involved to provednput and validate the content of the developed product.

Data collection instruments included FGD guidelines focusing on teacher data, social studies learning models
or strategies, social studies assessment methods, and obstacles to social studies learning in elementary schools.
These instruments were used tdaxt initial data for needs analysis. Questionnaires were used to test the validity
of the developed test instruments.

The data obtained was then analyzed using Aiken V to determine the content validity of the items.
Subsequently, empirical testing was conducted to determine the validity, reliability, discrimination, and difficulty
level of the developed items. The datssvamalyzed using SPSS and Microsoft Excel.

RESULT

Preliminary Study Results

Based on the results of the FGD conducted with seven elementary school teachers in the Province of
Yogyakarta, data were obtained on the profiles of the teachers, the approaches and strategies used in teaching
social studies, and their relationship to liigherorder thinking skills of fiftagrade students. It is well understood
that teachers recognize higkader thinking skills as a primary objective in social studies education in elementary
schools. However, they still find it difficult to improve tkeskills in learning due to limited knowledge about
aspects of higheorder thinking, the development of learning strategies oriented towards-eiglezithinking in
classes where students have varying abilities, and difficulties in developing apprapdaieactical assessment
instruments. These findings have been presdgidpihasti et al., 2021; Schulz & FitzPatrick, 201163t teachers'
lack of confidence in their competence causes the assessment of students' thinking skills to revert to traditional
methods.

The preliminary study results were also confirmed by document analysis in the form of the 2024 Regional
Education Standardization Assessment (ASPD) results forgittle students in Sleman Regency, which showed
that students obtained an average scorE86f01190.00 out of a total score of 300, indicating that there is still
room for improvement. The Sleman Regency ASPD is an evaluation designed to map the quality of education and
measure the competency achievements offjfide students. Although tB&PD results do not specifically test
competencies in social studies, social studies competencies can be covered in questions on reading literacy,
numeracy, or science.

Previous studies have also found that the measurement of thinking skills in social studies still needs to be
developed to be appropriate to the learning objectives and characteristics in the field. These findings reinforce the
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need for alternatives related to HO%8ented social studies learning, one of which is the development of test
instruments.
Planning and Develop

The initial product planning and development stage was conducted based on the results of a preliminary study
that identified the need for a test instrument focused on Higher Order Thinking Skills (HOTS). At this stage, the
researchers compiled a prelimipgroduct design in the form of a test grid and questions developed in accordance
with the basic competencies and competency achievement indicators applicable in the curriculum. The test
blueprint was developed to ensure the integration of learning algiectieaching materials, and indicators of
higherorder thinking skills to be measured.

The developed test items were oriented towards the revised Bloom's tax@kmatiywohl & Anderson,

2010) covering the cognitive domains of analysis (C4), evaluation (C5), and creation (C6). Each item is developed
with consideration of the characteristics of HOTS questions, namely the presence of contextual stiruli, inter
conceptual connections, and logicehsoning that requires students to think critically and reflectively. The test
format developed is multiple choice with four answer options, consisting of one correct answer and three logical
distractors.

Additionally, at this stage, researchers designed an assessment format and instructions to enable the practical
use of the instruments in the field. The initial draft of the questions, which had been reviewed, was then given to
expert validators to asseige suitability of the content, construction, and language. The result of this initial
product planning and development stage is a draft of the HOTS IPS | test, a set of HOTS test instruments ready
for validation by experts.

Preliminary Filed Testing

A preliminary field test was conducted to obtain preliminary information about the practicality and readability
of the questions developed in the draft HOTS IPS | test. This trial involved homeroom teachers andjfiatiéfth
students at Kalongan Publicdehentary School as research subjects. The subjects were selected purposively,
considering the suitability of the participants' characteristics in relation to the target users of the instrument,
namely, elementary school students at the same grade letred #=st design. The trial was conducted under
controlled conditions in the classroom, lasting one hour.

The results of the trial showed that the draft HOTS IPS test was practical to use, with an average score of 0.91
(very practical) by teachers and 21.85 (very practical) by students. Students were able to understand the content
and context of the questiorffectively. However, some students still experienced confusion regarding the use of
specific terms in the question stimuli and the length of the discourse in several items. Based on these findings, the
researcher revised the wording of the sentencesliBadpthe stimuli, and adjusted the layout of the answer
options. These revisions were made to improve the clarity, readability, and practicality of the instrument before
proceeding to the extended trial phase.

Main Field Testing

This stage is carried out after the instrument has undergone revisions based on the results of limited trials. The
purpose of this stage is to obtain stronger empirical data regarding the validity, reliability, difficulty level, and
discriminating power ofthe refined items.

The test results data were analyzed using statistical techniques appropriate for -chuligdeitems. The
empirical validity of each item was calculated using point biserial correlation, test reliability was analyzed using
Cronbach's alpha, while the filifulty level (p) and discrimination power (D) were calculated to assess the quality
of each item. The results showed that out of 25 questions, two questions were declared invalid, namely numbers
2 and 5. The results of the validity, reliability, diffiqulevel, and discrimination power analysis are presented in
Table 1 below.

TABLE 1. The Validity, Reliability, Difficulty Level, and Discrimination Power

No item  Decision Discrimination Difficulty Index
Index

1 Valid Sufficient Difficult
2 Invalid Poor Difficult
3 Valid Excellent Moderate
4 Valid Excellent Moderate
5 Invalid Good Moderate
6 Valid Excellent Moderate
7 Valid Good Difficult
8 Valid Excellent Easy
9 Valid Excellent Moderate
10 Valid Excellent Easy
11 Valid Excellent mudah
12 Valid Excellent Moderate
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13 Valid Excellent Moderate
14 Valid Excellent Easy
15 Valid Good Easy
16 Valid Good Easy
17 Valid Excellent Moderate
18 Valid Good Easy
19 Valid Excellent Moderate
20 Valid Good Moderate
21 Valid Excellent Moderate
22 Valid Good Easy
23 Valid Excellent Moderate
24 Valid Excellent Easy
25 Valid Excellent Moderate

The difficulty level ranged from 0.2 to 0.8. The average difficulty level of the items was 5.82, indicating that
most questions were of moderate difficulty. The reliability, as measured by Cronbach's Alpha, yielded a
coefficient value of 0.711. Overall,Was found that out of 25 items, two items were declared invalid, with an
average difficulty level of moderate. Based on these analysis results, in the final revision stage, the two invalid
guestions were removed, leaving 23 questions.

CONCLUSION

Based on the analysis of the Higi@rder Thinking Skills (HOTS) test instrument, it was found that most
items met the criteria for suitability as a measurement tool. Empirical validity testing revealed a correlation value
above 0.05, indicating that theims were deemed valid. The reliability test results produced a coefficient of 0.711,
indicating that the instrument has a high level of internal consistency. The difficulty level analysis revealed that
the majority of items fell into the moderate categavith a proportional distribution between easy and difficult
items, ensuring the test measured students' abilities in a balanced manner. Meanwhile, the discrimination test
results show that most items hav e ffemtivdly digtinguishdetv@en0 . 30, i
high- and lowability students. Thus, the developed HOTS test instrument is deemed valid, reliable, and suitable
for measuring the higharder thinking skills of elementary school students.

REFERENCES

1. Afflerbach, P., Cho, B. Y., & Kim, J. Y. (2015). Conceptualizing and Assessing H@tdar Thinking in
Reading. Theory into Practice. https://doi.org/10.1080/00405841.2015.1044367

2. Anderson, L. W., Krathwohl, D. R., Airasian, P. W., Cruickshank, K. A., Mayer, R. E., Pintrich, P. R., Raths,
J., & Wittrock, M. C. (2001) . A taxonomy for | earrt
taxonomy of educational objectives (Abridgedition). Addison Wesley Longman, Inc.

3. Brookhart, S. M. (2010). How to Assess Higit@rder Thinking Skills in Your Classroom. In Ascd. ASCD.

4. Brookhart, S. M., & Nitko, A. J. (2011). Strategies for Constructing Assessments of dgther Thinking
Skills. In Assessment of Higher Order Thinking Skills.

5. Budsankom, P., Sawangboon, T., Damrongpanit, S., & Chuensirimongkol, J. (2015). Factors affecting
higher order thinking skills of students: A metaalytic structural equation modeling study. Educational
Research and Reviews, 10(19).

6. Blyukkarci, K. (2014). Assessment beliefs and practices of language teachers in primary education.
International Journal of Instruction.

7. Chapin, J. R. (2013). Elementary social studiesA practical guide. In L. T-RitazEd.), Elementary Social
Studies: A Practical Guide (8th ed.). Pearson Education Limited.

8. Epinasti, G., Slamet, S. T. Y., & Yamtinah, S. (202l ac her 6 s perception toward:
order thinking skills (hots) in elementary schools. ACM International Conference Proceeding Series.
https://doi.org/10.1145/3516875.3516980

9. Farris, P. J. (2024). Elementary and middle school social studies: An interdisciplinary multicultulary
approach (8th ed.). Waveland Press Inc.

10. Finley, S. (2019). Writing effective multiple choice questions. In Learning and Teaching in Higher
Education. Edward Elgar Publishing. https://doi.org/10.4337/9781788975087.00046

11. Glass, A. L., & Sinha, N. (2013Multiple-Choice Questioning Is an Efficient Instructional Methodology
That May Be Widely Implemented in Academic Courses to Improve Exam Performance. Current Directions
in Psychological Science, 22(6), 447 7. https://doi.org/10.1177/0963721413495870

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”




12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

The 13™ International Conference on Educational Research and Innovation

Gottlieb, M., Bailitz, J. , Fi x, M. , Shappell, E. , &
for developing high quality mul tiple choice gue s
https://doi.org/10.1002/aet2.10836

Handayani, N., Aw, S., Zamroni, Imanita, M., Setiawan, J., & Fadli, M. R. (2024). Development of higher

order thinking skill assessment instruments in social studies learning. International Journal of Evaluation

and Research in Education . https://doi.b8gl1591/ijere.v13i2.26448

Hegde, A., Ghosh, N., & Kumar, V. (2014Multiple choice questions with justifications. 2014 IEEE Sixth
International Conference on Technology for Educationj 178. https://doi.org/10.1109/T4E.2014.30

Jarolimek, J. (1986). Social studies in elementary education (7th ed.). Macmillan.

Kania, N., & Kusumah, Y. S. (2025Yhe measurement of higherder thinking skills: A systematic

literature  review. Malaysian Journal of Learning and Instruction, 22(1),7111%
https://doi.org/10.32890/mjli2025.22.1.6

Krat hwohl , D. R. , & Ander son, L. W (2010) . Mer |l in
Educational Psychologist, 45(1). https://doi.org/10.1080/00461520903433562

Mahapoonyanont, N. (2012). The causal model of some factors affecting critical thinking abilities. Procedia

- Social and Behavioral Sciences, 46, 1¥%0. https://doi.org/10.1016/j.sbspro.2012.05.084

Mitra, A. K. (2022). The Art of Designing a Quality Multiple Choice Question in Chemistry. Resonance.
https://doi.org/10.1007/s1204%22-1394-2

Mustika, M., Yeh, C. Y. C., Cheng, H. N. H,, Liao, C. C. Y., & Chan, T. (2025). The effect of mind map as

a prewriting activity in third grade elementary st
e portfolio. Jo uedbealningp4l(2)Chitps: fidoitorg/t0.11 %/jsal.79006

Nirmala, K. (2020). Assessment and culture. In Teaching Early Years: Curriculum, Pedagogy and
Assessment. https://doi.org/10.4324/9781003117204

Schulz, H., & FitzPatrick, B. (2016). Teachers6é und
this means for their teaching and assessments. Alberta Journal of Educational Research.
https://doi.org/10.55016/0js/ajer.v62i1.56168

Smare, Z., & Elfatihi, M. (2024). A systematic revi
creativity. Journal of Childhood, Education & Society, 5(2), T18).
https://doi.org/10.37291/2717638X.202452371

Thomas, A., & Thorne, G. (2009). How to increase higher order thinking. Metarie, LA: Center for
Development and Learning, 264.

Wald, N., & Harland, T. (2021). Measuring changes in higitder cognition through the assessment of

complex knowledge over time. Assessment and Evaluation in Higher Education.
https://doi.org/10.1080/02602938.2020.1871467

Zainuddin, M., Sutansi, S., & Untari, E. (2028@engembangan Instrumen Evaluasi Pembelajaran Tematik

Berbasis HOTS (Higher order Thinking skill) dengan Penekanan Karakter. Briliant: Jurnal Riset Dan
Konseptual. https://doi.org/10.28926/briliant.v5i4.565

Zarrillo, J. J. (2012). Teaching elementary social studies: Principles and application (4th ed.). Pearson.




The 13™ International Conference on Educational Research and Innovation

BASIC LITERACY COMPETENCE OF ELEMENTARY
SCHOOL TEACHERS: A CASE STUDY IN KEPANEWONAN
GODEAN, SLEMAN

Anik Ghufron®*, Estu Miyarsgd, Pujiriyantd, Amellya Sari Sugiyantp Deden Kurniawat
Zenaro Azré

L2345Universitas Negeri Yogyakarta, Indonesia.

* Corresponding AuthorEmail: anikghufron@uny.ac.id

Abstract. Basic literacy competence is a fundamental prerequisite for elementary school teachers in supperting 21st

century learning and responding to rapid developments in information and communication technology. However,
empirical evidence indicates thatteaché | i t er acy competence has not yet been
periurban contexts experiencing sotéchnological transformation. This study aims to explore the profile of basic

literacy competence of elementary school teacher&epanewonan Godean, Sleman Regency. Employing a

qualitative singlecase study design, data were collected from 29 elementary school teachers throughdepen
questionnaires, Focus Group Discussionglepth interviews, and document analysis. Data weatyaed using an

interactive qualitative analysis model encompassing data reduction, data display, and conclusion drawing. The findings

reveal that teachers6 basic |iteracy competence can be
knowledy e , professional instructional practice, and teacher
demonstrated a moderate level of literacy competence, with professional knowledge more strongly developed than
instructional practice and professionalfsl evel opment . Whil e many teachers were al

and writing profiles, only a small proportion demonstrated reflective and predulmg-oriented literacy pedagogy.

Literacy assessment practices remained largely summativacyitéch learning environments were predominantly

classroorc ent er ed, and teachersdé engagement in professional
knowledge sharing was limited. These findings indicate a persistent gap between concefzopluitderstanding

and pedagogical implementation, influenced by structural constraints, digital pedagogical readiness, and institutional
support. The study highlights the need for a systemic ap,]
through practicébased professional development, supportive school ecosystems, meaningful technology integration,

and the cultivation of a sustainable professional literacy culture.

Keywords: Basic literacy competence; elementary school teachers; literacy pedagogy; professional development;
qualitative case study

INTRODUCTION

In the context of the twentfjrst century, literacy has become a fundamental competence that underpins
educational quality, human resource development, and social participation. Contemporary education no longer
positions teachers merely as transmitterssabject matter, but rather as facilitators who guide learners in
accessing, interpreting, and using information critically across diverse contexts. Consequently, teachers are
required to possess literacy competencies that exceed those of their studmder ito design meaningful,
relevant, and futureriented learning experiences. However, empirical evidence suggests that not all teachers
have attained adequate levels of basic literacy competence to meet these demands.

Improving the basic literacy skills of elementary school teachers, including reading and writing, numeracy,
science, digital, financial, cultural, and civic literacy, is a strategic necessity to suppearegtlsy learning and
respond to developmentsiiformation and communication technology (ICT). This urgency has been emphasized
through various national policies, including the Minister of Education and Culture Regulation No. 23 of 2015
concerning Character Building and related regulations that enzghtts® integration of literacy, numeracy,
competence, and character in learning, which was then reinforced through the implementation of the National
Literacy Movement (GLN) and the School Literacy Movement (GLS) as systematic efforts to build a culture of
literacy in schools, families, and communit{@sayantri & Nasution, 2024; Hidayat & Kosasih, 2019; Ibda, 2018;
Rakhmawati & Mustadi, 2022)

However, various studies show that the implementation of these policies still faces challenges in the field, such
as uneven teacher literacy and numeracy skills, limitations in the development of {iiassdy learning and
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assessment, and low digital literacy due to a lack of training and supporting infrastructure, which has an impact
on student literacy achievement as reflected in national and international assessmen{Dasaits 2025;
Purwasih & Wahananto, 2022; Riyani & Purnamasari, 2024; Solih & Julianto, .ZD2&)efore, the literature
recommends various strategies to strengthen teacher competencies, including through continuous training in
literacy, numeracy, and digital skills, the integration of technology and interactive learning medisubjest

and pofessional community collaboration, and the development of Higher Order Thinking Skills (HOTS) and
21stcentury skills (4C) based learning, which have been proven to contribute to improving the quality of learning
and building a stronger school literaayosysten{lbda, 2018; Mayudana & Sukendra, 2020)

Despite the implementation of various literacy policies and programs, literacy culture and reading engagement
in Indonesia remain low, as reflected in UNESCO reports and international assessment results such as PISA,
which consistently place Indonesiala tbottom in reading literacy skilldbda, 2018; Lewier & Da Costa, 2021,
Ridlwan et al., 2022)UNESCO's reading interest index, which only reached 0.001, and the 2015 and 2018 PISA
results show that the literacy skills of Indonesian students are generally still at a basic level, limited to simple
information detectior{Cahyani & Rasydah, 2020; Liestari, 202Tjis condition has a systemic impact on the
quality of learning and the development of 2dshtury skills, placing elementary school teachers as key actors
in strengthening literacy from an early age, even though they still face challenges in thé lforited training,
less innovative learning methods, and gaps in infrastructure and digital li{f@édacysyah et al., 2025; Asrul et
al., 2023; Rusman et al., 2023)

From a pedagogi cal perspective, teachersé basic Iit
writing skills. Rather, it represents a multidimensional construct that integrates professional knowledge,
instructional practice, and ongoing peesional development. Drawing on the framework of teacher competence,
basic literacy competence can be categorized into three interrelated domains: (1) professional knowledge, which
includes understanding and applying literacy strategies; (2) profesanstraictional practice, encompassing

literacyor i ented teaching, assessment, mapping studentso
literacyr i ch | earning environments; and (3) professional
efforts to enhance their own literacy capacities. When these domains are adequately developed, teachers are better

positioned to design adaptive | earning pathways, con

growth across contexts.

Previous empirical studies have indicated that many elementary school teachers still demonstrate limited
|l iteracy competence. Resear ch dasedtinstaatidn bas shdwnthatordyr acy a
a small proportion of teachers achienigh literacy scores, while the majority remain at moderate or low levels.
Other studies have emphasized the crucial role of teachers in school literacy movements, highlighting their
functions as role models, motivators, facilitators, and creators cdditeich environments. Collectively, these

findings suggest that teachersé | iteracy competence
systematic evidence on the actual profile of teacher s
The issue of teachers6 | iteracy arbanpngbuffar egonstthatc o me s

experience rapid socieconomic and technological transformation. Kepanewonan Godean, Sleman, is one such
area. Located adjacent to the city agyakarta, Godean has undergone significant development driven by ICT
advancement and increased access to higher education institutions. While this proximity offers strategic
advantages, it also presents challenges related to information overload, ehgitsure, and disparities in
educational infrastructure. Elementary school teachers in this context are required to navigate complex literacy
demands, including digital information management, communication skills, and the cultivation of lifelong
learningdi spositi ons among students. However, variations
professional support may result in uneven literacy competence across schools and communities.

In response to these conditions, there is a need fepth empirical inquiry that captures the actual profile

of el ementary school teachersd basic |literacy compete
focus on literacy outcomes intervention programs, while fewer investigations provide a contextualized portrait
of teachersdé6 Il iteracy ¢ ompddasednpoliey ardsprofassiohab demetbpntenton f o

planning. Addressing this gap is essential to ensure that sidygeffaining programs, community service
initiatives, and educational interventions are aligned with real needs and contextual challenges.
Accordingly, this study aims to explore the basic literacy competence of elementary school teachers through

a qualitative case study conducted in Kepanewonan G
knowledge, instructional practices, and prefesal development related to literacy, this research seeks to provide
a comprehensive portrait of teachers6 I|literacy compe!

expected to contribute to the broader discourse on teacher literaagineducation and to inform the design of
more targeted and sustainable professional development initiatives in the era of digital transformation.

