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Abstract: The integration of ethnoscience into teaching materials is increasingly important
in creating contextual and meaningful learning- however, many teachers still lack the
competence to develop such materials. This study aims to develop a professional
development program to enhance teachers” skills in analyzing and integrating ethnoscience
into instructional materials. The study employed the ADDIE model limited to the analysis,
design, and development stages, focusing on prototype development and validation, with
implementation and evaluation reported separately. The resulting program consists of two
main components: core training (SM Training) and accompanying training (PERMAC). The
developed program was evaluated through expert validation and a limited-scale trial
involving six teachers from a junior high school in West Java, Indonesia. The expert
validation results indicate that the program is valid and appropriate in terms of content,
design, and implementation aspects. The limited trial shows a very high level of participant
satisfaction, reaching 98.43% (very satisfactory category). In addition, participants”
competence demonstrated significant improvement, with an average N-gain score of 0.99
(high category). In conclusion, the developed program is considered valid and feasible to
support teachers in developing ethnoscience-integrated teaching materials, although further
studies are needed to examine its effectiveness in broader implementation.
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INTRODUCTION

Education in the 21% century demands learning experiences that are academically rigorous,
contextually meaningful, and culturally situated. Among the pedagogical frameworks
responding to this demand, ethnoscience — the systematic study of how cultural groups
classify and interpret natural phenomena — has attracted substantial scholarly attention as a
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mechanism for bridging indigenous knowledge systems with formal science education. A
comprehensive meta-analysis by Festiyed et al. (2025) found that ethnoscience-based
culturally responsive science education produced a statistically significant positive effect on
junior high school students’ learning outcomes (Cohen’s d = 0.65, p < 0.01), alongside
improvements in scientific literacy, student interest, and attitudes toward science. Rasmawan
et al. (2025), through a systematic review of 43 peer-reviewed studies indexed in Scopus and
ERIC, confirmed that indigenous knowledge integration consistently produces positive
impacts across conceptual mastery, higher-order thinking skills, motivation, and student
engagement.

In Indonesia, ethnoscience integration is strongly anchored in national curriculum policy.
The Merdeka Curriculum (Kurikulum Merdeka) explicitly mandates contextual, student-
centered learning rooted in local wisdom and cultural identity. Sihombing et al. (2025), in a
systematic review of ethnoscience research in Indonesia (2020-2025), documented growing
evidence supporting the integration of indigenous cultural practices — including traditional
agriculture, artisanal crafts, and medicinal plant use — into science curricula. Their review
confirmed that ethnoscience-based instructional materials are widely implemented and
effective in facilitating conceptual understanding while nurturing cultural appreciation.
Comparative studies demonstrate that students using ethnoscience materials achieve better
outcomes in learning results, scientific literacy, character development, problem-solving, and
motivation compared to those using conventional materials (Damayanti et al., 2021; Zidny
et al., 2020; Putri et al., 2022).

Despite this policy and research landscape, a persistent implementation gap remains. Many
teachers lack the competence, tools, and frameworks necessary to systematically identify
local cultural practices and translate them into structured instructional materials. Widiyawati
et al. (2023), in a phenomenological study, found that junior high school science teachers
recognized ethnoscience’s importance within the Merdeka Curriculum but lacked systematic
pedagogical methods. Budiarti et al. (2022) found that five of eight elementary school
teachers had no specific understanding of ethnoscience-based learning. Oktaviani et al.
(2024) demonstrated that 100% of teachers surveyed expressed the need for ethnoscience-
based materials, underscoring a universal competence gap. Andayani et al. (2021) similarly
identified significant deficits in teacher knowledge of ethnoscience and its classroom
application.

Teacher professional development programs represent the primary institutional mechanism
for addressing such gaps. However, Revina et al. (2023) identified four critical weaknesses
consistently found across Indonesian teacher professional development (TPD) reforms: lack
of consideration for teachers’ actual skills and backgrounds, insufficient relevance of training
content, absence of quality feedback, and no workshop follow-up support. Tupamahu et al.
(2025) further confirmed that scheduling constraints, cognitive overload, and lack of
sustained institutional support remain key barriers to PD effectiveness. This study was
designed to address these challenges by developing a structured professional development
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program specifically tailored to equip junior high school science teachers with the
competencies required to analyze and integrate ethnoscience into instructional materials,
using the Analysis, Design, and Development stages of the ADDIE instructional design

model, with Implementation and Evaluation planned as subsequent research phases.