Throughout this introduction, arguments are grounded in prior empirical and theoretical studies on teacher
literacy and digital competence. Research has highlighted persistent terminological and conceptual gaps between
literacy, digital literacy, and infonation literacy(Manabat, 2021)as well as the urgent need to strengthen
teachersdé6 digital and i nf(Bernéndditoganet dl.,i2024; Jung et al.j 2024)b as i ¢
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Studies have further emphasized that rapid technological change requires teachers to continuously adapt their

pedagogi cal and l'iteracy compet enci es -bding in digitdle r t o
environmentgDiazBurgos et al., 2023; Weber et al., 2025) addition, international evidence underscores the
i mportance of developing teachersd |iteracy and digit

strategies in both basic and higher education contexts (Wang & Zhang, 2025a). Thesedltedies®ly provide
a conceptual foundation for examining basic literacy competence among elementary school teachers within
specific local contexts, such as Kepanewonan Godean, Sleman.

Thus, strengthening the basic literacy skills of elementary school teachers is a strategic necessity for improving
the quality of education and preparing students to face global challenges. Consistent policy support, ongoing
training based on the real nesauf teachers, and the integration of technology in learning are key to the successful
implementation of literacy in elementary schools.

METHOD

This study employed a qualitative approach using a siceage study design to obtain an-depth
understanding of elementary school t ealfchoatexsdamdlyasi c | i
Kepanewonan Godean, Sleman Regency. The sagly approach was selected because it enables a holistic
exploration of the phenomenon by considering social conditions, educational policies, and instructional practices
as they naturally occur in the fie[in,2018) Thi s design is particularly app
literacy competence as a complex phenomenon that is inseparable from the institutional and cultural contexts in
which teachers perform their professional roles.

The study was conducted in several elementary schools located in Kepanewonan Godean, with elementary
school teachers actively engaged in teaching serving as the primary participants. Participants were selected
through purposive sampling, taking into accotireir involvement in instructional practices and school literacy
activities. The timing of data collection was adjust
occurred naturally without disrupting their professional responsibilities.

Research data were collected using a combination of Focus Group Discussions (F@Bsih imterviews,

and document analysis. FGDs were employed to capture
experiences, and challenges in develggnd implementing basic literacy competence in classroom practice. In
depth interviews were conducted individually to obt

competence, instructional strategies, and literacy assessment practicegion, adtttumentation in the form of
assessment records, activity reports, and relevant policy documents issued by the Sleman Regency Office of
Education and Youth was used as supporting data to strengthen field findings. In this qualitative study, the
reseacher served as the primary research instrument, being directly involved in data collection, analysis, and
interpretation, consistent with the characteristics of qualitative ing@mgswell & Poth, 2018)

Data analysis was conducted simultaneously and continuously using the interactive analysis model developed
by Miles and Huberman (2009)vhich consists of data collection, data reduction, data display, and conclusion
drawing and verification. Data reduction involved selecting relevant information, coding the data, and identifying
patterns and themes r eprompetence.iThegeduces datahmvere thén presarded m | i t
narrative form and thematic matrices to facilitate interpretation and meardking. Conclusions were drawn
gradually while maintaining a reflective and open stance toward the emergence of new insigigtsotlt the
analysis process.

Data trustworthiness was ensured through the application of source triangulation and method triangulation by
comparing findings from FGDs, interviews, and documentation. In addition, an audit trail was maintained through
discussions and reflective processenong the research team to ensure methodological consistency and rigor. To
support transferability, the research context was described in sufficient detail to allow readers to assess the
applicability of the findings to other elementary education costeith similar characteristiqgGGuba & Lincoln,

1981)

RESULTS AND DISCUSSION

Results

This study involved 29 elementary school teachers from Kepanewonan Godean, Sleman Regency, comprising
23 female teachers and 7 male teachers, with teaching experience ranging from 2 to 20 years. All participants
served as homeroom teachers from Grades @ &amd were selected through purposive sampling to ensure
representation of diverse grade levels and teaching experiences. Data collection was conducted in several stages,
beginning withanopeended questionnaire to c aptsalreporited maxtcdser s o6 i
related to basic literacy competence. These preliminary data were subsequently elaborated and validated through

a series of Focus Group Discussions (FGDs) arakpth interviews, all of which were conducted at Madrasah
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Ibtidaiyah Candran, Godean, providing a shared and familiar setting that facilitated open professional dialogue
among participants.

The findings reveal t hat teachersé basic Iliteracy
interrelated domains, namely professional knowledge, professional instructional practice, and the development of
teacher sb per s damvarfinglevels & achievemerst &bservédsagrossathiese domains. Overall, the
distribution of competence indicates a stronger orientation toward conceptual understanding than toward reflective
practice and sustained professional literacy development.

In the domain of professional knowledge related to literacy strategies, the majority of teachers demonstrated
competence at the |l evel of analysis and interpretatio
of teachers were abletoanalg and i nterpret studentsd reading abilit
knowledge, phonemic awareness, reading fluency, vocabulary, and reading comprehension. In addition, these
teachers demonstrated the dldbinteringoyided development) orgamizason,u d e nt <
mechanics, language use, and point of view, and to articulate the role of litietaeyvironments in supporting
studentsd motivation to read and wr i ticpants@rdieBectgar oup r e
shift beyond basic descriptive understanding toward more analytical literacy awareness. However, only 14% of
teachers reached the highest level of professional knowledge, characterized by the ability to evaluate literacy
problems,6 r mul at e instructional solutions, and engage in
difficulties. This disparity suggests that while conceptual literacy knowledge is relatively well established among
many teachers, advanced reflectived goroblemsolving capacities remain limited to a small subset of
practitioners.

With respect to professional instructional practice, particularly litecamnted teaching and assessment,
notable variation was also observed. Approximately 38% of teachers reported developing instructional designs
that consi der ed rasteristidseamdtneeds and eeplyimgibothgforrnsativa and summative literacy
assessments on a regular basis. These teachers also demonstrated the use of multimodal learning media, adjusting
instructional resources t o ahmingpnofiles.iNeverthaless) a sulrstargidd r e a d
proportion of teachers (31%) continued to rely on simplified instructional designs dominated by summative
assessment, with limited differentiation or integration of literacy strategies. In addition, 14% efs$aagorted
using a single type of learning medium for all students regardless of individual differences. Only 14% of teachers
explicitly integrated reading and writing strategies into instructional activities in a systematic and intentional
manner, indiating that pedagogical integration of literacy has not yet become a dominant or widespread
instructional practice.

Regarding the mapping of studentsé6é diverse reading &
toward more systematic assessment practices. The largest group of teachers (38%) conducted reading and writing
profiling at multiple points diing the academic year and implemented targeted falipinterventions to support
studentsd |iteracy devel opment . Furthermor e, 17% of t
and providing instruct i on a liduahligejacyprofies. Hawsverpbdespitedhese n st u
positive practices, FGDs revealed that time constraints and dense instructional schedules were the primary barriers
to conducting continuous and comprehensive literacy mapping. Teachers frequently citetingooypgcular
demands and administrative responsibilities as factors limiting sustained assessment efforts.

In terms of the management of literaggh learning environments, the findings show that 38% of teachers
had adjusted classroom layouts and provided litesapporting facilities, such as reading corners and
supplementary books. However, literacy acieg particularly reading were often implemented on an
incidental rather than systematic basis. Only 10% of teachers reported achieving an optimal level of literacy
environment management, characterized by scheduled reading activities, deliberate séleatiohment texts,
and active involvement of students, parents, and the broader school community. These results indicate that literacy
environment management remains largely classroentered and has not yet evolved into a collaborative,
schoolwide literacy ecosystem.

Finally, in the domain of teachers6 personal l'itera
engagement beyond formal participation. While 38% of teachers reported membership and participation in
professional forums or teacher associaiosuch participation was primarily confined to attending seminars,
workshops, and training programs as participants. Teachers who demonstrated active engagement in reading
professional literature, writing reflective or scholarly texts, and disseminb#sy instructional practices or
research findings accounted for only 3% of participants. This finding suggests that professional literacy culture
among teachers remains underdeveloped and continues to rely heavily on institutional or structural jnitiatives
rather than emerging as an internally sustained professional practice.

Discussion

The findings of this study indicate that el ementary
Godean is situated at a moderate level, with a stronger emphasis on professional knowledge than on instructional
practice and professional selévelopment. This imbalance reflects a persistent gap between conceptual
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understanding and pedagogical enactment of literacy, a phenomenon that has been widely reported in studies of
teacher literacy within elementary education contexts. While teachers generally demonstrate awareness of literacy
concepts and frameworks, thertstation of such knowledge into sustained instructional practices and reflective
professional behavior remains limited. This finding reinforces earlier research suggesting that literacy competence
is not solely a matter of knowledge acquisition, but afspedlagogical habit formation and institutional support
structures.

The predominance of teachers operating at the | evel
(48%) suggests that many teachers have moved beyond purely traditional, transoniested instruction.
Teachersin this categorydemonst®a t he capacity to recognize variations
and to articulate literacyelated challenges with a degree of analytical sophistication. However, the relatively
small proportion of teachers capable of critical reflecod solution formulation (14%) indicates that higher
order pedagogical literacy has not yet been internalized as a dominant professional competence. This gap
highlights the need for literacy pedagogy that explicitly foregrounds reflective practice auadtioral decision
making, rather than focusing primarily on diagnostic skills. In digitally mediated learning environments, such
pedagogical competence becomes increasingly important, as teachers are expected to design adaptive instructional
strategiesi ncl udi ng mul ti modal l earning and flipped classr
engagement, and sekgulated learningWang & Zhang, 2025)

In relation to literacy assessment, the continued reliance on summative assessment practices among the
majority of teachers reflects limited integration of literacy within digitally enriched instructional contexts. This
finding aligns with previous studistowing that assessment practices often lag behind curricular and pedagogical
reforms. In contrast, formative and multimodal literacy assessment has been identified as a critical mechanism for
fostering sustained reading and writing development, partlgulghen aligned with digital tools that support
feedback, monitoring, and differentiation. International assessment frameworks such as PISA emphasize literacy
as a multidimensional construct encompassing access to information, effective use of té&$, @mdpetence
across reading, science, and mathematics donf@elgk et al., 2024) Consequent | y, strengt |
digital pedagogical competence is not merely a technical requirement, but a strategic necessity for transforming
assessment practices from evaluative routines into instruments of learning enhan@smen&. Hidayati,

2023)

The positive trend observed in teachersdé ability to
particularly through systematic reading and writing profiling, indicates growing awareness of differentiated
instruction. However, the persestce of time constraints and administrative workload as major barriers
underscores structural challenges that cannot be addressed solely through individual teacher capacity building.
This finding suggests the need for curricular and organizational refarticularly within preservice teacher
education programs, to integrate literacy assessment and digital competence as core professional skills rather than
supplementary components. As emphasizedblezal et al. (2025)teacher education curricula must adopt a
more holistic approach that aligns literacy pedagogy, assessment literacy, and digital competence to prepare future
teachers for complex classroom realities.

With regard to the management of literaayh learning environments, the findings reveal that literacy remains
predominantly conceptualized as a physical and classoeortered practice, with limited extension into broader
school or community contexts. &minimal involvement of parents and community stakeholders indicates that
literacy has not yet been positioned as a sustainable social ecosystem. Previous studies emphasize that both
physical and digital literacy environments are shaped by institutitnuaksres, leadership practices, and policy
alignment, all of which require systematic direction and {@rgn commitmen{Jung et al., 2024; Weber et al.,

2025) Without such systemic support, classrelawel literacy initiatives risk remaining fragmented and episodic.

The very low proportion of teachers actively engaged in reading, writing, and sharing professional knowledge
(3%) further illustrates that professional literacy has not yet evolved into a cultural norm within the teaching
profession. This condition reflecthe interplay of economic constraints, employment status, motivational factors,
and organizational culture, which collectively infl ue
professional development. In the digital era, howeverhteac s 6 parti ci pation in onlin
knowledge production, and reflective professional discourse is increasingly recognized as a prerequisite for
sustainable professional growth and instructional innovaf®ahma et al., 2024)The absence of such
engagement risks perpetuating a cycle in which professional learning remains externally driven rather than
internally sustained.

From a broader perspective, the findings of this st
competence requires a systemic and meltel approach. Such an approach should integrate prdoztses
professional development, supportive smhecosystems, strategic technology integration, and the cultivation of
a sustainable professional literacy culture among teachers. At the policy level, these findings suggest the
importance of aligning literacy initiatives with workload management, ineesystems, and school leadership
practices. At the institutional level, schools should foster collaborative literacy practices that extend beyond
classrooms and engage families and communities. At the individual level, teachers should be supported in




The 13™ International Conference on Educational Research and Innovation

developing reflective and generative literacy practices that position them not only as literacy instructors, but also
as lifelong learners and knowledge producers.

Finally, this study opens several avenues for future research. Subsequent studies could employ longitudinal
designs to examine the devel opment of t eatermenpastdé | i ter
of targeted professional developrhémerventions. Comparative studies across regions or school types would
also provide deeper insights into contextual factors shaping literacy competence. In addition, future research may
integrate quantitative or mixetiethod approaches to examine relatis hi p s bet ween t eache
competence, instructional quality, and student learning outcomes. Such investigations would further strengthen
the empirical foundation for evidentmsed literacy policy and practice in elementary education.

CONCLUSION

This study concludes that el ementary school teacher
generally at a moderate level, with professional knowledge more strongly developed than instructional practice
and professional literacy seatievelopmat. While many teachers demonstrate adequate capacity to analyze
studentsd reading and writing profil es, solingerietedans | at i
literacy instruction and formative assessment remains limited. Theseginididicate a persistent gap between
conceptual literacy understanding and pedagogical implementation, influenced by structural constraints, digital
pedagogical readiness, and limited professional literacy culture. Overall, the study emphasizes ttretrstrgng
teachersd6 basic l|literacy competence r-eaged professionah sy st ¢
development, supportive school ecosystems, meaningful technology integration, and the cultivation of sustainable
professional literacy préices to enhance the quality of elementary education.
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Abstract. Handeye coordination is the ability to integrate visual information with hand movements, which is essential

in various human activities, including sports, arts, and daily tasks. This study aims to test the validity and reliability of
atechnologybasedhadey e coordination test -¢ey®lcecaldiedatisemsd nghigd o v
more accurate, efficient, and practical measurements compared to conventional methods. In the context of sports,
measuring hanéye coordination is inmgortant for assessing and improving athlete performance. Conventional

methods, such as tennis ball catch tests, are often used to measure this ability. However, these methods have limitations

in terms of measurement accuracy and efficiency of implement&ienious research has shown efforts to integrate

technology into coordination measurement. For example, the development of atmsitchagility test instrument

that utilizes microcontrollers to improve measurement accuracy and efficiency. The regutsmdy indicate that

technologybased instruments can provide more accurate and practical results compared to conventional methods.

Although efforts have been made to develop techneb@ped measurement instruments, there is still a need for

instrunents that are specifically designed to measure Jegedcoordination more accurately and efficiently. The

method used is quantitative descriptive, and the data obtained is then analyzed using a validity test approach using the

Pearson Correlation formulas well as a reliability test using Cronbach Alpha. The results of this analysis will produce

outputs, one of which is in the form of a scientific article published in a reputable journal. This is in line with the

research TKT, namely TKT 2, which seekd$dnmulate a concept and apply it, in this case in the form of a techrology
basedeydhand coordination test -Egel CoaFdedafiBensbng Gl oves Hze
Keywords: Validity, Reliability, HandEye Coordination, Sensing, Gloves

INTRODUCTION

Handeye coordination is the ability to integrate visual information with hand movements, which is essential
in various human activities, including sports, arts, and daily tasks. This ability allows a person to perform tasks
with precision and efficiencysuch as catching a ball, writing, or operating equipment. In the context of sports,
measuring handye coordination is important for assessing and improving an athlete's performanceyeland
coordination tests help assess a person's fine and gross kiltgoFer example, in sports such as petanque, good
handeye coordination contributes significantly to throwing accuracy. Research shows that/kaswbrdination
contributes 54.61% to the success of shooting in petanque (Nurfatoni & Hanief, 2020ndBitaty this test,
coaches or therapists can identify areas that need improvement, so that training or rehabilitation programs can be
tailored to optimize individual performance. For example, in table tennis, the right training methods and good
handeye oordination can improve the accuracy of forehand sidespin serves. Safari & Saptani (2019) state that
distributed practice training methods are more effective for athletes with high levels of coordination in improving
this accuracy. Good hareye coordinatin is often a key indicator in predicting athletic performance, especially
in sports that require high precision. Research on woodball athletes shows th&yéarwbrdination and
concentration together contribute 71.6% to the accuracy ofdlstaince Bots (Murdaningsih & Rahayu, 2022).
Conventional methods, such as tennis ball catodhthrow tests, are often used to measure this ability. However,
these methods have limitations in terms of measurement accuracy and efficiency of implementation. With the
development of technology, there is a need to develop measurement instruments that are more accurate, efficient,
and technologypased.

Technology plays an important role in sports testing and measurement, especially in improving the accuracy
and efficiency of data collection. For example, in the development of techAoémgyl agility testing instruments,
it was found that current techmgly systems contribute to the implementation of sports testing and measurement
systems and affect the accuracy of the information provided (Sari, 2021). Previous studies have shown efforts to
integrate technology into coordination measurement. For exathpldevelopment of switehased agility testing
instruments that utilize microcontrollers to improve the accuracy and efficiency of measurénegergsults of
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this study indicate that technolotpased instruments can provide more accurate and practical results than
conventional methods (Permatasari et al., 2016). In addition, other studies have developed microtaseadller
reaction time measurement tools desid to measure the speed of hand reactions to visual stimuli. This tool uses
several push buttons equipped with LED lights as stimuli, which are then processed by a microcontroller and
displayed on an LCD screen. The results of the study show thatdhis &ffective in measuring reaction time

with high accuracy.

The use of Androitbased applications in volleyball passing tests shows that technology using Android,
especially in volleyball passing tests, is very important because the new technology that will be used in volleyball
passing tests can present passingulte with valid data and immediately store and assess passing results
(Destriana et al., 2023). Thus, the integration of technology in sports testing and measurement not only improves
accuracy and efficiency but also ensures the validity of the datanebitahlthough there have been efforts to
develop technologpased measurement instruments, there is still a need for instruments specifically designed to
measure handye coordination more accurately and efficiently. Therefore, this study aims to exaenuadidity
and reliability of the technologasedeyén and coor di nati on t egte tcowlr dii eartii g
was created in previous research so that it can provide a more accurate, efficient, and practical measurement/test
process and eellts compared to conventional methods.

METHODS

This type of research is quantitative descriptive using a-s®cional method. A crossectional design is
used, in which data from two instruments (a new instrument and a standard instrument) are collected at the same
time from the same sample. The niestrument is tested to determine whether the results are consistent with the
standardized measuring tool. The sample in this study was determined using saturated sampling, which is done
when the entire population is used as the sample. Therefore, thie se®d in this study consisted of all athletes
training at the Sleman District Training Center for floor gymnastics, totaling 32 athletes. Instruments are tools
used during research to collect data with the aim of measuring research data resultsisytye(Saigiono,
2014). The measurement instruments used were anthropometric tests using conventionaldenlsiramdloves
tools to measure height, weight, sitting height, and arm length. The results of the two tests were then compared to
see if theravere significant differences. The data analysis will be conducted using SPSS Version 26, and then the
concurrent validity of the two types of anthropometric measurements will be examined.

RESULTS AND DISCUSSION

RESULTS

The data obtained were processed using the SPSS version 26 program. The description of the research data is
as follows:
A. Results of EyeHand Coordination Measurement Analysis
Tablel. Normality Test of EyeHand Coordination Measurement

Tests of Normality

KolmogorowSmirnov ShapireWilk
Statistic df Sig. Statistic df Sig.
Conventional 134 32 157 .963 32 .336
Sensing Gloves .136 32 .139 .961 32 .301

a. Lilliefors Significance Correction

Based on the data above, it is known that the normality test value for the conventional measurement
method is 0.157 and tteensing gl;ovess 0.139, which meansX.05 so that it can be said that the results of
measuring sitting height are normally distributed, so it is recommended to do a parametric test.

Table2. Homogenity Test oEye-Hand Coordination Measurement
Test of Homogeneity of Variance
Levene Statistic dfl df2 Sig.

Hasil Based on Mean .002 1 62 .965
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Based on Median .008 1 62 .927
Based on Median and with .008 1 61.998 927
adjusted df

Based on trimmed mean .001 1 62 .975

Based on the data above, it is known that the homogeneity test value is 0.965 which fhéarso it can be
said that the results of weight measurement are homogeneous, so it is recommended to do parametric tests.

Table3. Independent Sample T TestBfe-Hand Coordination Measurement
Independent Samples Test

Levene's
Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2 Mean Std. Error Difference
F  Sig. t df tailed) Difference Difference Lower  Upper
Hasil Equal .002 .965 -2.946 62 .005 -3.06250 1.03939 -5.14021 -.98479
variances
assumed
Equal -2.946 61.970 .005 -3.06250 1.03939 -5.14023 -.98477
variances
not
assumed

Based on the previous normality test and homogeneity test, it is known that the data is normally distributed
and homogeneous, so it is advisable to know the significance value between the two measurement methods,
namely conventional measurement aedsing glovemeasurement using an independent sample t test approach.
The result obtained is 0.005 which me&rs05, it can be explained that there is no significant difference between
the results of anthropometric measurements using conventional methasknaimdy glovemethods.

DISCUSSION

This study aims to analyze the differences in the effectiveness of measuringylearwbrdination using two
methods, namely the conventional method and the sensing dlased method. Data analysis was performed
using SPSS version 26 to provide a morédvpicture of data distribution, variance homogeneity, and the
significance of differences between the two groups. The results of this test provide a strong basis for determining
whether the newly developed method can be used as a reliable alterntdtavedaventional method.

Normality tests were conducted to ensure that the data obtained from both research groups were normally
distributed so that the selection of parametric tests could be justified. Based on the Kolrfmoraw and
ShapireWilk results, the significance uags for the conventional method are 0.157 and 0.336, while for the
sensing gloves they are 0.139 and 0.301. All of these values are greater than 0.05, which indicates that the data in
both groups are normally distributed. Thus, the data meet the bagitpgissis for the use of parametric tests.

In addition to data distribution, variance homogeneity also needs to be tested to ensure similarity of variance
between groups. Levene's test shows that the significance value obtained is 0.965, which is greater than 0.05. This
result proves that the dadé the two groups is homogeneous, or in other words, the variation in values between
the conventional method and the sensing gloves is not significantly different. This condition confirms that the data
is suitable for analysis using the independent satrgist.

The next step is to test the hypothesis using an independent sdaegpld his test is used to determine whether
there is a significant difference or no significant difference between the results -bfmegecoordination
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measurements using the conventional method and sensing gloves. The analysis results show a significance value
of 0.005, which is less than 0.05. Thus, it can be concluded that there is no significant difference between the two
measurement methods.

The absence of significant differences indicates that the use of sensing gloves provides measurement results
that are as accurate as conventional methods. A mean differer@@®%&hows that the average measurement
results with sensing gloves are lowkan those obtained with conventional methods. These results need to be
interpreted carefully, whether they reflect the weaknesses of the new method or actually indicate higher accuracy
in detecting variations in eyleand coordination. In general, it cand®e®en that sensing gloves provide results that
are as accurate as conventional methods but are superior in terms of measurement effectiveness.

From a validity perspective, sensing gloves can be considered superior in capturing complex coordination
dynamics, especially in sports that require high speed and precision such as badminton, tennis, or other small ball
sports. However, the disadvantagd#sthis method are the higher cost and the need for special technological
devices, which may be an obstacle to lasgele implementation.

These findings also indicate the need for further research. The reliability and external validity of sensing gloves
need to be tested by comparing them with other standard instruments or with motiortlcagptgrbiomechanical
methods. Thus, the significadifferences found in this study should not be viewed as weaknesses, but rather as
opportunities for innovation in the development of more precise coordination measurement instruments.

The results of this study have practical implications for the world of sports, physical education, and scientific
research. For coaches, the use of sensing gloves can be an additional tool to monitor athletes' progress more
objectively. For researchers,ettsignificant differences found can encourage further study on how this new
technology can be integrated into motor performance measurement. Meanwhile, for teachers, the results of this
study can be used as material for critical discussion regarding #pa#idn of technology in motor skill
evaluation.

Overall, the statistical analysis results show that although the data of both groups are normally distributed and
homogeneous, there is no significant difference between the measurement results of the conventional method and
the sensing gloves. This simillg can be interpreted as an indication of the superiority of techndlaggd
methods that are sensitive and accurate, although further study is needed to ensure their reliability and efficiency.
Thus, this study emphasizes the importance of evaluaingmstruments before they are widely adopted in the
fields of sports and physical education.

CONCLUSION

The results of the study show that dyend coordination measurements using conventional methods and
sensing gloves both meet basic statistical assumptions (normal distribution and homogeneity), but produce
statistically significant differences (p=0.00B)ith the average sensing glove score being lower than that of the
conventional method. This difference indicates that sensing gloves have a higher level of sensitivity in detecting
movement details that are not always captured through manual measurémentending to provide more
rigorous and objective results. These findings confirm that the use of technology in motor skill evaluation,
particularly through sensing gloves, can provide a new, more accurate and relevant perspective for the
development o$ports science, although its implementation needs to consider aspects of cost, availability, and the
broader validity and reliability of the instrument. Thus, this study not only shows fundamental differences between
methods but also opens up great opputigs to integrate modern technology into the process of evaluating athlete
performance, while emphasizing the importance of further research so that sensing gloves can be used effectively,
efficiently, and consistently in various sports contexts.
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Abstract. Sociate mot i on al |l earning (SEL) plays a crucial role in
adopted from global frameworks are often less contextualized to local cultural values. This study aimed to develop a
SociatEmotional Learning (SEL) &hing module based on the local wisdom of Maja Labo Dahu, integrated with
Augmented Reality (AR) technology, to support more contextual and meaningful learning in elementary schools. The
study employed a Research and Development (R&D) appraauip the ADDIE model, covering the analysis, design,
development, implementation, and evaluation stages. Needs analysis conducted in two elementary schools in Bima
City indicated high teacher and student interest inRb&Red learning (mean = 3.95) andrargj need for SEispecific

modules (mean = 3.90), while emotional regulation emerged as the main challenge (mean = 3.15). The developed
module was validated by material experts, media experts, and educational practitioners, yielding very high feasibility
scores: 96% for material validity, 81.9% for media validity, and 90% for practitioner validation, indicating that the
module was highly feasible for use after minor revisions. Practicality testing throughgsomagll and field trials

showed very high praclity, with mean scores of 4.17 and 4.43, respectively. Effectiveness testing using a pretest

on

posttest design reveal ed si gemotibnalcanpdatenciemwith-Ganescoesnidf i n st ude
0.62 (effective) in the initial trial and 0.7¢highly effective) in the extended field trial. Overall, the findings
demonstrate that the SHMLD-AR modul e is feasibl e, practical, and effec

sociatemotional skills through the integration of local cultural valuesiateractive AR technology.

Keywords: Learning Module; Soci@dmotional Learning; Local Wisdom; Maja Labo Dahu; Augmented Reality.

INTRODUCTION

Sociatemotional learning (SEL) is one of the pillars of student character building in the 21st century education
era (Brush et al., 2022; Richard, 2022). SEL education helps students manage emotions, improve social skills, and
build positive relationshipwith peers and the community (Millan Franco et al., 2021; Molyneux et al., 2023).
However, in Indonesia, the implementation of SEL still faces various challenges, especially in integrating local
cultural contexts that are rich and relevant to studentacker The results of a survey conducted by Badan
Penelitian dan Pengembangan Kementerian Pendidikan dan Kebudayaan (2022), showed that as many as 33% of
students in several Indonesian provinces had report card scores below 6.0 and experienced entbtional an
behavioral disorders. A similar study by the National Adolescent Mental Health SHN&WHS, 2022) found
that one in three Indonesian adolescents agel’ y@ars experienced mental health problems. This indicates the
importance of strengthening chatar education and sociamotional competence among students to overcome
these problems.

SEL programs adopted in Indonesia mostly refer to Western approaches, which are not yet fully compatible
with Indonesia's cultural context and local values. Therefore, there is an urgent need to develop more
contextualized SEL learning, which not only tees social emotional skills but also integrates local cultural
values relevant to students' lives (Fadhil et al., 2023; Andriani et al., 2024). Research on SEL in Indonesia is still
largely limited to the application of global frameworks that focus mareagnitive and emotional aspects, such
as those developed by CASEL (Collaborative for Academic, Social, and Emotional Learning) (CASEL, 2003).
Although these SEL programs have proven to be effective in improving students' social and emotional
competencigsmuch of the literature suggests that the implementation of SEL in Indonesia is still hampered by
the mismatch between global approaches and local cultural values (Sandilos et al., 2023; Gidalevich & Mirkin,
2024).

Indonesia has a wealth of local wisdom that can be used as a basis for character education (Sartono et al.,
2021; Sartono et al., 2024). One of them is the Maja Labo Dahu philosophy from the Bima community, which
teaches about the shame of doing wrong #redimportance of following social norms as moral principles
(Mustamin, 2018; Sina et al., 2023). Despite having great potential to enrich character education, this value has
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not been integrated in the formal learning system, especially at the basic education level. In addition, technology
has brought great changes in the world of education, with various innovative approaches that utilize interactive
technology, one of which iBugmented Reality (AR). AR technology has been proven effective in increasing
learning motivation and student engagement, especially in subjects that require visualization of abstract concepts,
such as science. However, the utilization of AR in charatacation and local cultural values in Indonesia is

still very limited (Lampropoulos et al., 2022; Roopa et al., 2021). Some studies show that AR can be used to
explore sociakmotional values, but there are no studies that combine AR with local cultlirabvn character
learning (Hidayat et al., 2021; Sudrajat et al., 2024).

Although AR has been used in learning in various fields, its application in character education and integration
of local cultural values is still very limited. So far, most existing research only examines the use of AR for more
technical or scientific matils, such as geometry or anatomy (Ariani et al., 2022; Sudrajat et al., 2024). There is
no research that combines AR with the concept of character education based on Indonesian local wisdom,
especially in the context of SEL. Therefore, this researchsé&xwon the existing gap, by developing an SEL
teaching module based on the local wisdom of Maja Labo Dahu that uses AR interactive technology to improve
students' understanding of soeghotional values and their application in daily life.

This research has novelty in three aspects that have never been combined in one educational platform before,
namely from conceptual, contextual and technological aspects. The first conceptual aspect integrates the local
wisdom value of Maja Labo Dahu witocial emotional learning, something that has not been done much in
character education in Indonesia. This module will adopt the moral and ethical principles of Maja Labo Dahu as
the basis for strengthening students' seembtional character, which iabed on the values of honesty, courage,
and sense of responsibility. Second, from the contextual aspect, it provides a more contextualized -4md down
earth educational approach by integrating local values in secradtional learning. With this, studemtst only
learn about universal sociamotional competencies, but also how the local cultural values around them can shape
their character and social interactions. Technological: Using Augmented Reality (AR) technology in character
learning, which has nditeen widely used to teach cultural values and secraitional competencies. AR will be
used as a tool that allows students to interact with simulations depicting social dilemmas, conflicts, and solutions
based on local cultural values, providing an imsher and reflective experience.

This research aims to develop an SEL teaching module based on the local wisdom of Maja Labo Dahu with
an Augmented Reality (AR) interactive technology approach. This module will be designed to help students
manage emotions, improve social relationshipd,arderstand and apply local cultural values in their daily lives.

By utilizing AR technology, this module is expected to increase students' engagement-araotiahal learning

that is more contextual and meaningful. This research is expected to maja aontribution in the development

of character learning that is more relevant to the Indonesian cultural context. By integrating AR technology and
local cultural values, this research can be an innovative model for character education at the gvghdry |
addition, this research also has the potential to enrich the literature of character education and educational
technology in Indonesia, as well as having a positive impact on-ssuoi@ional education in elementary schools.

METHOD

This study employed a Research and Development (R&D) approach using the ADDIE development model,
which consists of five stages: Analysis, Design, Development, Implementation, and Evaluation. In contrast to the
initial design that focused only on the eastpges, this research was conducted through all ADDIE stages,
culminating in practicality and effectiveness testing to ensure that the developed module was not only valid in
theory but also usable and effective in real classroom contexts.

1. Analysis

The analysis stage aimed to identify the needs and challenges related to esnoiébnal learning in
elementary schools. Data were collected through interviews and-raegdgsis questionnaires administered to
teachers and students in two elementarysishin Bima City. The findings revealed a strong need for-SEL
specific teaching modules that integrate local cultural values and interactive technology. Teachers and students
expressed high interest in Augmented Reality ®R3ed learning, while emotidn@gulation was identified as
a major challenge in current SEL practices.

2. Design

At the design stage, the structure and components of th&VBBL-AR teaching module were developed. The
module design included the Pancasila learner profile, learning outcomes;esnot&nal learning materials,
learning activities, student worksheetssaessment components, and the integration of Augmented Reality (AR)
media. The design was adapted to the characteristics ofjféitte elementary school students (Phase C) and
emphasized the integration of local wisdom values of Maja Labo Dahu. The maBigganized in A4 format
with an attractive layout, clear typography, and visual elements to enhance student motivation and engagement.
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3. Development
The development stage involved producing the initial version of theNHHD -AR teaching module, followed
by expert validation and revision. The module was validated by two expert validators (material and media experts)
and one educational practitioner ®sass content feasibility, media quality, clarity of instructions, and usability
in elementary school learning contexts. Feedback from the validators was used to revise and refine the module
prior to classroom implementation.
4. Implementation
The implementation stage consisted ofdnts of the revised module in elementary school classrooms. The
module was implemented through a sruatbup trial followed by a wider field trial, involving teachers and fifth
grade students. This stage aimed xamine the practicality of the module, focusing on ease of use, clarity of
learning procedures, student engagement, and the feasibility of integrating AR into classroom activities. Data
were collected through observation, teacher and student questionaaddild notes.
5. Evaluation
The evaluation stage aimed to assess the effectiveness of tHlISEJ AR modul e i n i mpr ovi n
sociatemotional competencies. Aprefgsto st t est desi gn was empl oyed- to mea:
emotional skills before and after the implemsation of the module. Learning gains were analyzed using the
Normalized Gain (NGain) score to determine the level of effectiveness. In addition, formative evaluation was
conducted throughout the implementation process to identify areas for improverddiet ensure the module
functioned effectively in real learning environments.

Instruments and Data Analysis

Techniques The assessment was carried out using a Likerbssald validation sheet with five assessment
categories. The validation result score was calculated using the formula:

Percentag&evalidan= X 0

“YE O WOEN QG GO d)'nél(')%&
06 a0ONE0EDOQI”0

Tablel. Criteriafor theKevalidanModule

Criteria PercentageRange
Not Valid 0%7 20%
KurangValid 21%7 40%
Sufficiently Valid 41%71 60%

Valid 61%7i 80%

Very Valid 81%i 100%

The SEI-MLD-AR teaching module was declared theoretically feasible if it obtained a validity score above
61%. The validation data was analysed descriptively quantitatively to determine the feasibility level of the module,
while the qualitative input fromhe validators was used as the basis for revising the product before the
implementation test was carried out in the next research stage.

This research was conducted in several primary schools in Bima City in the odd semester of the 2024/2025
academic year, with the data collection process carried out in MeEgember 2025.

RESULTS AND DISCUSSION
RESULT

1. Analysis Stage
The initial stage of this research began with a needs analysis conducted in two primary schools in Bima City.
Data collection was conducted through interviews with teachers as well as distributing questionnaires to teachers
and students to identify problenfaced in the implementation of soe@hotional learning in schools. The results
of interviews with teachers show that so@ahotional learning based on the CASEL Fdenensional
framework has not been fully understood and applied operationally bgnssuth the classroom. Teachers
revealed that despite efforts to teach seerabtional values, many students have difficulties in understanding
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and applying these concepts in real situations. This indicates the need for more contextualised learning, which
integrates local wisdom values that are closer to students' daily lives and experiences.

Based on the results of the descriptive analysis of the teacher questionnaire, the overall average score of the
indicators was 3.54. The indicator with the highest score was "teachers' willingness to-basediRnodules”
with an average of 3.95, indicagjrstrong support for the development of technolbgged SEL modules. In
contrast, the indicator with the lowest score is "students have difficulty controlling their emotions" with an average
of 3.15, indicating that the aspect of emotional control gffjuires further strengthening and development in the
learning module design. The data from this questionnaire is presented in the following table to provide a
comprehensive picture of teachers' needs and readiness for the implementation @nsatoiedal teaching
modules.

Tablel. Resultof TeacheNeedsAnalysisof SEL-MLD-ARModuleDevelopment

Indicator Average Standar Deviasi
Studentdind it difficult to 3.15 1.14
controltheir emotions
Studentoftenhaveconflicts 3.5 1.05
with peers
Learningstill lacksSEL 3.45 1.15
development
Needaspecialise(5EL 3.9 1.17
module
Localculturalvaluesare 3.7 1.03
importantto integrate
Thereis no MajaLaboDahu 35 1.24
teaching materiajet
Everuseddigital media/AR 34 0.94
Digital mediaaidsSEL comprehension ~ 3.55 11
Willing to useAR modules 3.95 1.19
Will input SEL module 3.25 112

Source: Researcher Processed Data 2025

Overall, the results showed that teachers have positive perceptions and a high level of readiness in
implementing the SocigEmotional Learning (SEL) learning module that integrates local cultural values of Maja
Labo Dahu with the support of Augmented Rtgal

(AR) based interactive technology.

In addition, the results of interviews with students also reflected that although they understand the basic
concepts in socis@motional learning, they more easily remember and respond to learning that is linked to local
cultural values that they are famil with. Students also expressed interest in the use of digital media, especially
media that can enable interaction and visualisation through Augmented Reality (AR). The results of these
interviews reinforce the importance of developing teaching modhégsirttegrate digital technology and local
cultural values, as a way to improve students' understanding and engagement-iersatiahal learning.

Similar findings were also obtained from questionnaires completed by 30 students from three primary schools
in Bima City, which provided an overview of the students' saaiaotional condition, understanding of the local
cultural value of Maja Labo Dahund their interest in interactive technolebgsed learning. Based on the
descriptive analysis, it is known that most of the indicators obtained an average score above 3, which is categorised
as high. This indicates that students have a positive levehdiness and interest in soe&hotional learning.

Details of the analysis results are presented in the following table:

Table 2.Resultsof Analysisof StudentsNeeddor SociatEmotionalLearning

Indicator Average Standar Deviasi
Difficult to control 3.47 1.01
emotions
Recognisingtrengthandweaknesse:3.53 111

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”
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Tryingto staycalmwhen things go 3.5 1.14

wrong

Easilymakenewfriends 3.63 1.19
Apologisewhenwrong 3.63 1.03
Dareto speakhetruth 3.23 11
Knowingthemeaningf Maja 3.13 111
Labo Dahu

ImplementingMajaLabo Dahu 3.67 1.03
Enjoylearningwith digital media 3.3 0.95
Interestingnediamakes you 3.43 0.9

excited to learn
SourceResearcheProcesseata2025

Based on the data in the table, the indicator with the highest score is in the aspect of applying Maja Labo Dahu
values in daily life with an average ranging from 3.6 to 3.7. This finding shows that students have been able to
internalise local cultural vaks in their behaviour and social interactions. In contrast, the indicator with the lowest
score was in the aspect of understanding the meaning of Maja Labo Dahu with an average of around 3.1, which
indicates a gap between conceptual understanding andadjgi of local cultural values in the context of daily
life. In addition, students showed high enthusiasm for digiggled learning, as reflected in the average score of
around 3.5 on the indicator of interest in learning using digital media/AR ameétbeption of the attractiveness
of media that increases the spirit of learning. This result confirms that the utilisation of techpadegly
interactive media can significantly contribute to improving students' learning motivation and engagement in the
sociakemotionallearning process.

2. DesignStage

At the design stage, the development of the -8#ID-AR teaching module was carried out based on the
results of the needs analysis that had been obtained at the previous stage. This stage aims to produce an initial
design of the Maja Labo Dahu valbased scialemotional learning module integrated with Augmented Reality
(AR) interactive media. The design process includes media selection, writing format, learning model, as well as
the design of learning activities that are aligned with the characteristicognitive development of elementary
school students in Phase C.

In addition, visual aspects such as layout, colours, and image illustrations are designed to be attractive and
motivate students to actively participate in learning. The language used in the module is also adjusted to the level
of understanding of phasedfudents. This teaching module is designed to be printed in A4 vertical format using
80 gram HVS paper, with adjustments to the font size and type to distinguish between the title, content, and
activity components such as Learner Worksheets (LKPD) anddimp handouts. The material developed in
this module focuses on the topic of Neighbourhood Cultural Diversity which is part of the Pancasila subject for
class V Phase C elementary school.

The SEL-MLD-AR teaching module is designed comprehensively by including various important learning
components, including module identity, Pancasila learner profile, learning outcomes, learner worksheets (LKPD),
pretest and evaluation questions, answer kagyd supporting reading materials. The main component of this
module is Augmented Reality (ARpased interactive media, which can be accessed by learners through their
smartphones by scanning the Quick Response (QR) code provided in each sectioroditbelmaddition, the
module is also equipped with an assessment instrument for learner worksheets and a glossary of terms to support
a thorough understanding of concepts.

As an example of the SEMLD-AR module design, the following images illustrate the main components of
the developed module. The first picture shows the cover of the module that displays the full title of the module as
well as a visualisation of the thentet illustrates the integration between sesmotional values, local culture
of Maja Labo Dahu, and the use of AR technology. The cover design is designed to attract students' interest and
illustrate the essence of local wisddrased learning combined Wwiinteractive technology.