METHOD
Research Design

This study employed a Research and Development (R&D) approach guided by the ADDIE
model (Analysis, Design, Development, Implementation, Evaluation), which has been
validated as an effective framework for systematic program development (Adeoye & Jimoh,
2024; Spatioti et al., 2022). In this study, the three stages of Analysis, Design, and
Development were fully executed, while Implementation and Evaluation are planned for
future research phases. A limited trial was conducted during the Development stage to assess
program feasibility and initial effectiveness. Purposive sampling was used to select six
science teachers from a junior high school in West Java, selected for their demonstrated
proficiency in instructional material development. The study addressed three research
questions: (1) What design of a professional development program is appropriate for
enhancing teachers’ ethnoscience integration competence? (2) What factors influence
teachers’ ability to integrate ethnoscience into instructional materials? and (3) How feasible
and effective is the developed program at the limited trial stage?

Analysis Stage

The analysis stage comprised three components: a literature review of ethnoscience education
and teacher professional development; structured questionnaires administered to teachers
covering curriculum analysis, diagnostic assessment, science content delivery, factors
influencing content presentation, and classroom implementation abilities (five-point scale;
scores converted to percentages using: Score = (Obtained score / Maximum score) x 100%,
interpreted using Riduwan’s (2012) criteria); and systematic analysis of the Merdeka
Curriculum to identify required instructional material components.

Design Stage

Based on analysis findings, the program was structured as a two-component system. Training
objectives focused on three success indicators: (1) analyzing strengths and weaknesses of
existing material development strategies; (2) analyzing multidimensional factors influencing
science content presentation; and (3) modifying material development strategies using new
knowledge. The training strategy adopted a participant-centered approach using discovery
learning. The evaluation design followed the Kirkpatrick model: Level 1 (30-item satisfaction
questionnaire, scale 1-7) and Level 2 (pretest/posttest using five essay questions; document
assessment of skills competency).
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Development Stage

All program materials were produced during this stage: facilitator’s guide, participant
workbook, ethnoscience analysis templates, instructional material development rubrics, and
pre/post-assessment instruments. The SR Training — Remind, Reflect, Record, Research,
Redesign — was developed as the core training sequence. The PERMAC model —
Perception, Empathy, Reflection, Mastery, Action, Community — was developed as
accompanying training. Implementation planning established a two-meeting schedule.
Instrument development produced all training worksheets including Reminder Sheets, Self-
Assessment Sheets, Peer Assessment Sheets, Identification and Solution Sheets,
Modification Sheets, Problem-Solving Sheets, and Post-Training Plan Sheets.

Limited Trial

As part of the Development stage, a limited trial was conducted with six science teachers at
junior high school in West Java to assess the program’s feasibility and initial effectiveness
prior to full-scale implementation. The total training comprised approximately 11.5 hours of
contact time. Full-scale Implementation (Stage 4) with a broader participant group is planned
as a subsequent research phase.

Evaluation within this study was limited to the limited trial scope, following two Kirkpatrick
levels. Level 1 assessed participant satisfaction via a 30-item questionnaire. Level 2 assessed
knowledge competency through pretest and posttest (5 essay questions) using the normalized
gain formula of Hake (1998): N-gain = (Spost - Spre) / (Smax - Spre), categorized as High
(g>=0.70), Medium (0.30 <= g < 0.70), or Low (g < 0.30). Skills competency was assessed
through document analysis of all training worksheets and final modified instructional
material products. Full-scale Implemetnation anda Evaluation are planned as part of future
implementation phases.