The second picture shows a Learner Worksheet (LKPD) that contains interactive tasks to help understand
sociatemotional concepts, connect learning with real life, and invite students to applyesooi@nal values.

The third picture shows an AR QR Codhat students can scan to access Augmented Rbab®d interactive
content, facilitating visual and immersive understanding of secraitional concepts.
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The following are some of the design images of the-8#ID -AR module, including the cover, LKPD, and
QR Code AR;

REE BB
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Berbasis Maja Labo Dahu dengan
Pendekatan Augmented Reality
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poster?
2.Apa bagian dari gambr yang paling kamu sukai?
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SEL-MLD -AR Module DesignPicture
The SEL-MLD-AR teaching module serves as the main guide for teachers

strengthening SocidEmotional competencies based on Local Wisdom. This module is titled "&oui@ional
Module Based on Local Wisdom Maja Labo Dahu with Augmented Reality (AR) Approach”, which is intended
for grade V phase C primary school students. ioelule cover design features a visual representation of the
three main components developed, namely seciational competence, Maja Labo Dahu local wisdom values,
and Augmented Reality (AR) interactive technology, which symbolically illustrates trgratittn between the
dimensions of character, culture, and technology.
3. DevelopmentStage

The teaching module that has been developed then enters the validation stage in the development phase
(Develop) to ensure the feasibility of the content, appearance, and usability of the module in the learning context.
The validation process was carried by two expert validators, consisting of material experts and media experts,
and one educational practitioner. The material expert validators assessed the integration of learning objectives,
content, and sociemotional values based on the local wisdonMafia Labo Dahu. Media expert validators
assessed the technical aspects, visual appearance, interactivity, and suitability of using Augmented Reality (AR)
technology. Meanwhile, education practitioners provided input related to the practicality and intptemeof
the module in the primary school environment, including ease of use by teachers and the level of student
engagement during the learning process.

Table4. ValidationResult

AspekValidation Presentase Kategori

ExpertValidationof SEL-MLD 96% Very Valid

Material

MediaExpertValidation (AR) 81,9% Very Valid
ValidasiPractitioner 90% Very Valid

Source:ResearcherProcessedata (2025)

Based on the validation results presented in Table 4, it was found that the assessment from the material expert
showed a percentage score of 96%, which is included in the very valid category. This assessment was conducted
on 20 August 2025. The materialpext validator recommended that the SHLD -AR teaching module be tested
in the field to determine the impact of its implementation and effectiveness on student®mmatiahal learning
process. Furthermore, the validation results from media expemsdhmpercentage score of 81.9%, which was
also classified as very valid. This validation process was conducted on 25 August 2025. The input given by the
media experts included the addition of a more detailed Augmented Reality (AR) usage guide at ttiegoein
the module so that teachers and students can understand the usage steps without requiring intensive assistance. In
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addition, the validator also recommended improving the stability and loading time of the AR application,
especially on devices with low specifications, so that the module can be used optimally in

schools with limited facilities.

The results of validation by educational practitioners showed a percentage score of 90% with a very valid
category. This assessment was conducted on 29 August 2025. Practitioner validators provide input so that
classroom management is more adapted toloedf learning activities that have been designed in the module,
so that learning implementation can take place more effectively and interactively.

Based on the validation results conducted by material experts, media experts, and educational practitioners, it
can be concluded that the developed $HLD -AR teaching module shows high validity and is suitable for use
in sociatemotional learning. The medal expert validators gave a positive assessment of the suitability of the
content with the learning objectives as well as the integration of Maja Labo Dahu local wisdom values-in social
emotional learning. Media expert validators rated the modulegas/hialid in terms of visual design and the use
of Augmented Reality (AR) technology that can increase student interactivity. Education practitioners provided
input related to classroom management, which is important to be implemented so that the @roduie c
effectively in the field.

The results of this validation indicate that this teaching module has great potential to improve students'
understanding and application of soaahotional values, and can be implemented well usingbAsed digital
media. Furthermore, although this modies been declared valid and feasible, some revisions and strengthening
are still needed in the aspects of managing students' emotions and material integration so that this module can be
more optimally used in the context of learning in elementary schools.

4. Practicality Test ofthe SEL-MLD -AR Module
The practicality of the SEIMLD -AR module was evaluated through a shgatlup trial and a wider field trial
involving elementary school teachers and students. The assessment aimed to determine the ease of use, clarity of
learning instructions, attractivese of learning activities, and feasibility of implementing the module in real
classroom contexts. The quantitative results of the practicality test are presented in Table 5.
Table 5. Practicality Test Results of the SHLD -AR Module

Mean

Trial Stage Category
Score

SmallGroupTrial 417 Very Practical

Field Trial (Wider Use) 4.43 Very Practical

The data in Table 5 show that the SHILD-AR module achieved a mean score of 4.17 in the sgnallp
trial, indicating that the module was already highly practical at the initial implementation stage. After minor
revisions and broader application, the meeaore increased to 4.43 in the field trial, which further confirms the
modul ebs very high |l evel of practicality.

The high practicality scores obtained in both trial stages indicate that thdiBBE AR module can be
effectively used by teachers and students without major obstacles. The increase in the mean score from the small
group trial to the wider field trial sggsts that the module became easier to use and more acceptable after
refinement, which is a key indicator of successful product development inthé&Bd educational research.

From the teachersd6 perspective, the module was <con:
structure, systematic activity sequences, and explicit guidance for integrating Augmented Reality (AR) into
classroom instruction. Teachers reportedt tthe module did not require complex preparation and could be
implemented within the existing learning schedule. This practicality is crucial in elementary school contexts,
where teachers often face time constraints and diverse student needs.

From the studentsé perspective, the modul eds practi
of interaction with the learning materials. The AR features helped students visualizeesuafi@nal situations
and cultural values related toet Maja Labo Dahu philosophy, making abstract concepts more concrete and easier
to understand. As a result, students were able to follow learning instructions independently and participate actively
in discussions and reflective activities.

The integration of |l ocal wisdom al so played a sign
embedding familiar cultural values into learning activities, the module reduced cognitive load and increased
student s sense o0 bDnto the neatersan This coatextial design cantrituted to smoother
classroom implementation and stronger student responses, which is consistent with the high practicality scores
observed in the field trial.

Overall, the findings presented in Table 5 demonstrate that theV&IEL-AR module is not only theoretically
valid but also highly practical for real classroom use. The consistently high scores across both trial stages indicate
that the module meets the ptigal requirements of elementary school learning environments and provides a
strong foundation for further largecale implementation and effectiveness testing
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5. EffectivenessTestof the SEL-MLD -AR Module

The effectiveness of the SEMLD-AR modul e was examined to deter mine
emotional competencies after implementation. Effectiveness testing is a critical stage in research and development
studies, as it provides empirical evidenthat a learning product not only functions well in practice but also
produces meaningful learning outcomes. In this study, effectiveness was measured using pgstéesstiesign,
focusi ng on -emnotiondleampesedciesatigned avith theLSEamework.

The i mpr ov e me n t-emotionabskills Wwas andlyzdd using tbd Narmalized Gaifsfih) score,
which indicates the magnitude of learning improvement after the intervention. The results of the effectiveness test
are presented in Table 6.

Table6. Effectivenesd estResultof the SEL-MLD -AR Module

Trial Stage N-Gain Score EffectivenessCategory
Initial Trial 0.62 Effective
Extended-ield Trial 0.74 Highly Effective

Source:ResearcheProcessedata (2025)

The data in Table 6 indicate thatthe SHLD-AR modul e produced a substanti al
sociatemotional competencies. In the initial trial, theQ@sin score of 0.62 falls within the effective category,
suggesting that the module had a meang f u | i mpact on student soé-eneofional i ty to
skills. In the extended field trial, the-®ain score increased to 0.74, which is categorized as highly effective,
demonstrating stronger learning gains after broader implementati refinement of the module.

The effectiveness results demonstrate that the-MMED-AR module significantly contributes to the
i mprovement o femdidnal competerciés. Th@iacreasé ir@din scores from the initial trial to
the extended field trial suggests that thedole became more effective as it was implemented in a wider learning
context. This finding indicates that the combination of structured learning activities, contextual cultural content,
and interactive AR features creates a learning environment that sugpeper socia@motional development.

One important factor contributing to the effectiveness of the module is the integration of local wisdom values
of Maja Labo Dahu into soci@motional learning activities. By grounding SEL concepts in familiar cultural
norms and moral principles, studemtsre able to relate abstract competencies such as emotional regulation,
empathy, and responsible decisiomaking to realife situations they encounter in their daily environment. This
cultural relevance strengthens internalization processes and enlearoeyy outcomes, as reflected in the high
N-Gain scores.

In addition, the use of Augmented Reality (AR) played a significant role in enhancing the effectiveness of the
module. ARbased simulations and visualizations enabled students to observe and experience social situations,
emotional expressions, and moraledimas in an immersive and engaging manner. This experiential learning
approach helped students better understand the consequences edraotimhal decisions and supported the
development of reflective thinking. The interactive nature of AR alsoinerdas st udent sd attenti on
which are essential factors for achieving meaningful learning gains.

The improvement in effectiveness during the extended field trial further indicates that the module is adaptable
to real classroom conditions. Teachers reported that students became more confident in expressing emotions,
managing interpersonal interactioremd applying sociaémotional values during learning activities. These
gualitative observations align with the quantitatiw&ldin results, reinforcing the conclusion that the SHLD -

AR module effectively supports sociamotional learning in elementasghool settings.

Overall, the findings of the effectiveness test confirm that the-ED-AR module is not only valid and
practical but al so ef f e eemotivnal campetenciesp The wonsistgnt incteasd & n
learning gains across trial stagesprevel st r ong empirical support for t
on a larger scale. These results position the-BEED -AR module as a promising instructional innovation that
integrates local cultural wisdom and interactive technology to enhani@d-somtional learning outcomes in
primary education

t so
he n

DISCUSSION

This research aims to develop SEILD-AR teaching modules that integrate Maja Labo Dahu local wisdom
values and Augmented Reality (AR) technology in seembtional learning in elementary schools. The
validation results obtained show that this teachingluhmis valid and feasible to use, with positive assessments
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from material experts, media experts, and educational practitioners. However, although this module has been
declared valid, some challenges and needs for further development are still identified.

The results of this study are in line with previous research that shows the importance of technology integration
in sociatemotional learning. For example, Dargan et al., (2023Aki et al., (2023), found that the use of AR
technology in learning camérease student engagement and deepen concept understanding visually and
interactively. Likewise, research by Thresia et al., (2024) Prihatmojo et al., (2024), revealed that the value of local
culture in learning can strengthen students' connection tantterial being taught, which is similar to the
approach adopted in this teaching modul.

A more significant finding in this study is the existence of gaps in students' emotion management, which
reflects the common challenges found in other studies as suggested by Moncada, (2022) Sandal,0(2022)

Richard, (2022), which shows that emotioranagement is often forgotten in soaahotional learning, even
though it is very important for students' character development. Based on the module validation results, it was
found that the indicator with the highest score was teachers' willingness gRbased modules, with an average
score of 3.95. This shows that teachers strongly support the use of AR technology iersoti@hal learning,

which is in line with research by Shanmugasundaram & Tamilarasu, (2023) yang mencatat bahwa media digital
dapat meningkatkan motivasi siswa dan mempermudah pemahaman materi.

There are challenges in the management of students' emotions, with the indicator "students find it difficult to
control their emotions™ obtaining a score of 3.15, which indicates that the aspect of emotional management still
needs to be strengthened in tesign of this module. This is in accordance with the findings of Azagra, (2019)
Rkioua, (2022), which states that the lack of learning about emotion management can be an obstacle in achieving
optimal socialemotional learning goals. Therefore, the additbf more specific emotional management material
is needed in the developed teaching module. In addition, the results of the student needs analysis show that
students have a high interest in AR media, with an average score of 3.43 on the indicatstifigteiedia makes
the spirit of learning". This finding supports the theory expressed by Yun et al., (2023), that AR technology can
increase student engagement and create a more interactive and fun learning experience.

Based on the results of validation and needs analysis, the develop@dLEEIR teaching module has great
potential to be used in sociamotional learning in primary schools, with the use of AR technology that can
increase student engagement. Howevenrtaeagement of students' emotions is an area that needs more attention
in the further development of the module. Material modifications that focus more on emotion management
strategies and the application of local cultural values can further enrich stulbemhing experience and
strengthen their soci@motional skills.

The developed SEMLD-AR teaching module was declared valid and feasible to use after going through a
validation stage involving material experts, media experts, and educational practitioners. The findings of this study
indicate that this module has greattential to improve soci@motional learning by integrating AR technology
and local cultural values. However, the aspect of managing students' emotions needs to be further strengthened in
the module design. The next research will enter the implementaiibevaluation stage, to test the practicality
of the module in the field as well as its effectiveness in improving students-spwébnal skills.

CONCLUSION AND FUTURE RESEARCH PLAN

Based on the validation results that have been carried out at the development stageMh®S&R teaching
module developed is declared valid and suitable for use in seniational learning at the primary school level.
Validation involving material eperts, media experts, and educational practitioners showed that this module has
good quality in terms of content and media design, as well as suitability to learning objectives. Although this
module has been declared valid, this research has not yetdddudider field trial, which will be conducted at
the implementation and evaluation stage in the next research.

1. Implementation Stage

In the implementation stage, the developed -$HID -AR teaching module will be piloted in primary schools
in Bima City to assess its practicality and effectiveness in the context of-eowtibnal learning. This trial will
involve grade V students as theain subjects, with the classroom teacher acting as the facilitator who will use
this module in the learning process. The assessment at this stage aims to understand how the module can be
practically applied in the classroom and how effective it is in st the learning process.

The trial will be conducted in several learning sessions that include the introduction ofesocieinal
materials, the use of Augmented Reality (Af¥sed digital media, and the application of Maja Labo Dahu local
wisdom values in learning. Data on tmecticality of the module will be collected through direct observation of
student and teacher interactions during learning, as well as a questionnaire to assess teacher and student
perceptions of the use of AR media and the ease of application of thiéaimate
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During the implementation stage, teachers will also be given a brief training to ensure that they can use this
module well and can facilitate students effectively inBdsed learning. Feedback from teachers during this pilot
will be crucial to identify chllenges and barriers encountered in the implementation of the module.

2. Evaluation Stage

Once the implementation stage is complete, the next step is evaluation to assess the effectiveness of the
teaching module in achieving the soetmhotional learning objectives. This evaluation will be conducted using
guantitative and qualitative methodstieasure student learning outcomes as well as to assess student engagement
and motivation in learning. Formative evaluation will be conducted on an ongoing basis during the implementation
phase, by collecting data from classroom observations and discusgibnteachers and students. It aims to
improve and refine the module directly based on the challenges encountered during the learning process.

On the other hand, a summative evaluation will be conducted after the module has been taught, using a pretest
and posttest to measure changes in students' smo@ional skills. The pretest will be administered before
students follow the teaching modulehile the posttest will be conducted after students have completed the entire
learning session. Data from the pretest and posttest will be analysed to see the effectiveness of the module in
improving students' soci@motional skills, including the abiitto manage emotions, build social relationships,
and understand local cultural values.

In addition, qualitative feedback from teachers and students regarding the use of AR media will be collected
through interviews and questionnaires to assess their experience in using the technology and how it affects their
learning motivation and understiing of the material. This information will be used to make improvements and
refinements to the module, as well as ensuring that the module can be optimally applied in various school contexts.
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Abstract. This Community Service Program (CSP) aims to enhance the competence of high school Economics
teachers in the Special Region of Yogyakarta in implementing Prelbéesed Learning (PBL) integrated with a deep
learning approach. The mentoring program is etqueto assist teachers in developing more interactive, critical, and
contextually relevant learning, while supporting the implementation of the Merdeka Curriculum and strengthening
21stcentury competencie¥he method applied in this CSP consisted ofngeds analysis through initial discussions

with the Economics MGMP board, (2) delivering materials using interactive lectures and case studies, (3) training on
the development of PBbased lesson plans with deep learning integration, (4) direct mentorgmall groups

through teaching simulations, and (5) reflection and evaluation to identify achievements and challenges. The program
was conducted on Thursday, August 7, 2025, at the Graduate and Doctoral Program Building, 3rd floor, P4TKN room,
and was a@ended by 34 Economics teachers from MGMP DI¥ie results indicate that teachers gained improved
conceptual understanding of PBL and deep learning, skills in designing innovative lesson plans, and the ability to
connect economic concepts with readrld contexts more effectively. In addition, teacheesame more motivated

to shift from conventional teaching methods toward more participatory and analytical strategies. Therefore, this CSP
activity proved relevant and beneficial in supporting the improvenfestonomics learning quality in schools.

Keywords: community service, problema s ed | earning, deep |l earning, High Schoo

INTRODUCTION

The development of artificial intelligence (Al) technology is rapidly advancing and has a significant impact
on various sectors, including education. One branch of Al that is currently being widely discussed is deep learning,
a machine learning method thetn mimic the way the human brain works in recognizing patterns and making
predictions based on data. In the context of education, deep learning has the potential to improve the quality of
learning by providing a more adaptive learning system, persamglinaterials, and utilizing data analytics to
understand students' learning needs. The Minister of Education, Culture, Research, and Technology
(Mendikbudristek) has emphasized the urgency of integrating this technology into the curriculum to prepare
students for a digital era full of new challenges.

However, the application of deep learning at the school level, especially in high schools, still faces various
obstacles. One of the main challenges is the low level of understanding and skills among teachers in adopting this
technology into their learningtrategies (Rozi et al., 2022). Most teachers have not received sufficient training in
the use of Al and deep learning, both in technical and pedagogical aspects. In addition, the absence of specific
policies guiding the use of deep learning in economiltgcation limits its adoption in the classroom (Andriana,
2021).In fact, with the right approach, deep learning can help students understand economic concepts more
deeply, such as analyzing production trends, simulating markets, or utilizing economic data for-deshsnon

To address these challenges, strategic efforts are needed in the form of training and mentoring for teachers to
enable them to integrate deep learning into high school economics instruction (LeCun et al., 2015; Putri et al.,
2024). The use of probletmasedearning (PBL) combined with deep learning can be an innovative solution for
developing critical and analytical thinking skills in students. Through outreach activities, training in creating
learning media, and mentoring in classroom implementation, éesclan gain a better understanding of how to
apply this technology effectively (Hao et al., 2016; Song et al., 2006; Zhang et al., 2016). Integrating deep learning
into the curriculum not only improves the quality of learning but also prepares studintslexant skills for the
future world of work.

The implementation of deep learning in school curricula, particularly at the high school level, has become a
major focus in the education sector. The Minister of Education, Culture, Research, and Technology
(Mendikbudristek) has highlighted the importarmafeadapting this advanced technology to learning. However,
significant challenges arise because many teachers lack an adequate understanding of the concept and application
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of deep learning in education (DetikEdu, 2024; Mendikdasmen, 2025; Prastiwi, 2024; Swawikanti, 2024; Yulianti,
2024).
1. Problem Identification

Based on the situation analysis presented, the following problems can be identified:

a. Lack of Teacher Understanding of Deep Learning: Many teachers do not yet understand the basic
concepts and potential applications of deep learning in teaching. There is a lack of training and learning
resources related to Al and deep learning in education.

b. Difficulty Integrating the Curriculum: The curriculum does not explicitly support the application of
deep learning in subjects. Teachers struggle to develop learning materials that combine economic
concepts and Al technology.

c. Lack of Support and Mentoring in Implementation: There is minimal guidance for teachers in
implementing deep learning in probldmased learning. There is a lack of communities or forums that
can serve as a forum for sharing experiences and challengeplémienting Al technology in the
classroom.

2. Problem Formulation
Basedon the problem identification, several main questions can be formulated that form the basis for
mentoring activities to implement deep learning for high school Economics MGMP teachers throughout
Yogyakarta, namely:

a. How can teachers improve their understanding of the concept of deep learning?

b. How can deep learning be integrated into high school Economics lessons?

c. How can deep learning be implemented in the high school Economics curriculum?

METHOD

1. Problem Solving Framework
Basedon the identification of problems that have been described, the CSP Team formulated the following
problem solving framework:
Table 1 Problem Solving Framework
No. Problem Solusion
1 Lack of Teacher Conducting training and workshops for teachers on the t
Understanding of Dee| concepts and applications of deep learning in education.
Learning and difficulty Developing a guide for teachers on how to integrate Al
integrating it into  the existing subjects.
curriculum
2 Difficulty in creating learning Workshop on creating Albased interactive learning media
media with deep learnini Development of deep learnifzased learning modules that ¢

content be implemented in the classroom.
3 Lack of Support and Guidanc Providing consultation and mentoring sessions for teac
in Implementation interested in implementing Al in their teaching.

Evaluating the effectiveness of Al implementation in -
classroom through surveys and impact analysis.

2. Target Audience
The target audience for this Community Service Prog@8H(is 34 high school economics teachers from
the MGMP Economics Groups (MGMP) across the Special Region of Yogyakarta Province, spread across
five regions: four regencies and one city. These high school MGMP teachers are the primary target group
because theplay a direct role in economics instruction in the classroom. Improving their understanding and
skills in implementing ProblerBased Learning (PBL) with deep learning content will impact thetguel
student learning. As a forum for economics teachers, MGMP will benefit from strengthened institutional
capacity, improved discussion forums, and the formation of a more active learning community.

3. Solutions Offered
This community service program aims to increase the capacity of high school economics teachers in
understanding and applying deep learning in their teaching, particularly through a phatsledhlearning
(PBL) approach to production materials. The impletaton method consists of three main stages:
a. Socialization of Deep Learning and its Integration into ProHBamed Learning: Providing a basic
understanding of deep learning and how this technology can be integrated into grabtiiearning.

“Navigating the Human-Al Collaboration in Education: Challenges and Opportunities”




The 13™ International Conference on Educational Research and Innovation

Interactive seminars and discussions on the concept of deep learning, its benefits in economics
education, and how this technology can support prolidased learning.
Presentation of examples of deep learning implementations in economic data analysis and industry
trend prediction.
Simulation of learning scenarios with the application of deep learning in PBL for production materials.
b. Training on Creating Learning Media with Deep Learning Content: Improving teachers' skills in
developing learning media that integrates deep learning technology to support economics learning.
Workshops on creating interactive -Aased learning media (e.g., Al chatbots for economic
discussions, datdriven simulations, or production trend analysis using simple machine learning).
Training on the use of deep learning tools and platforms that can be adapted for teaching economics
(e.g., Google Colab, TensorFlow, or data visualization tools like Tableau and Power BI).
Development of deep learnifizpased learning modules that can be implemented in the classroom.
c. Implementation Assistance in High School Economics Learning, Core Economic Issues: Assisting
teachers in directly implementing deep learriraged learning media in the classroom.
Classroom observations to observe the implementation of learning using the created media.
Evaluating the effectiveness of using deep learning in economics learning through reflection and
feedback from students and teachers.
Compiling implementation reports as a basis for scientific publications and sharing good practices in
academic forums and social media.

4. Stages oCSPImplementation

‘ PascaKegiatan |
Image of the stages of implementi@&P

RESULT AND DISCUSSION

1. Activity Implementation
The Community ServicegdSP activity was held on Thursday, August 7, 2025, at the Master's and Doctoral
Program Building, 3rd Floor, PATKN room. Thiftgur participants, administrators and members of the
Economics MGMP from across the Yogyakarta Province, participated in théyadtive atmosphere was
full of enthusiasm, reflecting the passion of economics teachers to improve their teaching competencies. The
selection of a representative location contributed to the smooth running of the activity, allowing participants
to focus oneach session prepared by ©8&Pteam.
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b= Lo | :
Figure 1. Teachers listen to presentations by speakers

The main topic presented in this activity was the application of Prodsased Learning (PBL) and Deep
Learning in economics instruction in high schools. T&Pteam presented expert lecturers who provided in
depth explanations of concepts, implementation strategies, and practical examples that can be applied in the
classroom. Participants were given the opportunity to discuss and ask questions, fosteriniy@tinthreictions.
This strengthened teachers' understanding of the importance of innovatiiedegpproaches relevant to the
demands of the Independent Curriculum.

E |
Figure 2. Presentation by Guest Speaker Dr. Lilia Pasca Riani, M.Sc.

In addition to delivering the material, the activity also included a practical session on developing problem
based learning designs that integrated economic concepts with a deep learning approach. Teachers were divided
into small groups to collaborate, creating an active and dynamic learning environment. Through this activity,
participants not only understood the theory but also gained fmamdzperience in designing more interactive,
analytical, and contextual learning.

4 \ N 4 V_’:‘;’
Figure 3. Presentation by Guest Speaker Prof. Dr. Endang Mulyani, M.Si.

This CSPactivity yielded several important achievements. First, teachers' understanding of the concepts of
PBL and Deep Learning and their importance in economics learning was enhanced. Second, the initial design of
more creative and innovative learning tools wesated. Third, a collaborative network was established among
members of the Yogyakarta Economics MGMP to develop techndlaggd economics learning materials and
critical analysis. Fourth, teachers' motivation to innovate and adapt to devetsgmedstcentury education

grew.
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Based on the results obtained, this activity can be said to have successfully made a tangible contribution to
improving the competency of economics teachers. Going forward, folfpwactivities such as mentoring
implementation in schools and providing auim for sharing good practices will further strengthen the impact of
this activity. TheCSPteam is also committed to continuing to support teachers through relevant research and
community service programs, so that the synergy between universities aonts sitrocontinue for the sake of
improving the quality of education.

Figure 5. Audiences and Speaker o
Source: Personal Documentation

2. Activity Evaluation

The Community Service Team conducted the evaluation by distributing a Google form link to participants to
complete based on their perceptions. The following summarizes the results of the questionnaire, divided into 10
indicators:

Table 2. Community Service Evaluation
No. Indicator Audience Responses
1. Response Indicators 90% of respondents understood the material presented.
2. Material Application 86% of respondents stated they could apply the material in their busin
3.  Suitability to Needs 90% of respondents stated the material met their needs.
4 Problem Solution 80% of participants found solutions to the problems they faced during

activity.

5. Material Quality 80% of participants stated that the material presented by the resource
and the practical exercises were of high quality.

6. Material Delivey 86% of participants stated that the resource person delivered the matt

an interesting, simple, and easyunderstand manner.
7. Discussion with the 80% of participants stated that the resource person was very of
Resource Person  discussion.
8. Facilities Provided 80% of participants stated that the facilities provided during G&&
activity were very good.

9. CSPFollow-Up 85% of participants stated their willingness to be mentored as a fafo
to theCSPactivity.

10. Willingness to Re 90% of participants stated their willingness to participat€SPis held
Participate again in the future.

3. Supporting and Inhibiting Factors
Supporting Factors
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a. Enthusiasm of Economics MGMP Teachers: Teachers are passionate about improving their learning
competencies to better align with curriculum demands and student needs. Economics MGMP teachers
in Yogyakarta demonstrated high enthusiasm in participating intameg activities. This was
demonstrated by their eagerness to improve their learning competencies, particularly in mastering
innovative learning models. This enthusiasm is crucial because teachers feel these activities are relevant
to curriculum demandsd student needs in the 2t&intury learning era.

b. Relevance of the Community Service Progr&8P Theme: The material on ProbleBased Learning
(PBL) and Deep Learning is highly relevant to high school economics learning, which requires critical
and contextual analysis. TRESPtheme, which emphasizes the application of Prodased Learning
(PBL) with Deep Learning, is highly aligned with the needs of high school economics learning.
Economics material at the high school level, especially in grade 10, requires studentsdutittetil,
analyze problms, and connect them to rembrld contexts. Therefore, thi8SPtheme is considered
relevant and capable of having a tangible impact on the quality of economics learning.

c. Institutional Support: Support from universities, MGMPs, and participating schools, including the
provision of venue facilities. This activity is supported by various parties, from universities and
MGMPs in Economics to participating schools. This suppmttides permits, building facilities, and
collaboration in preparing the technical requirements for the activity. This institutional support is a key
success factor, as it allows the activity to run more organized and gain stronger legitimacy.

d. Involvement of a Team of Experts: The Community Service ProgGsh) (team consists of lecturers
with expertise in economics, education, and innovative learning models. The implementation of this
CSPis strengthened by the involvement of a team of lecturers with expertise in economics, education,
and the development of innovative learning models. The presence of this team of experts ensures that
mentoring is provided systematically, reseabelsed, ath in line with the latest developments in
education. Thusteachers receive guidance that is not only theoretical but also practical for
implementation in the classroom.

e. Availability of Technology and Learning Resources: Teachers and teams can utilize digital technology
(LMS, collaboration applications, and presentation media) to enrich the ad@i8Bactivities are also
supported by the availability of digital technology that can be utilized in learh@aghers and teams
can use Learning Management Systems (LMS), collaboration apps, and interactive presentation tools
to enrich the learning experience. Access to these digital learning resources helps create mogg engagi
adaptive, and digitallyesponsive learning environments.

Inhibiting Factors

a. Teacher Time Constraints: Busy teaching schedules often make it difficult for teachers to fully
participate in mentoring. High school teachers generally have busy teaching schedules, coupled with
significant school administrative duties. This often makedifficult for them to find time to fully
participate in mentoring. As a result, the sustainability of the Community Service Prag@&ncén
be disrupted because not all teachers can consistently participate in every session.

b. Variations in Teacher Initial Competencies: Not all teachers have the same understanding of PBL and
deep learning, so the adaptation process can vary. Teachers' levels of understanding offsdadem
Learning (PBL) and Deep Learning vary. Some teacheraleeady familiar with their implementation,
while others are still unfamiliar. These differences require a more adaptive mentoring approach so that
all teachers can benefit according to their individual needs.

c. Unequal Facilities: Not all schools have access to adequate technology and resources to implement
innovative learning models. Not all schools in the Special Region of Yogyakarta (DIY) have adequate
technological facilities to support innovative learningnf® schools still have limited internet access,
computer devices, or interactive learning media. This presents a challenge because the implementation
of Deep Learninghased PBL often requires the support of digital technology.

d. Conventional Learning Habits: Some teachers are still accustomed to the lecture method, requiring time
to transition to a more interactive model. Some teachers are still accustomed to using the lecture method
as their primary learning approach. This hadguires more time and motivation to shift their mindset
toward more interactive and studer@ntered learning. This paradigm shift is not an instant process,
and therefore can be a barrier to PBL implementation.

CONCLUSION

The implementation o€SE, which was attended by 34 economics teachers from across the Province of DIY,
has yielded significant results in improving understanding of Prellased Learning (PBL) with Deep Learning
content. Teachers gained knowledge, skills in designing innovatwaing tools, and built professional networks
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that can support the sustainability of implementation in schools. Students, as indirect beneficiaries, will gain a
more meaningful learning experience through contextual, critical, and creative learning. MeanwhileCfP the
team, this activity demonstrates success in transferring knowledge, building partnerships with MGMP, and
strengthening the role of higher education institutions in supporting the improvement of education quality.

Learning assistance with deep learning content for economics teachers contributes significantly to improving
the quality of the teaching and learning process.
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Abstract Learning comfort is an essential factor influencing ¢
counselors play a strategic role in creating a conducive learning environment by providing guidance and psychological

support to students. The purposkthe training activity in this community service program, which focused on

coll aboration between school counselors and parents to e
synergy between counselors and parents in supportidgestut sd hol i sti¢c devel opment . The
training program consisted of junior high school counselors who are members of the Guidance and Counseling
Teachersd Forum (MGBK) of Sleman Regency onbétWweenther ai ni ng w
Community Service Team of the Faculty of Education, Yogyakarta State University, and the MGBK of Sleman

Regency. A total of 40 junior high school counselors from various schools within the region participated in this activity.

The training nethod employed in this community service program utilized instructional and mentoring techniques.

The effectiveness of the program was demonstrated by an increase in the mean score from 80.73 to 89.73, representing

an 11.15% improvement, along with Wilcoxtest results indicating a significant difference between thé&airéng

and postraining scores. Cognitively, counselors were able to understand the concepts, forms, and strategies for
collaborating with parents; affectively, participants showed haghls of enthusiasm, openness, and motivation; and

in terms of action, counselors successfully designed more applicable and systematic collaboration strategies. The main

chall enge encountered was parentsd | dressed thrdughaflexibie!l abi | i ty
communication using online media and communication groups. Overall, the activity successfully strengthened school
counselorsdé competence in building partnerships with par

more comfortable learning environment for students at school.

Keywords: Coll aboration Between School Counselors and Par

INTRODUCTION

Learning comfort is a crucial factor influencing st
Counseling teachers play a strategic role in establishing a conducive learning environment by providing
appropriate guidance and psychological supgB®amanik, 2024). However, these efforts cannot be fully
optimized without strong collaboration between guidance and counseling teachers and parents. Parents serve as

the primary agents in shaping c¢hil decetheidlsarningacomfdarts and 1
at school (Irawati & Kasingku, 2024). Collaboration between teachers and parents is essential for understanding

and addressing studentsd academic, soci al, and emoti
provides ¢ achers with important information about student

targeted and relevant guidance strategies (Hasibuan & Khairuddin, 2024). Through strong synergy between
schools and families, students are expected toweaogitimal support both at home and at school (Maemunah et

al ., 2025 Moore & Day, 2010) . Such <coll aboration ¢
confidence, and ability to manage academic and social challenges effectively (Baroroh& Putiii, 2024).

Achieving these goals requires active involvement from multiple stakeholders, particularly teachers who function

as key intermediaries between schools and parents. Effective collaboration can assist in identifying and
overcoming barrierstudents encounter in the learning process. In this context, the Community Service Program
partners consist of teachers from junior high schools affiliated with the Junior High School Guidance and
Counseling Teachers Association in Sleman Regency. Imeswdth teachers in Sleman Regency revealed

several challenges in implementing guidance and counseling services, particularly concerning the lack of effective
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communication between teachers and parents. Findings indicate that some parents interact with the school only
when serious problems occur, resulting in reactive rather than preventive communication.

Additionally, parents' limited time and demanding work schedules hinder their participation in-sbtead
activities. These constraints make it difficult for teachers to encourage parents to engage actively in programs
designed t o e nringcomfertandacadeeic pesfadmahce. dhis situation aligns with the findings
of Purnomo, Huda, Agnesti, and Fathoni (2025), who reported that some parents are less involved in their
childrends education due t o | ofrheit paentak rolas.eConsequenthn s uf f i ¢
students may lack the motivation and guidance needed to overcome learning challenges. Furthermore,
Purwaningrum, Surur, and Asrowi (2023) noted that many parents feel reluctant to communicate matters occurring
at hometo teachers. When students face difficulties, some parents show low awareness of seeking professional
assistance from teachers. Certain parents perceive counseling services as unimportant, leading to limited
engagement in collaborative initiatives. Teclmgical literacy among parents and teachers remains another
obstacle (Zakariyah & Hamid, 2020), and low parental education levels contribute to reduced parental
involvement in school matters (Mangerang, 2021). These conditions highlight the importamoeeasing
parentsd awareness and understanding of the role of

collaboration for studentsd | earning success. This i
namely establishing commication with parents, identifying collaborative forms of engagement, and facilitating
studentsdéd holistic development through counseling se

challenges by focusing on three priority areas to enhancdieff@ollaboration between teachers and parents.

Ef fective communication enables teachers to under st a
tailored to their needs (Astiti, Suminar, & Rahmat, 2018). Innovative straflegiesh as flexiblediscussion

forum® are needed to improve communication between schools and parents (Moran & Bodenhorn, 2015).
Strengthening clear forms of collaboration is also essential, as parents must understand their roles in supporting
their chil dr e oulylsregdla meetingsp paremnting saminars, or involvement in school guidance
activities (Rahmawati, 2022; Syuhadatina, Rosita, Muhyatun, & Putri, 2024). Moreover, counseling services
should be directed toward s upp effottsiregarding theiichgomance 6f hol i s
gui dance and counseling services can help parents bet
Bryan, 2007). Through this training program, teachers are expected to enhance their communication cesnpetenci

and collaboratiotbased guidance strategies, while parents gain greater awareness of their role in supporting
studentsd | earning comfort. Ultimately, this initiati
families in creatingaleani ng environment that supports studentsdé o

LITERATURE REVIEW

Coll aboration between teachers and parents plays a
Parents serve as the primary and earliest educators for their children, as they are the first to provide education
within the family setting. Teach&rmeanwhile, play an important role in encouraging students to develop their
academic potential. According to H. Syarif Hidayat (2013), collaboration between parents and teachers is defined
as fa communicative r el at i opragress fhroughoat the teaohing andleasningg t ud e r
process, as measured by: (1) the flow of communicati
in resolving studentsd | earning probl ems, (p.8nth (3) p e
educational practice, cooperation between parents and teachers is essential because children's development cannot
rely solely on the teacher's role. Children also require the involvement and guidance of their parents. This aligns
with the viewof Enda Permatasari (2019), who explains that collaboration between parents and teachers allows
parents to gain important knowledge and experiences from teachers in educating their children. Conversely,
teachers can obtain valuable information from parentr egar di ng their childrenés ch
home. Such information is highly beneficial for teachers in guiding and educating their students effectively.
Similarly, Nanat Fatah Natsir et al. (2018) state that the collaboration betwelearteand parents in enhancing
the quality of childrenés education requires synergy
and educators at home (parents) (p. 317). Therefore, it is clear that collaboration between teachers and parents
plays a vital role in improving the quality of students' education. Through such collaboration, teachers and parents
can support each other in fostering studentsd academi
progress through informatig@rovided by parents, while parents can assist teachers by supporting their children's
learning at hom& particularly during the pandemic period.

Collaboration between teachers and parents is based on shared goals and responsibilities in educating children
so that educational objectives can be achieved effectively and efficiently. According to M. Ngalim Purwanto (as
cited in Nur Khosiah, 2020), sena forms of teaché&parent collaboration include: (1) organizing parent meetings
on student admission day; (2) maintaining written communication between the school and the family; (3)
providing report cards; (4) conducting home visits by teachers or Isetsits by parents; (5) holding school
celebrations or exhibitions o fiteashenasdseciatiossdln assnilakvein,and (¢
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Dwi Pratiningsih (2017) identifies additional forms of collaboration, including: (1) home visits, which strengthen
student supervision and foster studentsd sense of bei
to discussthe chidd evel opment directl y; (3) case conferences,
problems collaboratively; (4) forming school support organizations involving parents and teachers; and (5)
maintaining written communication between teachersandhpare about st udent sd progr ess
perspectives, Purwanto (as cited in Lestari, Nurhayati, & Udin, 2020) emphasizes similar forms of collaboration,
such as parent meetings, written communication, report cards, school celebrations, attitepaher
associations. Furthermore, Hery Noer Aly and Munzier (as cited in Suryani, 2012) highlight additional
collaborative efforts, including: (1) home visits; (2) inviting parents to school events such as class meetings or
competitions; (3) case comémces within guidance and counseling services; (4) forming pésanher
organizations; (5) providing parents with informatio
parents to report their chil d;§® pravidihgacounseling sarvicgds fdre ar ni n
parents regarding effective strategies for supporting students at home; (8) sharing information about school
programs and guidance services; (9) maintaining regular consultations between guidance teachers and parents
(10) providing report cards; and (11) creating opense events to build mutual trust between parents and
teachers. Based on the discussion above, forms of collaboration generally includé peaehemeetings, written
communication, and reciprocal ime or school visits.

The objectives of teachigrarent collaboration are consistent across literature. According to Jalaludin (as cited
in Witasari, 2013), collaboration aims to: (1) provide mutual support; (2) prevent undesirable student behaviors;
and (3) jointly plan effectie educational strategies for children (p. 37). Collaboration ensures coherence between
school and home environments so that children do not experience conflicting expectations. Similarly, Yanti et al.
(2013) state that the goals of teadlparent collabation include: (1) helping students improve their learning
outcomes; (2) assisting students in overcoming learning difficulties; (3) supporting students in developing their
potential; and (4) strengthening coordinated educational efforts across forniaflcaindhl settings.

RESEARCH METHOD

The training method used in this Community Service Program employed a combination of training and
mentoring techniques, in which participants were provided with conceptual understanding, practical skills, and
ongoing assistance in building collaboratiovieen Guidance and Counseling teachers and parents to enhance

studentsd6 | earning comfort. Overall, the activities i
teachers and parents, developing synergistic forms of collaboration, andtfagiktadent development through
cooperative efforts within guidance and counseling s

learning comfort at school, particularly in the delivery of guidance and counseling services.
RESULTS AND DISCUSSION

The results of the activity implementation indicate that the training provided was able to improve school
counselorsd understanding of the i mportance of buil di
there was an increase in the meanascorof school counsel orsé understanding
to 89.73 after the intervention, reflecting an improvement of 11.15%. The Wilcoxon test results showed a Z value
of 1T5.683 with a signifi caaggeificdneewauke (.000)is lowetHan .05T3 s i nd
error level), suggesting that there was a significant difference between the pretest and posttest scores. Thus, the

community service program (PkM) was effective in enhancing the competence of schoolarsunse

Thi s i mprovement aligns with theories suggesting
contributes significantly to both academic and 4asademic development. School counselors who are able to
establish effective communication and collaboratiowi t h par ents can more easily ur

both at school and at home. Consequently, the interventions provided become not only reactive but also more
preventive and comprehensive.