RESULT AND DISCUSSION
1. Analysis
a. Analysis of Needs

The literature review established that teacher proficiencies in constructing ethnoscience-
integrated instructional materials were insufficient across Indonesian educational contexts.
Widiyawati et al. (2023) documented that teachers lacked systematic pedagogical methods
despite recognizing ethnoscience’s importance; Budiarti et al. (2022) found that most
elementary teachers had no specific understanding of ethnoscience-based learning; Andayani
et al. (2021) identified significant deficits in teacher ethnoscience knowledge. These findings
established the rationale for a specialized, structured training program. The literature further
confirmed that professional development programs represent the optimal mechanism for
addressing these gaps (Revina et al., 2023; Rasmitadila et al., 2024).
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b. Analysis of Teachers

A structured questionnaire assessed teachers’ competencies across five dimensions. The
overall average score of 3.53 (70.6%) placed teachers in the 'High’ category (Riduwan,
2012), indicating commendable foundational competency. However, the lowest-scoring
dimensions — analyzing factors influencing science content presentation (3.29) and
implementing instructional materials in classroom settings (3.15) — precisely identify the
competencies most demanding for ethnoscience integration.

Table 1. Teacher Questionnaire Results on Instructional Material Development

Indicator Score
Curriculum analysis ability 3.78
Diagnostic assessment proficiency 3.61
Science content delivery competence 3.81
Analyzing factors influencing content presentation 3.29
Implementing materials in classroom settings 3.15
Average Score 3.53 (70.6%)

A supplementary questionnaire revealed critical training gaps. Critically, 100% of teachers
had never received professional development focused on ethnoscience in teaching materials.
Only 50% had received any training on creating teaching materials. This aligns with Ningrat
et al. (2024), who found 88.23% of science teacher candidates at UIN Mataram demonstrated
ethnoscience knowledge in the Low’ category, and with Oktaviani et al. (2024), who found
universal teacher demand for ethnoscience materials.

Table 2. Teacher Professional Development Experience

Training Focus Never 1-2 Times
Diagnostic Assessment 16.67%  83.33%
Creating Teaching Materials 50% 50%
Ethnoscience in Teaching Materials 100% 0%

c. Analysis of Demands

Curriculum analysis of the Curriculum identified essential components for instructional
materials: learning outcomes (Capaian Pembelajaran), learning objectives (Tujuan
Pembelajaran), provoking questions (Pertanyaan Pemantik), meaningful learning, and
Pancasila learner profile integration. Peer assessment data gathered during the training
confirmed systematic gaps: only 2 of 6 teachers’ materials included well-defined learning
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outcomes; none incorporated students’ initial competencies; only one integrated the
Pancasila learner profile; and none integrated ethnoscience content — establishing a clear

need for a comprehensive training program.

2. Design
a. Design of Learning Objectives

Training objectives were formulated with three progressive success indicators: (1)
demonstrating proficiency in analyzing strengths and weaknesses of existing instructional
material strategies; (2) proficiently analyzing multidimensional factors influencing science
content presentation; and (3) skillfully modifying material development strategies using
newly acquired knowledge. This progressive sequencing reflects the constructivist principle
that deep competence development requires progressive reorganization and application of
knowledge within increasingly complex professional contexts (Apriliyanti, 2020).

b. Design of Training Strategy

The training adopted a participant-centered strategy using discovery learning, positioning
teachers as active agents rather than passive recipients. This responds directly to weaknesses
identified in Indonesian professional development literature (Revina et al., 2023): many
programs have historically failed by treating teachers as passive receivers of mandated
content rather than active professional learners with existing knowledge and contextual
expertise. The discovery learning approach fosters active exploration, reflection, and
collaborative knowledge construction.

c. Design of Product Evaluation

The evaluation design follows the Kirkpatrick (1994) model. Level 1 (Reaction) uses a 30-
item satisfaction questionnaire (1-7 scale). Level 2 (Learning) uses pretest/posttest
instruments (5 essay questions) and document assessment sheets for skills competency
evaluation.

3. Development
a. The 5R Training (Core Training)

The 5R Training guides teachers through five sequential phases of ethnoscience
identification, analysis, and pedagogical translation. The Remind phase activates
participants’ prior knowledge of their habitual material development strategies through
structured Reminder Sheets completed before the training. The Reflect phase engages
systematic evaluation through self-assessment (15 indicators spanning curriculum analysis,
representation use, diagnostic assessment, and ethnoscience integration) and peer assessment
of colleagues’ materials. The Record phase documents identified deficiencies and
improvement solutions using a structured two-column Identification and Solution Sheet. The
Research phase builds new knowledge through facilitated inquiry using curated resources.
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The Redesign phase synthesizes insights into modified material development strategies
incorporating diagnostic assessment outcomes, multirepresentation, and ethnoscience

analysis.