In addition, the discussion of the activity outcomes indicates that the primary challenges in developing
coll aboration between school counselors and parents ¢
by implementing more flexible communi@at strategies such as the use of online platforms, communication
groups (e.g., WhatsApp or Telegram), and adjusted meeting schedules, school counselors can maintain
engagement with parents without requiring constant-fad¢ace interactions. This apprdadas proven to
enhance parental participation and strengthen synergy

With the increase in school counselorsd understandi
become more effective and sustainable. This improvement is likely to create a more conducive learning
environment, as students feel supported by e school and their families. Therefore, this community service
activity not only contributes to the enhancement of s
of guidance and counseling serwedses that are more res
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CONCLUSION

The community service activity in the form of training on collaboration between school counselors and parents
proved effective in improving school counselorsé und e
increase in the mean score from®Dto 89.73, representing an 11.15% improvement, as well as Wilcoxon test
results indicating a significant difference between thetyati@ing and postraining scores. Cognitively, school
counselors demonstrated an improved understanding of the corfoapts, and strategies of collaboration with
parents; affectively, participants showed high levels of enthusiasm, openness, and motivation; and in terms of
action, school counselors successfully designed more applicable and systematic collaboraties stiategain
challenge encountered was parentsd | imited avail abi
communication using online platforms and communication groups. Overall, this activity successfully enhanced
school c 0 u n s e in buildn@ partnershipsewtitteparengs, which ultimately had a positive impact on
creating a more comfortable learning environment for students at school.
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Abstract. Depression is a prevalent mood disorder associated with dysregulation of monoamine neurotransmitters.
Herbal medicines may offer alternative therapeutic options with fewer side effects than synthetic antidepressants. This
study aimed to evaluate the amjmlessant activity of several Indonesian medicinal plants such as Myristica
fragransClitoria ternateaPiper longumPlumeria obtusaylorinda citrifolia, Staminur herbal mixture, and wedang
abang, using the Forced Swimming Test (FST) in male.riiktracts were prepared at concentrations of 1.25%, 2.5%,

and 5%. A total of 210 male Sprague Dawley mice were divided into ten groups consisting of negative control, positive
control (fluoxetine and imipramine), and extrtiretated groups. Immobilityriie was recorded for 6 min during the

FST. Percentage reduction in immobility was calculated relative to control groups. Staminur extract demonstrated a
dosedependent decrease in immobility time, with the 50% concentration producing the highest re68dbig¥b).

Sugar solutions (12i50%) also reduced immobility but with less consistency, with 25% sugar showing the strongest
effect (59.43%). Staminur consistently outperformed sugar at equivalent concentrations, indicating the presence of
active phytochengil constituents. Indonesian herbal extracts, particularly Staminur and its constituent botanicals,
show promising antidepressant effects in vivo. These plants may serve as potential candidates for development as
natural antidepressant agents. Further istudnvolving phytochemical profiling and neurochemical assays are
warranted.

Keyword: herbal antidepressant, forced swimming test, monoamine oxidase inhibitors, Staoirmoda citrifolia,
Indonesian medicinal plants

INTRODUCTION

Depression is a common mental disorder characterized by persistent sadness, loss of interest or pleasure,
feelings of guilt, low selesteem, sleep disturbances, altered appetite, fatigue, and impaired concéntatén
of the major contributing factors to depression is biochemical dysregulation. Monoamine neuromodulators serve
as the primary neural substrates that regulate communication between neurons. The major monoamines, including
dopamine, norepinephrine, asdrotonin, play crucial roles in the formation and regulation of basic emotional
processex The dopaminergic system is associated with reward and pleasure, the noradrenergic system regulates
the Afight or flighto response and contributes to ang
and mood stat@sReductions in norepinephrine and serotonin levels may result in cellular imbalances that disrupt
normal neuronal impulse transmissiigh Dysfunction within the dopaminergic system has also been implicated
in several psychiatric disorders, including depression

Pharmacological therapy to increase the availability of monoamine neurotransmitters such as dopamine,
serotonin, and norepinephrine, forms the basis of modern antidepressant treatment. Antidepressant drugs act
primarily by altering the concentration or egtor sensitivity of these neurotransmiterdlthough effective,
synthetic antidepressants are frequently associated with significant adverse effects such as dependence,
neurological symptoms, gastrointestinal disturbances, blood pressure alterations, sexual dysfunction, and
hormonal imbalanc&10. These si de effects may greatly reduce pa
discontinuation of theragyl. Consequently, the development of natural, pkested antidepressant alternatives
with fewer side effects is of growing inter@st

Staminur contain€urcuma xanthorrhizéemulawak)Caesalpinia sappdsecang), lemongrasgingiber
zerumbet (lempuyang), cinnamon, cumin, &udowaras. This composition exhibits antioxidant and-anti
inflammatory properties and has the potential to natduneurotransmitter systems, thereby supporting
antidepressant activityi 16. Secang contairSaesalpinia sappaAmomum compactuntkapulogo), clove,
cinnamon, lemongrass, and pandan leaves. The presence of essential oils, flavonoids, and alkaloids may contribute
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to antidepressant effects through a combination of antioxidantinflathmatory, and neuromodulatory
activitiesl 3,14,16 18. The ethyl acetate extract Mlorinda citrifolia (noni) fruit has been reported tohibit
monoamine oxidase A and B (MA® and MAO-B), resulting in antidepressant effééts

MATERIALS AND METHODS

1. Plant Materials

Extracts includedMyristica fragrans(nutmeg) Clitoria ternatea(butterfly pea)Piper longum(long pepper),
Plumeria obtusdfrangipani),Morinda citrifolia (noni), Staminur herbal mixture, Wedang abang mixture

2. Preparation of Extract

All plant materials were cleaned, dried, powdered, and macerated using 96% ethanol. Extracts were evaporated
to dryness and dissolved to obtain concentrations of 1.25%, 2.5%, and 5%.

3. Experimental Animals

A total of 210 male Sprague Dawley mice were acclimatized for 7 days and randomly assigned to ten groups
(n =7 each)Negative contrglPositive control (fluoxetingPositive control (imipraminejxtracttreated groups

4. Forced Swimming Test (FST)

Mice were individually placed in a cylindrical tank {ZB cm water depth) for 6 min; immobility time during
the final 4 min was recorded as the primary measure of deprdigsiv@havior.

5. Data Analysis

Data were expressed as mean + SD.-@ag ANOVA followed by post hoc analysis was used to assess
differences. % reduction was calculated as:

Reduct.i I%conéthéghtreatment
control

RESULTS AND DISCUSSION
Phytochemical screening demonstrated distinct secondary metabolite profiles among SGawisaipinia
sappan(secang), andoni extract, which may underlie differences in their biological activities be seen in
TABLE 1.

TABLE 1. Qualitative phytochemical profile of Stamin@aesalpinia sappafsecang), and pace extract

Alkaloids Flavonoids Tannins Saponins  Triterpenoids  Steroids
Staminur - + + + - -
Secang + + + - - -
Noni + - + + - -

Staminur contained flavonoids, tannins, and saponins, whereas alkaloids, triterpenoids, and steroids were not
detected. Flavonoids are well documented for their neuroprotective effects, primarily through antioxidant activity
and enhancement of serotonergicd dopaminergic neurotransmiss?0nThe presence of tannins and saponins
further supports the potential antistress activity of Staminur via oxidative stress reduction and modulation of the
hypothalamit pituitaryi adrenal (HPA) axia1,22

Secang tested positive for alkaloids, flavonoids, and tannins, but negative for saponins, triterpenoids, and
steroids. Alkaloids are known to exert central nervous system effects, including antidegiessactivity,
potentially through inhibition of mmamine oxidase (MAO), leading to increased monoamine avail&ilithe
concurrent presence of flavonoids and tannins may synergistically enhance neuroprotective and antistress effects
through antioxidant mechanisms and neuroendocrine reguat@h

Noni extract contained alkaloids, tannins, and saponins, while flavonoids were not detected. Alkaloids may
contribute to psychoactive or moadbdulating effects, whereas tannins and saponins are associated with
antistress and adaptogenic properties, partlyiated by attenuation of oxidative stress and regulation of HPA
axis activity23.
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The antidepressant activity test was conducted using the Forced Swimming Test (FST), with immobility
duration in male white mice as the primary parameter. Immobility duration was selected as an indicator of
depressivdike behavior, in which a shorter imroiiity time reflects a stronger antidepressant effect of the
treatment. The measurement results for each treatment group, including the control group (aquades, NaCMC, and
Fluoxetine), Staminur, secang and noni solutions at various concentrations, anéeprasEIGURE 1 below.

Immobility Time

Immobility Time (seconds)

FIGURE 1. Mean immobility time in male white mice

The Forced Swim Test revealed clear antidepredéaneffects of the tested treatments, as reflected by
reductions in immobility time compared with the negative controls. Animals receiving aquadest and NaCMC
exhibited high immobility durations, confirmgnthe absence of intrinsic antidepressant activity in the vehicle
controls and validating the sensitivity of the model.

Fluoxetine, used as a positive control, produced a marked reduction in immobility time, consistent with its
established selective serotonin reuptake inhibition and confirming the reliability of the experimental conditions.
Notably, Staminur treatment reted in a doselependent decrease in immobility time, with the greatest effect
observed at the highest concentration. This pattern suggests a concedegptodent antidepressdike
response, potentially mediated by the combined action of flavonoiasnsa and saponins previously identified
in the phytochemical screening. Flavonoids may enhance monoaminergic neurotransmission and exert
neuroprotective effects through antioxidant mechanisms, while tannins and saponins are associated with
modulation ofstress responses via the hypothal&mitwitaryi adrenal (HPA) axiz0.

Secang extract also significantly reduced immobility time, with the 25% concentration showing the most
pronounced effect compared with lower and higher doses. Thidimear response may reflect an optimal
concentration range for bioactive compounds,ipalerly alkaloids and flavonoids, which are known to influence
central nervous system activity. Alkaloids may contribute through monoamine oxidase inhibition, leading to
increased availability of serotonin and dopamine, thereby enhancing active copangpbahthe FS23.

Pace extract demonstrated a reduction in immobility time, with the strongest effect observed at the lowest
concentration tested. Given the absence of flavonoids, the antidepildssaictivity of pace may be primarily
attributed to alkaloids, supporteg the antistress and adaptogenic properties of tannins and s&thain23
The diminished effect at higher concentrations suggests possible saturation or counteracting effects at elevated
doses.

To further quantify behavioral outcomes, the antidepreddantffects were expressed as the percentage
reduction in immobility time relative to the negative control, as shown in FIGURE 2.

Relative Antidepressant Effect
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FIGURE 2. Relative antidepressatlike effects of fluoxetine, Staminur, secang, and pace extracts in the forced swim
test
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The relative antidepressant effect analysis provides a clearer comparison of treatment efficacy across groups.
Fluoxetine produced the greatest reduction in immobility time, confirming its role as a robust positive control.
Among the herbal preparationga®inur showed a moderate antidepres$ikateffect, with the highest reduction
observed at the lowest concentration, suggesting that maximal efficacy may occur within a limited dose range
rather than increasing linearly with concentration.

Secang exhibited a pronounced antidepredgemteffect, particularly at the 25% concentration, which
approached the efficacy of fluoxetine. This finding indicates an optimal concentration at which bioactive
constituents exert maximal behavioral effettse reduced efficacy at higher concentration may reflect saturation
or opposing pharmacodynamic interactions among its phytochemical components.

Pace extract demonstrated a lower overall effect compared with Staminur and secang, although a
concentratiordependent increase was observed, with the highest reduction at 4%. Despite lacking flavonoids, the
observed activity may be attributed to alkalcatsl supported by the antistress properties of tannins and saponins.

In conclusion, the present findings demonstrate a clear concordance between phytochemical composition and
behavioral outcomes. Extracts containing flavonoids, alkaloids, tannins, and saponins consistently reduced
immobility time in the forced swim test amdoduced measurable relative antidepressant effects compared with
the vehicle control. Variations in efficacy across treatments and concentrations highlight distinespasese
patterns, with certain concentrations yielding optimal behavioral effétts. relative antidepressant effect
analysis further enabled direct comparison of treatment potency, reinforcing the antidepitesgeanéntial of
the tested herbal preparations. Collectively, these results suggest that the observed behavioral intpreemen
likely mediated by synergistic modulation of monoaminergic neurotransmission, antioxidant defense, and stress
related neuroendocrine pathwalsiture studies incorporating quantitative phytochemical analyses, molecular
target validation, and cliniteevaluation are warranted to elucidate the precise mechanisms of action and
translational relevance of these findings.

CONCLUSION

This study demonstrates that Staminur, secang, and pace extracts exhibit antidejtessetitity in the
forced swim test, as evidenced by reduced immobility time and measurable relative antidepressant effects. These
behavioral outcomes are consisteiith the presence of bioactive secondary metabolites, including flavonoids,
alkaloids, tannins, and saponins, suggesting a mechanistic association between phytochemical composition and
antidepressarlike efficacy. Distinct dosaesponse patterns were obgal among the extracts, indicating the
importance of concentration optimization. Overall, the findings support the potential of these herbal preparations
as sources of bioactive compounds with antidepredisanproperties and provide a scientific bafgis further
mechanistic and translational investigations.
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Abstract. This Community Service Program (PkM) was implemented to enhance the quality, variety, and
competitiveness of wooden craft products produced by MSMEs in Triharjo Village, Wates, Kulonprogo. The main
challenges faced by the partners included limited praglu¢echnology, lack of design innovation, underutilization

of wood waste, and weak digital marketing strategies. The program was conducted in four stages: preparation,
implementation, mentoring, and monitoring & evaluation. The results indicated sighificprovements in four
aspects: production efficiency (increased by 35%), product design variation (introduction of decorative items,
minimalist furniture, and thematic products), utilization of wood waste into creative souvenirs (60% of participants
sucessfully created new products), and digital marketing literacy (12 participants adopted online marketplaces and
social media). These findings demonstrate that the PkM program not only improved technical skills but also
encouraged a shift in mindset and kedrorientation among woodcraft artisans. Therefore, the program contributes to
community empowerment, the strengthening of local cultural identity, and the achievement of sustainable development
goals (SDGSs).

Keywords: Community service, MSMEs, woodcraft, design innovation, digital marketing

INTRODUCTION

Mi cr o, Smal | , and Medium Enterprises (MSMEs) are on
contributing significantly to national economic growth, job creation, and a more equitable distribution of welfare.
Data from the Ministry of Cooperativesid SMEs indicate that MSMEs absorb more than 90% of the workforce
in Indonesia and contribute more than 60% to Gross Domestic Product (GDP). However, despite this strategic
role, MSMEs face fundamental challenges, particularly in competitiveness, tegtwabladaptation, product
innovation, and global market penetration. One MSME sector that has great potential yet faces similar challenges
is the woodcraft sector, which is developing in many regions, including Triharjo Village, Wates, Kulon Progo,
SpecidRegion of Yogyakarta.

Woodcraft is a cultural heritage that not only has economic value but also carries social and symbolic meaning.
Traditional woodcraft produddssuch as household tools, interior decorations, and furditcelect cultural
identity while serving as a liveldod for rural communities. Triharjo Village in Wates Subdistrict, Kulon Progo,
is known as one of the lorggtablished centers of woodcraft artisanship. The community relies on woodcraft as
its primary source of income; therefore, the sustainability amdpetitiveness of these MSMEs strongly
determine family welfare as well as the continuity of local culture.

Initial observations and surveys conducted by the community service team revealed several issues that directly
hinder the development of woodcraft MSMESs in the village. First, in terms of production technology, most artisans
still use manual or tradition&quipment in the manufacturing process. This limitation results in low production
efficiency, inconsistent product quality, and an inability to meet laojeme market demand. Simple modern
technologies that could increase productivity have not beenynédimpted due to limited knowledge, limited
access, and investment costs perceived as expensive. Second, in terms of design innovation, the woodcraft
products produced are relatively monotonous and do not sufficiently follow market trends. This reddaes pr
appeal among consumers, especially younger generations who tend to prioritize minimalist, multifunctional, and
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environmentally friendly designs. Artisans also have difficulty accessing information on global design trends and
rarely participate in training that could enrich their creativity. Third, in-maaterial management, wasteful
practices are still found becseithe wood waste generated has not been optimally utilized. In fact, wood waste
has great potential to be processed into vallied products such as keychains, photo frames, small souvenirs,

or household accessories. Failure to utilize this waste redust®fficiency and eliminates opportunities for
product diversification. Fourth, in marketing, strategies remain traditional, relying on local networks or direct
sales to customers who come to the production site. Limited use of digital platforms iahdnsalia restricts

market access for woodcraft MSMESs, even though online marketplaces have become a major distribution channel
for craft products in the digital era.

These issues indicate that woodcraft MSMEs in Triharjo Village face a gap between their potential and the
limitations they encounter in production and marketing practices. To bridge this gap, an intervention is needed in
the form of a community service gnam that not only provides technical solutions but also empowers the
community to become more se#liant in developing their businesses. This is the rationale for implementing the
program titled AOptimizing the tQhmugh TeghnoogydraiMmandet y of
l nnovative Design for MSMEs in Triharjo Village, Wat e

The program emphasizes two main aspects: improving production quality and developing design innovations
based on market trends. Production quality improvement is carried out through training in the use of simple
modern tools, new finishing techniques, ahd management of wood waste into new products. Meanwhile,
design innovation development is directed to enable artisans to create products that are relevant to contemporary
consumer needs. In addition, the program includes a digital marketing componaavéra branding, use of
online marketplaces, and the production of promotional content for social media. Thus, the activities not only
strengthen technical skills but also equip artisans with digital literacy that is essential in the era of Industry 4.0
and toward Society 5.0.

Theoretically, this activity aligns with studies emphasizing the importance of integrating technology, design
innovation, and digital marketing strategies for MSMEs (Rizal & Firmansyah, 2021; Hasibuan, 2022). Rizal and
Firmansyah show that the use of simproduction technologies can improve efficiency by up to 30%, while
Hasibuan stresses that design innovation is key to the competitiveness of creative products in global markets.
Research by Saputra and Dewi (2020) also indicates thdtiendly trendsand product personalization are
preferences among modern consumers, making it important for artisans to adopt more environmentally friendly
and innovative design approaches. On the other hand, digital marketing strategies have been proven to increase
MSME visibility by up to 40% (Kurniawati et al., 2022), indicating that the adoption of digital technology is no
longer optional but an urgent necessity.

By empowering woodcraft artisans through improved technical skills, product innovation, and access to digital
markets, this program supports the creation of more decent jobs, increases local productivity, and strengthens the
competitiveness of a cultudzssed creative economy. Based on the discussion above, the key questions addressed
by this program are: (1) How can the quality of woodcraft production be improved through training in simple
technologies and innovative finishing techniques? (2) How can wafbgiwoduct designs be developed to align
with market trends and become more varied? (3) How can digital marketing strategies be strengthened so that
woodcraft MSMEs can reach wider markets? To address these questions, the PkM program offers an integrated
set of activities involving outreach, training, mentoring, evaluation, and an exhibition of outputs.

The objectives of this program can be summarized as follows:
1. Improve the quality and variety of woodcraft products through the adoption of simple production
technology and design innovation.
2. Encourage the use of wood waste as raw material for-adided creative products.
3. Equip artisans with digital marketing skills to optimize online platforms for product promotion.

With these objectives, it is expected that woodcraft MSMEs in Triharjo Village will become more competitive,
develop innovative products, and remain resilient amid modern market dynamics. Ultimately, the program
provides not only economic benefits butatgsé r e ngt hens | ocal cul tur al identit
woodcraft products.

METHODS

The implementation method of this Community Service Program (PkM) was designed comprehensively to
address the main problems faced by woodcraft MSMEs in Triharjo Village, Wates, Kulon Progo. The
methodological approach was participatory, collaborative ocaietited toward sustainability. This means that all
stages of the program were not only carried out by the PkM team, but also actively involved partner artisans,
supporting students, and relevant stakeholders. The main goal was to ensure effective kninarstly while
building community capacity so that participants could independently develop new skills after the program ended.

The program was implemented over six weeks, fromtJulgl to late August 2025. The activities were divided
into four major phases: preparation, implementation, mentoring, and monitoring and evaluation. These phases
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were organized sequentially to form a systematic and continuous cycle. Each phase had clear objectives, core
activities, and measurable indicators of achievement. The model was designed not only agarshctivity
but also as a foundation for the &isable development of woodcraft MSMEs.