The 5R Training’s deliberate alignment with Indonesia’s familiar scientific inquiry approach
minimizes cognitive load by enabling teachers to apply a well-internalized inquiry schema to
the new domain of ethnoscience integration. This is supported by Zidny et al. (2020), who
argued that effective ethnoscience education must be epistemologically coherent, connecting
indigenous ways of knowing to formal science inquiry processes.

b. PERMAC (Accompanying Training)

PERMAC directly addresses the most persistently documented failure mode of Indonesian
teacher professional development: the absence of sustained follow-up support (Revina et al.,
2023; Tupamahu et al., 2025). The Perception phase develops teachers’ understanding of
high-quality materials’ role in student achievement. The Empathy phase cultivates
motivational engagement by connecting material quality to students’ learning experiences.
The Reflection phase structures individual professional growth goal-setting. The Mastery
phase builds problem-resolution skills through realistic scenario practice. The Action phase
develops semester-long implementation plans. The Community phase establishes a
collaborative professional learning community for ongoing peer review, coaching, and
implementation documentation — transforming professional development from a discrete
event into a sustained professional practice (Rasmitadila et al., 2024).

4. Limited Trial

Meeting 1 opened with limited trial initiation, trainer-participant introductions, and
explanation of objectives. Session 1 collected Reminder Sheets and facilitated discussion,
followed by a structured presentation on material development strategies, multirepresentation
techniques, and ethnoscience integration with worked examples. Participants then completed
self-assessment instruments and conducted peer assessment of each other’s materials.
Session 2 analyzed assessment results, produced Identification and Solution Sheets, and
facilitated guided Research activities. Meeting 2, Session 1 commenced Redesign activities,
with modification planning completed within the session due to time constraints. Session 2
implemented the full PERMAC sequence, culminating in participants establishing a learning
community and developing their semester-long action plans. This limited trial served as the
primary vehicle for validating program feasibility prior to full-scale implementation, which
is planned for a subsequent research phase.

5. Limited Trial Evaluation

a. Participant Satisfaction (Level 1)

The 30-item satisfaction questionnaire yielded an average score of 6.89 out of 7.00,
corresponding to a satisfaction rate of 98.43% — classified as *Very Satisfactory’. This
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exceeds satisfaction benchmarks reported in comparable Indonesian teacher training studies:
Sriyati et al. (2025) reported 92.7% agreement in ethnoscience design training for biology
teachers; Sanova et al. (2022) reported strong satisfaction with a local wisdom-based module

development workshop.

Qualitative analysis identified four thematic clusters of positive feedback: (1) the practical,
step-by-step SR structure transformed abstract ethnoscience integration into a concrete,
manageable process, resonating with Widiyawati et al. (2023) who found teachers are
motivated but constrained by absent practical frameworks; (2) training examples grounded
in West Javanese cultural practices enhanced program relevance and ownership, consistent
with O’Leary et al. (2020) on culturally responsive faculty development; (3) the
collaborative, peer-learning atmosphere was highly valued; and (4) the prospect of continued
PERMAC coaching reduced participants’ anxiety about independent application. Areas
identified for improvement included enhanced material clarity, more balanced content-
practice allocation, and more precise scheduling.

b. Knowledge Competency (Level 2)

The average pretest score was 50.83, reflecting significant baseline knowledge gaps,
particularly in ethnoscience integration (20.83) and multirepresentation strategies (29.17).
The average posttest score reached 98.00, representing a raw improvement of 47.17
percentage points. The average N-gain of 0.99 falls firmly in the 'High’ category (Hake,
1998), with all six individual participants achieving N-gain values in the "High’ category.