The first phase was preparation, which included a needs analysis through surveysitsmdisoussions. The
team conducted direct observations at MSME production sites to identify real problems related to production
technology, product design, rawateral management, and marketing strategies. This phase also served to
establish initial communication with partners, explain program objectives, and develop training modules. The
outputs of this phase included a skillseds map and a training curriculum feamork. With this preparation, the
program could be implemented in a targeted manner according to field conditions.

The second phase was implementation, which formed the core of the program. In this phase, artisans received
a series of trainings covering simple production technologies, product design innovation, and digital marketing
strategies. Productietechnology taining introduced the use of simple modern tools such as cutting machines,
sanding machines, and spilgsed finishing equipment. Activities were conducted through ham@snulations
in the workshop so that artisans could practice and master new tezhrilggsign training focused on introducing
current market trends such as minimalist style-feéemdly products, and personalization. Participants joined
creative workshops that enabled them to produce new designs under the guidancedekigmafexpest In
addition, artisans were trained to transform wood waste into-azalded creative products, for example household
accessories, souvenirs, and interior decorations.

Digital marketing was also an essential component in this phase. Participants were introduced to branding
strategies, setting up marketplace accounts on popular platforms such as Shopee and Tokopedia, and creating
promotional content for social media suhinstagram and Facebook. The training was facilitated by a marketing
communication expert and included practice in producing product photos, writing engaging descriptions, and
simulating online sales. The implementation phase emphasized learning bysddhmt participants not only
received theory but also directly applied it to their products.

The third phase was mentoring, intended to ensure that the knowledge and skills acquired could be
implemented effectively. The team provided intensive assistance to artisans in developing new products,
improving the quality of existing products, and designpromotional strategies that matched their product
characteristics. The team also provided direct feed
weaknesses and offering technical and aesthetic solutions. Mentoring was conducted {totfatacand online
through group communication, enabling continued interaction as participants worked independently.

The fourth phase was monitoring and evaluation, carried out in stages to assess program success. Monitoring
was conducted during training by observing participant engagement, measuring skill mastery, and documenting
changes in product quality. Final evaioa took place through an exhibition of works, where participants
displayed the new products they had produced during the program. The exhibition served as an appreciation event,
a reflection forum, and a benchmark for achievement. Indicators of sucudsded increased production
efficiency, the emergence of new design innovations,
digital literacy.

Methodologically, these four phases formed an integrative learning cycle: preparation ensured program
relevance; implementation delivered core skills; mentoring supported the application of knowledge; and
monitoring and evaluation measured achievementshatgkd plan sustainability. With this design, the PkM
program produced not only shdaerm outputs but also laid a foundation for woodcraft MSMEs to continue
developing independently.

TeknologiTepat Penambahan
Guna alat produksi
Desal dao) sunwn; - 5 St celatitia
= inovasi % e . . m; laf n
KEBUTUHAN _  produk l doxube s SO (Yanarelevan
/ i 4 Alat dnbahan
pelatihan
2 Pemasaran|  5-Pembagiantugas
© Pemasaran Sl
_ pemantauan |
Pelaporan

Figure 1. PkM implementation flow

RESULTS AND DISCUSSION

The PkM activities were carried out over six weeks. The program began with introductions and an opening
session led by the implementation team together with the MSME partners and community members. The program
leader presented the objectives, targets, expeibcted outputs, while also building commitment and a sense of
togetherness. The implementation team then delivered an overview of wood production technology, product
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design innovation, and diversification strategies through practical examples. This session provided foundational
knowledge as a basis for artisans to innovate. In the next activity, an evaluation session was conducted on the
artisansod exi plementing leatwrarsk who drdr experitsin craft (kriya), provided feedback on
participantsd6 previous products to identify technical
the main activities began. Participants brought products they bdé previously to be assessed in terms of

materials, design, and finishing techniques. The team provided corrections as well as constructive input so that
participants could recognize both weaknesses and potential areas for product development.

Figure2.The i mpl ementation team provides feedback on 1t

The next technical training focused on: (1) using simple modern tools such as a mini grinder and a sanding
machine to improve production efficiency; (2) applying new finishing techniques, including wood staining and
clear coating, t onatwd characigrt dne (8) utilihing wood wadté as raw material for
derivative products such as souvenirs, lamp frames, andvhlgk household items. At this stage, product
innovation began to emerge through new creations with more creative designs.

3

Figure 3. Training on improving product quality.

In the following session, participants received training in digital marketing. The training covered creating
marketplace accounts (Shopee, Tokopedia), producing promotional content based on professional product
photography, and branding strategies usingelling narratives. This material was provided to address the main
problem faced by MSMEs, namely that they had not previously utilized digital platforms optimally (Kurniawati
et al., 2022). The discussion was interactive: participants not only listehatsb directly practiced the steps for
promoting products online.

Participants were divided into groups and worked using equipment provided by the team. They collaborated
to create new products while also documenting product photos to be uploaded to digital platforms. At this stage,
participants6 eaivity, and mrowation weee cleaplyi visibld, as theyrbegan to adapt to more
modern production techniques while also understanding the importance of digital promotion.

At the end of the program, it was evident that several participants had begun to use Instagram as a promotional
medium. This indicates that, with the mentoring provided by the PkM implementation team, artisans were able to
adopt digital technology even thgh they had not previously been accustomed to it. These findings align with
Putri & Nugraha (2021), who show that wusing marketpl a
Kurniawati et al. (2022) also emphasize that digital marketing careisetdSME sales by up to 40%. Therefore,
the achievements of the PkM participants have positive implications for the sustainability of their businesses in

the digital era. This can be seen in the following graph.
=
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Perbandingan Capaian Pengrajin Sebelum dan Seswdah Program PkM

Shor Kemampuan (B-100)

o T

Figure5.Gr aph of participantsd competency i mprovement aft

From the graph above, it can be seen that the program provides a clear picture of the transformation
experienced by the artisans. In terms of production, they shifted from manual methods to the use of more efficient
simple technologies. In terms of desigimey moved from monotonous patterns toward creative innovation. In
terms of raw materials, they began to use waste to create new products. And in marketing, they transformed from
local strategies to digital strategies. The improvement in production tegynand design innovation indicates
that artisans are becoming accustomed to technical changes, while the increase in digital marketing indicates an
adoption of digital literacy whiah although still new® has begun to be accepted by most participants.i¥his
also reflected in the following table.

TABLE 1. Comparison of conditions before and after the PkM program

Aspect Before Program After Program
Production technology =~ Mostly manual tools; limited efficiency Adoption of simple tools and improved
and uneven finishing quality. finishing; more consistent outputs and
faster processing.
Design innovation Product patterns relatively monotonou New variations developed (decorative
limited exposure to market trends. items, minimalist furniture, thematic

products) aligned with consumer trends

Woodwaste utilization  Offcuts and waste often unused or Waste converted into derivative product

discarded. (souvenirs/household accessories);
improved material efficiency and added
value.
Marketing strategy Primarily local/offline sales and Initial adoption of social media and
personal networks. marketplaces; improved product

photography and branding materials.

Several factors supporting the success of the program include: (1) high participant enthusiasm, (2) the
availability of competent resource persons, and (3) facility support from local partners. Meanwhile, inhibiting
factors include the limited ability obsne participants to master digital technology and limited time because they
also had to continue working to fulfill daily orders. Nevertheless, these inhibiting factors can be addressed through
intensive mentoring and followp training. In fact, the presee of these obstacles highlights the importance of
program sustainability so that the changes achieved can truly take root and not stop once the program ends.

CONCLUSION
The Community Service Program (PkM) titled AOptimizi
Through Technology Training and I nnovative Design for
made a tangible contribution to empowering lardisans. The evaluation results show that the program not only
i mproved technical competence, but also influenced pa

In terms of production technology, artisans mastered the use of simple modern tools that made production
processes more efficient and product results more consistent. In terms of design innovation, participants began to
move beyond monotonous patterns pratluced new products that align with market trends, including minimalist
furniture, decorative items, and thematic products. In terms of w@ste utilization, the program fostered
awareness that waste can be processed into-gdlled products, reducingastefulness while supporting
sustainability principles. A locakisdombased approach to waste management not only increased value added
but also supported environmental sustainability. Thus, these achievements provide not only economic benefits but
alsoalign with the principles of sustainable development (Santoso et al., 2022; Wahyuni & Putra, 2020).
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Figure 6. Emples of artisansdé product :

From the digital marketing perspective, artisans successfully took initial steps toward digital transformation
by using marketplaces and social media as channels for product promotion and distribution. Overall, these four
achievements demonstrate a compredive transformation in the woodcraft MSME value chain, from production
to marketing. This confirms that the PkM program effectively addressed the main problems identified at the outset:
limited technology, minimal design innovation, insufficient wastkzation, and weak marketing strategies.

From an academic perspective, the program strengthens the community empowerment framework, which
emphasizes active participation as a key to successful local capacity development. It also confirms the relevance
of previous research (Prasetyo et al., 2028sibuan, 2022; Kurniawati et al., 2022) regarding the role of
technology, innovative design, and digital marketing as strategic factors in improving MSME competitiveness.
Accordingly, the program provides practical impact while enriching academic disamutschnologyand local
culturebased empowerment strategies. In sum, this PKM activity shows that collaboration among universities,
communities, and government can generate real change. Going forward, program sustainability is a key factor so
that thetransformation achieved is not temporary but becomes embedded in the everyday practices of woodcraft
artisans in Triharjo Village.
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RECOMMENDATIONS

To maintain the continuity of the achievements, ongoing mentoring is needed so that product innovation and
quality are sustained and continue to develop. Local government is expected to provide support by facilitating
exhibitions, organizing followp tranings, and building collaboration networks with marketplaces and creative
communities. With such support, woodcraft MSMEs in Triharjo Village will be better able to develop, innovate,
and compete more broadly at regional and national levels. In addittmugts resulting from the training need a
strong visual identity so they are easily recognized in digital markets. Local government can assist by creating
| abels or certification such as ATri hayqdflocal@rodactst so as
This can also serve as a promotional strategy for creatisaomy tourism based on local wisdom (Wahyuni &

Putra, 2020).
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Abstract. Background: Badminton is a hightensity intermittent sport that places substantial demands on aerobic

endurance and agility due to frequent accelerations, rapid changes of direction, and repeated explosive movements.

Among physical fitness componentsam i ma | oxygen uptake (VO Max) and agil i/
sustained performance and movement efficiency during prolonged match play. Coaches commonly apply circuit

training and hurdle drill exercises to develop these capacities; leowemnpirical evidence comparing their

effectiveness, particularly when combined with different recovery strategies, remains lifuitpdse: This study

aimed to examine the effects of circuit training and hurd
and agility in competitive badminton athletd4aterials and Methods: A controlled experimental study with a 2 x 2

factorial design was conducted involving 20 badminton athletes from the Aceh Provincial Training Center (Pelatda

PBSI Aceh)Participants were allocated into four groups using Match Subject Ordinal Pairing based on pretest scores.

The intervention | asted six weeks (18 sessions). VO Max w
was measured using theTest. Cata were analyzed using Shapphi | k t est s, LevanpANO¥A t est s, an
at a significance level of 0.0ORe sul t s: Al |l groups demonstrated i mprovement s

posttest. However, statistical analysis revealed no signifaifferences between circuit training and hurdle drill, no

significant differences between active and passive recovery, and no significant interaction effects between training

method and recovery type (p > 0.06pnclusion: Both circuit training and hurdle drill, regardless of recovery strategy,

are effective for i mproving VO Max and agility in badmir
flexibly select training methods and recovery approachedbaseractical considerations without gommising

physical performance outcomes.

Keywords:bad mi nt on, <circuit training, hurdle drill, VO Max, a

INTRODUCTION

Badminton is a higlintensity intermittent sport characterized by rapid accelerations, frequent changes of
direction, jumps, lunges, and repeated overhead strokes performed within relatively short rally durations
interspersed with brief recovery periodst the elite and suklite levels, match performance is strongly
determined by the athletebs physical conditioning, pa
ability to sustain technical and tactical execution throughout prolonged titiompdrecent performance analyses
indicate that badminton rallies typically last betwe&d% seconds with rest intervals of approximately 3(®
seconds, imposing substantial demands on both aerobic and anaerobic energy systems (Phomsoupha & Laffaye,
2020; AbianVicén et al., 2021). Consequently, the development of optimal physiological capacity is a
fundamental prerequisite for competitive success in badminton.

Among the components of physical fitness, maxi mal o
of aerobic endurance and the efficiency of the cardiovascular and respiratory systems in supplying oxygen to
wor king muscl es. A thategth delay fafighe, Maintain aigitansity mavement patterns,
and recover more rapidly between rallies and sets. Contemporary studies in racket sports demonstrate that athletes
with superior VO Max values exhi peiformancededreanent acsrassc h c o
successive games (Metaxas, 2021; Nugroho et al ., 2022
as a key determinant of repeated higtensity actions, allowing players to sustain explosive footwork and stroke
production under competitive pressure.

In parallel with aerobic endurance, agility is another dominant physical attribute in badminton performance.
Agility encompasses the ability to rapidly change direction and body position with precision, balance, and
neuromuscular control in response toeemal stimuli. Given the multidirectional movement demands inherent in
badmintonsuch as forward lunges, lateral shuffles, backward steps, and verticalljighgdsvels of agility are
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essential for effective court coverage and shuttlecock interception. Empirical evidence indicates that agility
oriented training interventions significantly enhance movement efficiency and reaction capability in badminton
athletes, thereby improving bothffensive and defensive performance (Doshi et al.,, 2021; Dewangga &
Tomoliyus, 2020).

To optimize VO Max and agility, coaches frequently
circuit training and hurdle drill exercises are widely utilized. Circuit training integrates multiple exercise stations
targeting cardiovascular enduranogyscular strength, and coordination within a single session, offering time
efficient and sporaidaptable conditioning. Recent investigations have shown that ddaset training protocols
can effectively improve aerobic capacity and overall physica¢$inn athletes engaged in intermittent sports
(Yunus, 2023; Ariffin et al., 2020). Conversely, hurdle drill training, commonly classified within plyometric and
agility-based exercises, emphasizes explosive lwdr actions, neuromuscular efficiency, arapid ground
contact, which are directly relevant to badminton footwork patterns. Hbedled drills have been reported to
enhance agility, power, and movement economy when applied systematically within training programs (Nugroho
et al., 2022; Cakrawijay, 2021).

Despite the recognized benefits of both training modalities, empirical findings comparing the relative
effectiveness of circuit training and hurdle dril!]l t
inconclusive. Moreover, training adaptaties not solely influenced by exercise modality but also by recovery
strategies implemented between training bouts. Active and passive recovery represent two commonly applied
approaches, each with distinct physiological implications. Active recovery asiatsd with enhanced lactate
clearance and maintenance of muscle perfusion, whereas passive recovery prioritizes energy restoration and
neuromuscular relaxation (Buchheit & Laursen, 2013; Monks et al., 2017). However, evidence regarding the
differential mpact of recovery type on aerobic and agility adaptations, particularly withintshorttraining
interventions, is still limited and inconsistent.

Therefore, this study aims to examine the effects of circuit training and hurdle drill training combined with
active and passive recovery on VO Max and agility in
By addressing gaps in the existilitigrature, this research seeks to provide eviddrased insights for coaches
and practitioners regarding the selection of effective training and recovery strategies to enhance physical
performance in competitive badminton contexts.

METHODS

This study employed a controlled experimental approach designed to examine the effects of different training
modalities and recovery strategies on physiological and motor performance outcomes in competitive badminton
athletes. An experimental design wadesged because it allows for causal inference by systematically
manipulating independent variables while controlling extraneous factors. Specifically, a 2 x 2 factorial design was
implemented to simultaneously evaluate the main effects of training methodit(training vs. hurdle drill),
recovery type (active vs. passive), and their interac

The factorial design was particularly appropriate for this study because physical performance adaptations in
sport are multifactorial and rarely influenced by a single variable. By integrating training modality and recovery
strategy within one experimentishmework, this study offers a more ecologically valid representation of real
world training environments in elite badminton preparation. All procedures were conducted under standardized
conditions to ensure measurement accuracy, participant safety etimadwlogical reproducibility.

Table. 1 Summary of Research Methods

Component Description

Research Design Experimental study usingzax 2 factorial design

Independent (1) Training method: circuit training vs. hurdle drill; (2) Recovery type: ac
Variables recovery vs. passive recovery

Dependent Variables Aer obi c capacity (VO Max) and agili
Participants 20 competitive badminton athletes from Pelatda PBSI Aceh

Sampling Technique Total sampling (population sampling)
Group Allocation Match Subject Ordinal Pairing (MSOP) basedontprest VO Max atr
Number of Groups  Four groups (n =5 per group): A1B1, A1B2, A2B1, A2B2

Training Duration 18 training sessions
Training Frequency 3 sessions per week
Training

Interventions Circuit training program and hurdle drill training program

Recovery Protocols  Active recovery (lowintensity movement) and passive recovery (complete rest)
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VO Max Multistage Fitness Test (20 shuttle run)

Measurement

Agility Measurement T-Test agility assessment

II\D/Iitt?wo d Collection Pretest and postest measurement

Validity & Reliability Instruments demonstrated high validity and reliability

Data Analysis ShapirdWi | k test, L&MagndaAdNOViAegtU, =TWo 05
Ethical

Considerations Participant consent, injury prevention, and supervised testing

Participants consisted of 20 trained badminton athletes actively enrolled in the Aceh Provincial Training
Center (Pelatda PBSI Aceh). A total sampling technique was applied to ensure representativeness and to avoid
selection bias. Prior to group allocatiedll athletes completedptee st s assessing VO Max and
Subject Ordinal Pairing (MSOP) method was then used to distribute participants evenly across four experimental
groups, ensuring equivalence in baseline performance.

The intervention lasted six weeks, comprising 18 training sessions conducted three times per week. Circuit
training consisted of multiple exercise stations targeting cardiovascular endurance, muscular endurance, and
movement coordination, while hurdle diritaining emphasized plyometric movements, rapid footwork, and
changeof-direction speed. Recovery protocols were systematically manipulated: active recovery involved low
intensity movements to facilitate metabolic clearance, whereas passive recovberydroamplete rest.

VO Max was measured using the Multistage Fitness Te
capacity, while agility was assessed using thEest, which reflects spesgpecific changef-direction ability
relevant to badminton. Both instrumte demonstrated acceptable validity and reliability, supporting data
accuracy.

Data analysis followed rigorous statistical procedures. Normality was assessed using thé \Bflkpest,
homogeneity of wvariance usi ng L e-WayrANd@va witha significanaend hy po
level of 0.05. Ethical principles wer@lield throughout the study, including informed consent, safety monitoring,
and adherence to standardized testing protocols.

RESULTS

Physical Demands of Badminton Performance

Badminton is characterized as a higkensity intermittent sport that requires repeated bouts of explosive
movements interspersed with brief recovery periods. Modern badminton matches involve rapid accelerations,
decelerations, lunges, jumps, and frequehtinges of direction, placing substantial physiological and
neuromuscular demands on athletes. Match analyses have shown that rallies typically last bd&vesrohds,
followed by short recovery intervals of approximately 2% seconds, with total mdtcuration often exceeding
40 minutes in elite competition (Phomsoupha & Laffaye, 2020).

The energetic demands of badminton are underpinned by the combined contribution of aerobic and anaerobic
energy systems. Although explosive actions rely heavily on anaerobic metabolism, the aerobic system plays a
critical role in sustaining repeated higitensity efforts, facilitating phosphocreatine resynthesis, and accelerating
recovery between rallies (Abiavicen et al., 2021). Consequently, athletes with higher aerobic fitness are better
able to maintain technical consistency and movement efficiémoyghout prolonged matches.

In addition to aerobic capacity, agility is a defining physical attribute in badminton performance. Agility
encompasses rapid changes of direction, body control, balance, and coordination, all of which are essential for
effective footwork and court coveragStudies have demonstrated that elite badminton players exhibit superior
agility and movement efficiency compared with slite players, enabling faster shuttlecock interception and
improved defensive and offensive transitions (Nugroho et al., 2022).

Furthermore, fatigue accumulation during match play has been shown to impair reaction time, movement
precision, and decisiemaking, particularly when aerobic endurance is insufficient (Ooi et al., 2020). Therefore,
physical conditioning programs in badrdn must simultaneously address aerobic endurance and agility to meet
the sportdés complex demands. Understanding these phy
investigating training interventions such as circuit training and hurdledrii whi ch aim t o enhanc
and agility in badminton athletes.

VO Max in Badminton Athletes

VO Max represents the maxi mal capacity of the cardi
oxygen during intense exercise and is widely recognized as a key indicator of aerobic endurance. In badminton,

VO Max is particwudéathyg smpotdanintdeemi ttent natur e,
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recover fromhigh nt ensity actions within short time frames. H
superior match endurance, reduced fatigue accumulation, and improved consistency of performance (Metaxas,
2021).

Recent studies indicate that elite badminton player

compared to athletes in other racket sports, reflecting the significant aerobic contribution required to sustain
prolonged match play (Abian et alQ20). Adequate aerobic capacity enables faster recovery of heart rate and
oxygen saturation between rallies, supporting repeated sprint ability and sustained movement quality.

Training interventions aimed at i mpr o-baseadgndmiKed Max i n
modality conditioning approaches. Circuit training has been identified as an effective method for enhancing
cardiovascular fithess by combining resiste, plyometric, and enduranbased exercises in a structured format
(Yunus, 2023). Similarly, plyometroriented drills, such as hurdbmsed exercises, may indirectly contribute to
aerobic adaptations when performed with sufficient volume and intghiigroho et al., 2021).

However, the magnitude of VO Max i mprovement is in
baseline fithess level, training load, recovery strategies, and intervention duration. Buchheit and Laursen (2023)
emphasized that aerobic adaptations gtérozed when training stimuli are balanced with appropriate recovery
to prevent excessive fatigue and mal adaptation. I n b
gains despite adequate training intensity.

Despite extensive research on VO Max development, |
modalities while simultaneously considering recovery type in badminton populations. This gap underscores the
importance of examining how circuit tnitng and hurdle drills, combined with active or passive recovery,
influence aerobic capacity in a controlled experimental setting.

Agility in Badminton

Agility is defined as the ability to rapidly change direction or speed in response to external stimuli while
maintaining balance and control. In badminton, agility is a fundamental performance determinant due to the
sportdés r equi r e maona maovementsgenplosivie foatwoik,tand grrecise positioning. Effective
agility allows players to reach the shuttlecock efficiently, execute technical strokes accurately, and recover swiftly
for subsequent actions (Dewangga & Tomoliyus, 2020).

From a biomechanical perspective, agility in badminton integrates multiple physical components, including
speed, muscular power, coordination, reaction time, and dynamic balance. These components collectively enable
athletes to perform rapid lunges, latestauffles, backward movements, and jumps under time pressure (Chaabene
et al., 2020). Research has consistently shown that superior agility differentiates elite frelitesoddminton
players (Niyati Mukesh et al., 2021).

Agility training in badminton typically involves spespecific footwork drills, ladder exercises, plyometric
movements, and changé-direction tasks. Such training has been demonstrated to improve movement efficiency
and neuromuscular control, therebyhancing orcourt performance (Granacher et al., 2021). Plyombaged
exercises, including hurdle drills, are particularly effective in improving sfrstartening cycle efficiency,
which underpins rapid directional changes.

Despite its importance, agility is highly sensitive to fatigue. Accumulated fatigue can impair neuromuscular
coordination and reaction speed, reducing agility performance during matches (Girard et al., 2021). Therefore,
training programs must carefully laaice intensity and recovery to maximize agility adaptations.

Although numerous studies have examined agility training independently, fewer have investigated agility
improvements within combined conditioning programs that also target aerobic capacity. Moreover, the role of
recovery strategies in modulating agilityagdiations remains underexplored. This highlights the relevance of
evaluating agility outcomes following circuit training and hurdle drills under different recovery conditions in
badminton athletes.

Circuit Training in Sports Conditioning

Circuit training is a structured training method that involves a sequence of exercises performed at different
stations with minimal rest between stations. This approach is widely used in sports conditioning due to its
efficiency and versatility in targetinmultiple physical components simultaneously, including aerobic endurance,
muscular strength, power, and agility (Ariffin et al., 2020). In intermittent sports such as badminton, circuit
training is particularly adphygiologea@demands. because it mi mi

Several studies have demonstrated that circuit trairt
appropriate intensity, volume, and wetkrest ratios. Yunus (2023) reported notable increases in aerobic capacity
following a sixweek circuit trining intervention, attributing the improvements to sustained cardiovascular
stimulation and metabolic stress. Additionally, circuit training can incorporate agjilépted exercises, thereby
addressing movement efficiency alongside endurance.

From a neuromuscular standpoint, circuit training enhances motor unit recruitment and intermuscular
coordination through varied exercise stimuli. This contributes to improved movement control and reduced injury




The 13™ International Conference on Educational Research and Innovation

risk (Granacher et al., 2021). Furthermore, the varied nature of circuit training reduces monotony, which may
improve athlete adherence and motivation.

However, the effectiveness of circuit training is influenced by recovery management. Insufficient recovery
between sessions may lead to cumulative fatigue, potentially limiting performance gains (Buchheit & Laursen,
2023). Active recovery strategies mayifaéiate faster physiological restoration, whereas passive recovery may
support longterm adaptation by allowing greater tissue repair.

Despite its widespread use, limited research has directly compared circuit training with plycio@inent
methods, such as hurdle drills, in badminton contexts. Understanding the comparative effectiveness of these
methods, particularly under differer@aovery conditions, is essential for evidedbesed training prescription.

Hurdle Drill and Plyometric Training

Hurdle drills are a form of plyometric training that emphasizes explosivelimvermovements, rapid ground
contact, and neuromuscular efficiency. Plyometric training exploits the $tsétmtiening cycle to enhance
muscular power, speed, and agility, rimakit particularly relevant for badminton athletes who rely on explosive
footwork and jumping actions (Chaabene et al., 2020).

Research indicates that hurdiased plyometric training improves charafedirection speed, reactive
strength, and movement coordination. Nugroho et al. (2022) demonstrated that plyometric interventions
significantly enhanced omahletes, duggestng tthat 3u€h trdiréng may elicitthbatlkd mi n t
neuromuscular and cardiovascular adaptations when applied with sufficient volume.

The dynamic nature of hurdle drills closely resembles badmispegific movements, including rapid lateral
transitions and forwaidackward shifts. This specificity enhances transferability tecant performance
(Loturco et al., 2021). Additionally, hdie drills may stimulate aerobic adaptations indirectly by increasing
overall training intensity and metabolic demand.

Nevertheless, plyometric training imposes substantial mechanical stress on the musculoskeletal system,
increasing the importance of appropriate recovery strategies. Inadequate recovery may elevate injury risk and
attenuate performance gains (Monks et aD21). Active recovery may assist in lactate clearance and
neuromuscular restoration, while passive recovery may support structural repair.

Despite promising findings, direct comparisons between hurdle drills and more comprehensive conditioning
methods, such as circuit training, remain scarce in badminton literature. This gap supports the need for
experimental investigations examining both hogls under controlled recovery conditions.

Recovery Strategies in Training Adaptation

Recovery is a critical component of training adaptation, encompassing physiological, neuromuscular, and
psychological restoration processes. In sports conditioning, recovery strategies are commonly classified as active
or passive. Active recovery involvésw-intensity movement to facilitate circulation and metabolic clearance,
whereas passive recovery entails complete rest (Dupont et al., 2021).

Active recovery has been shown to accelerate lactate removal and heart rate normalization following high
intensity exercise, potentially enhancing readiness for subsequent efforts (Buchheit & Laursen, 2023). Conversely,
passive recovery may promote greateergy restoration and tissue repair, particularly following mechanically
demanding training such as plyometrics.

The effectiveness of recovery strategies depends on training intensity, volume, and individual athlete
characteristics. Girard et al. (2021) noted that fitter athletes may benefit more from active recovery, while less
conditioned individuals may requireriger passive recovery to avoid excessive fatigue.

In badminton, where training sessions often involve repeateditighsity actions, recovery management is
essential to sustain adaptation and prevent overtraining. However, empirical evidence comparing active and
passive recovery in badmint@pecific coditioning programs remains limited.

Importantly, recovery strategies may interact with training modality. For example, circuit training may benefit
from active recovery due to its metabolic demands, whereas hurdle drills may require more passive recovery to
accommodate mechanical stress.elstigating these interactions provides valuable insight into optimizing
training efficiency.

This section presents the empirical findings obtained from the experimental study examining the effects of
circuit training and hurdle drill combined with actiyv
athletes. Data were collected usingratestposttest design and analyzed descriptively and inferentially. The
results are organized into three main subsecti@dnsdescriptive statistics of agility2) descriptive statistics of
V O Ma x (3) hgpathiesis testing using Twilay ANOVA.

Descriptive Results of Agility Performance
Before presenting the statistical comparison, descriptive analysis was conducted to examine changes in agility
performance following the training interventions. Agility was assessed using-TrestT which reflects an
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athleteds ability to change direction rapidly while m
mean values, standard deviations, and miniimaaximum scores for both pretest and posttest measurements
across all experimental groups.

Table. 2 Descriptive Statistics of Agility Pretest and Posttest

Recovery Type Training Method Test Phase Mean SD Min  Max

Active Circuit Training  Pretest 11.720 0.492 11.1 12.3
Posttest 10.460 0.885 9.5 11.5
Active Hurdle Drill Pretest 12.040 0.971 10.8 13.3
Posttest 10.040 0.451 9.6 10.7
Passive Circuit Training  Pretest 12.280 1.101 10.9 137
Posttest 11.140 0.631 10.2 11.7
Passive Hurdle Drill Pretest 12.600 0.809 11.3 13.3

Posttest 10.620 0.709 9.8 115

The descriptive data indicate that all training groups demonstrated improvements in agility, as shown by
decreased-Trest completion times from pretest to posttest. Athletes undergoing hurdle drill with active recovery
exhibited the greatest numerical immpement, while those in the passive recovery groups showed comparatively
smaller reductions in agility time. Despite these observable trends, variability within groups remained moderate,
suggesting inteindividual differences in response to training.

Although both circuit training and hurdle drill contributed positively to agility enhancement, the overlapping
standard deviations and comparable mean reductions indicate that neither training method demonstrated a clear
descriptive superiority. These fimfjs suggest that agility improvements can be achieved through multiple
training modalities when appropriately structured.

Descriptive Results of VO Max Performance
VO Max was assessed using the Multistage Fitness Te

resulting from the training interventions. Descriptive statistics were calculated to examine changes in aerobic
capacity across training and recovery dtiods.

Table.3Descri ptive Statistics of VO Max Pretest and

Recovery Type Training Method Test Phase Mean SD Min  Max

Active Circuit Training  Pretest 46.760 8.779 31.9 54.7
Posttest 54.380 6.015 44.5 59.0
Active Hurdle Drill Pretest 42.320 3.443 37.1 45.6
Posttest 48.660 2.405 46.2 52.2
Passive Circuit Training  Pretest 41.880 6.691 34.6 49.6
Posttest 48.340 3.850 43.3 52.5
Passive Hurdle Drill Pretest 43.120 4.974 34.7 47.1

Posttest 50.640 6.311 40.2 56.5

The results demonstrate a consistent increase in VC
that both training methods were effective in enhancing aerobic endurance. Athletes in the circuit training with
active recovery group achieved thethig st posttest VO Max mean, suggesting

from this training combination.

However, improvements were also evident in hurdle drill groups, reinforcing the aerobic contribution of
plyometricb ased movement patterns. The relatively wide ran
fitness levels, yet the overall upwardnd confirms the effectiveness of structured physical conditioning programs
for badminton athletes.

Hypothesis Testing Using Twd/ay ANOVA
To determine whether observed improvements differed significantly across training methods, recovery types,
and their interaction, TwdVay ANOVA was conducted for both dependent variables.
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Table.4Two-Way ANOVA Results for Agility and VO Max

Source of Variation Variable F Sig.
Training Method Agility 2.343 0.142
VO M:0.605 0.448
Recovery Type Agility 4.209 0.057
VO M:e0.853 0.369
Training x Recovery Agility 0.027 0.873
VO Me3.329 0.087

The inferential analysis revealed that no statistically significant differences were found between circuit training
and hurdle drill in improving agility or VO Max (p >
not produce significantlifferent outcomes for either variable. Furthermore, the interaction effect between
training method and recovery type was not statistically significant, indicating that these factors operated
independently rather than synergistically.

Despite the lack of statistical significance, the descriptive improvements observed across all groups underscore
the practical effectiveness of both training modalities. These findings suggest that coaches may flexibly apply
either circuit training or hutd drill, with recovery strategies tailored to individual athlete needs rather than fixed
prescriptions.

DISCUSSION
The present study examined the effects of circuit training and hurdle drill combined with active and passive
recovery on VO Max and agility in competitive badmint
training methods and recovery seayi es resul ted in meaningful i mproven

statistically significant differences were observed between training modalities, recovery types, or their interaction.
These findings provide important insights into the nature of physidaptations in badminton athletes and
contribute to the ongoing debate regarding optimal conditioning strategies.

The results demonstrated that both circuit training
from pretest to posttest across all groups. However, inferential analysis revealed no significant difference between
the two training methods. Thigtling suggests that both circuit training and hurdle drill provide sufficient aerobic
stimuli to elicit cardiovascular adaptations in badminton athletes.

From a physiological perspective, circuit training
cardiovascular loading, elevated heart rate responses, and increased oxygen demand resulting-Btatiomulti
exercises targeting large muscle groups. Mealewlhiurdle drill training, although primarily classified as
plyometric and agilitybased, may indirectly improve aerobic capacity when performed repetitively with minimal
rest, thereby increasing metabolic stress. This explanation aligns with the clistrestef badminton, which
combines explosive movements with repeated-imggnsity actions interspersed with short recovery periods.

The absence of significant differences between training methods is consistent with the concept that aerobic
adaptations are highly responsive to overall training load rather than exercise specificity alone, particularly in
shortterm interventions. Giverhe sixweek training duration, it is plausible that both training methods produced
comparable cardiovascular stimuli sufficient to enhan

Agility performance improved in all experimental groups, as indicated by redudedticompletion times.

Although the hurdle drill combined with active recovery showed the greatest numerical improvement, statistical
analysis did not reveal a significaniffdrence between training methods. This finding suggests that agility
improvements can be achieved through both general and specific conditioning approaches when appropriately
structured.

Hurdle drills emphasize neuromuscular coordination, stistubrtening cycle efficiency, and rapid ground
contact, which are directly related to agility demands in badminton. However, circuit training can also enhance
agility indirectly by improving muscalr endurance, coordination, and movement control across multiple exercise
stations. The comparable improvements observed in both groups highlight the multifactorial nature of agility,
which depends not only on movement specificity but also on overallgathysinditioning.

Furthermore, agility is sensitive to fatigue, balance, and coordination. Improvements observed across all
groups suggest that the training programs were effective in enhancing neuromuscular efficiency without inducing
excessive fatigue that could impairfoemance.

The findings showed no significant differences bet w
agility. Although active recovery theoretically enhances lactate clearance and accelerates physiological
restoration, its advantages may be less pinoed in shofterm training interventions with moderate training
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volumes. Similarly, passive recovery allows sufficient energy replenishment and tissue repair, which may equally
support adaptation.

The neassignificant pvalue observed for agility (p = 0.057) suggests that recovery type may exert a subtle
influence on neuromuscular performance, although the effect was insufficient to reach statistical significance.
This outcome may be attributed todividual variability in recovery capacity, baseline fitness levels, and
adaptation rates among athletes.

The TwoWay ANOVA results indicated no significant interaction between training method and recovery type
for either VO Max or agility. This finding implies
independently, rather than synergisticallyinfluencing performance outcomes. Although visual inspection of
interaction plots suggested potential trends, statistical evidence did not support a meaningful interaction effect.

The lack of interaction may be explained by the relatively small sample size and the homogeneous training
background of participants, which can limit the detection of interaction effects. Additionally, the intervention
duration may not have been sufficiéntproduce differentiated adaptations based on recovery strategy.

Despite the absence of statistically significant differences, the consistent improvements observed across all
groups underscore the practical effectiveness of bot'l
agility in badminton athletes. The findings suggest that coaches may flexibly select training methods based on
available resources, athlete preferences, and periodization goals, without compromising physical performance
outcomes.

Future research should consider longer intervention durations, larger sample sizes, and more individualized
recovery prescriptions to further elucidate the nuanced relationships between training modality, recovery strategy,
and performance adaptation indpainton athletes.

CONCLUSION

This study was designed to examine the effects of circuit training and hurdle drill combined with active and
passive recovery on VO Max and agility in competitive
design. Based on the results obtairiexn pretestposttest measurements and FWay ANOVA analysis,
several important conclusions can be drawn regarding training effectiveness, recovery strategies, and their
practical implications for badminton conditioning programs.

First, the findings demonstrate that both circuit tr
and agility in badminton athletes. All experimental groups showed consistent increases in aerobic capacity and
meaningful reductions in agilityest times following the siweek training intervention. However, statistical
analysis revealed no significant differences between
or agility. This indicates that both training modalities prevaafficient physiological and neuromuscular stimuli
to support performance enhancement in badminton, particularly withintshartraining periods.

Second, the comparison between active and passive recovery showed that neither recovery strategy produced
significantly superior outcomes for VO Max or agilit.y
faster metabolic clearance and impedweadiness for subsequent efforts, and passive recovery supports energy
restoration and tissue repair, the results suggest that both recovery approaches were equally effective in facilitating
adaptation under the training conditions applied in this sflidgse findings imply that recovery strategy selection
may be flexible and adapted to individual athlete needs, training schedules, and contextual constraints.

Third, the analysis of interaction effects indicated that no significant interaction existed between training
met hod and recovery type for either VO Max or agility
hurdle drill was not dependeoih whether active or passive recovery was applied. Training modality and recovery
strategy appeared to operate independently rather than synergistically in influencing physical performance
outcomes.

From a practical perspective, the results of this study provide valuable guidance for coaches and practitioners
in badminton. Given the absence of significant differences between training methods and recovery strategies,
coaches may select either circugihing or hurdle drill based on available facilities, athlete preferences, and
periodization objectives without compromi sing i mpro\y
strategies can be tailored individually rather than prescribed rigidly.

In conclusion, this study confirms that structured physical conditioning programs regardless of whether they
emphasize circuibased or plyometribased training and whether they incorporate active or passive recovery can
effectively enhance aerobic endnca and agility in badminton athletes. Future research is recommended to
explore longer intervention durations, larger sample sizes, and individualized recovery prescriptions to further
clarify training recovery interactions and optimize performance dpuaot in competitive badminton contexts.
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Abstract. The escalating waste crisis in Yogyakarta City, where 35% of 350 daily tons remains unmanaged, presents
an urgent environmental and public health imperative. This critical gap underscores the necessity for innovative,
scalable solutions to transform tradinal waste management systems. This research and development (R&D) study
responds to this urgency by developing and implementing "Bank Sampahku Version 2.0," a digital platform designed
to overcome the severe inefficiencies of manual, fragmented wasteoparations. Employing the ADDIE model,

the study engineered an Android application to automate core processes, enhance transparency, and incentivize
community participation in sustainable waste practices. Pilot implementation results demonstratarsigfiiftacy:
operational efficiency surged with a 67.5% reduction in transaction time and 95% data accuracy, while community
engagement increased by 45%, leading to a 28% rise in managed waste volume. Howeveteehsarab analysis

reveals that teatological success alone is insufficient. Persistent systemic barriers, including infrastructural deficits
(affecting 76.9% of waste banks), low digital literacy (42.5% of managers requiring training), and inadequate fiscal
policy support (only 4.2% localdalget allocation), threaten lostigrm viability and scalability. Therefore, this study

asserts that the urgent digital transformation of waste management must be paralleled by an equally urgent investment
in its ecosystem. Sustainable impact hinges onstesyic reconciliation through pentahelix collaboration, strategic
capacity building, and strengthened regulatory frameworks to ensure these digital innovations translate into tangible,
enduring progress toward urban sustainability and SDGs targets.

Keyword: digitalization, waste bank, sustainable waste management,-tecbicical systems, ADDIE model,
Yogyakarta.

INTRODUCTION

The city of Yogyakarta, as a cultural and educational hub, faces significant environmental pressures due to the
high volume of waste generated by its dense population and tourism activities. The city's waste management
system has failed to process dailystea with only 65% of the 350 tons of daily waste being managed optimally,
necessitating a more effective approachl. Waste banks, as combmasgty instruments based on the 3R
principle (Reduce, Reuse, Recycle), have the potential to contribute to igedbinburden. However, its
effectiveness in Yogyakarta is still hampered by a manual operational system, which is prone to inefficiency and
errors, as well as suboptimal community participation.

In this context, the digitization of waste bank services has emerged as a strategic imperative. Transformation
based on Information and Communication Technology (ICT) has the potential to revolutionize operational
aspects, from registration and transactieeording to monitoring, thereby increasing accountability and
transparency. The adoption of digital systems can boost operational efficiency by up to 40% and community
participation by up to 30%2. However, the national reality shows that only aboutf28&1d,000 waste banks
in Indonesia have utilized digital technology3. Therefore, accelerating digitalization is not only a technical
solution to improve the effectiveness of waste management at the local level, but also a necessity to align these
efforts with the achievement of sustainable development goals (SDGSs).
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