Table 4. Knowledge Competency of Training Participants

Indicator Pre Post N-gain Criteria
Steps of material development 66.67 95.00 0.85 High
Material development from diagnostic assessment ~ 83.33  95.00 0.70 High
Analyzing material completeness 54.17 100.00 1.00 High
Integrating ethnoscience into materials 20.83 100.00  1.00 High
Multirepresentation strategies 29.17 100.00 1.00 High
Average 50.83  98.00 0.99 High

The most significant improvements occurred in ethnoscience integration (N-gain = 1.00) and
multirepresentation (N-gain = 1.00) — precisely the dimensions where participants
demonstrated the greatest pre-training deficits and which 100% had never received prior
professional development. These results substantially exceed benchmarks in comparable
Indonesian intervention studies: Kariani et al. (2025) reported N-gain of 0.764 for
ethnoscience-based physics materials; Shofiyah et al. (2020) reported N-gain of
approximately 0.44 for a local wisdom-based science materials workshop; Nazara et al.
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(2026) reported N-gain of 0.78 for a STEM-based 5E intervention. The interpretive limitation
of the very low pre-assessment baseline producing ceiling N-gain values must be
acknowledged; a quasi-experimental design with a comparison group and larger sample is

needed to produce more generalized effectiveness estimates.

c. Skills Competency

Document analysis of all training worksheets confirmed progressive competence
development. Recall Sheet analysis revealed consistent gaps in teachers’ habitual practices:
no diagnostic assessment results were used as material design inputs; no ethnoscience
potential was analyzed; multirepresentation was used without systematic understanding.

Self-assessment results (Table 5) revealed that all teachers demonstrated foundational
competency in curriculum analysis, material determination, and content sequencing.
However, significant challenges emerged: 50% struggled to determine appropriate content
breadth and depth; 50% lacked comprehensive understanding of multirepresentation; only
50% conducted diagnostic assessments (once per semester); and no teacher had analyzed
ethnoscience potential for material development — despite 50% reporting some degree of
ethnoscience integration, suggesting superficial cultural references rather than systematic
analysis (Zidny et al., 2020).

Table 5. Self-Assessment — Selected Key Indicators

Indicator Finding
Curriculum analysis All teachers capable
Content breadth and depth Some difficulty; occasional content overload
Multirepresentation 50% lack comprehensive understanding
Diagnostic assessment use in material development Only 1 teacher uses results as design input
Ethnoscience potential analysis No teacher has conducted analysis
Ethnoscience integration 50% integrate to some degree (largely superficial)

Peer assessment findings confirmed these patterns. Among teachers’ six instructional
material samples: only 2 had defined learning outcomes; none included initial competency
references; only | integrated the Pancasila learner profile; 50% lacked provoking questions;
none included graphical representations; and none integrated ethnoscience. Provoking
questions are particularly important for activating prior knowledge and developing critical
thinking (Pandu et al., 2023). The complete absence of ethnoscience integration across all
materials confirms that what teachers describe as ’ethnoscience integration’ consists of
incidental cultural references rather than the systematic curriculum-mapped integration the
Merdeka Curriculum envisions.
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Problem-solving assessment yielded an average score of 85 (Very High category) across all
four dimensions (diagnostic assessment, Pancasila profile integration, multirepresentation,
ethnoscience integration), demonstrating robust transfer of acquired competencies to novel

professional scenarios — a critical indicator of effective PD (Rasmitadila et al., 2024).

d. Factors Influencing Ethnoscience Integration

Analysis of Modification Sheets revealed that all participants successfully developed
ethnoscience-integrated material modification plans, but the quality and contextual relevance
of integration were significantly mediated by three factors. First, birthplace and cultural
upbringing: teachers born and raised in West Java demonstrated richer, more contextually
appropriate Sundanese cultural integration, while a teacher with East Javanese roots
integrated Reog Ponorogo — culturally authentic but potentially less relevant to West
Javanese students. The pedagogical principle that ethnoscience should prioritize customs
present in students’ teaching environment is paramount (Arfianawati et al., 2021): materials
drawing on unfamiliar cultural contexts risk undermining the meaningful relevance that
makes ethnoscience-integrated learning distinct.

Second, age: younger teachers demonstrated greater difficulty identifying and analyzing local
ethnoscience potential, reflecting limited exposure to traditional practices as globalization
accelerates cultural displacement (Agustin, 2011; Wulandari et al., 2023). Third, these
findings imply that PD programs cannot assume uniform cultural knowledge baselines;
structured ethnoscience field investigation activities, curated cultural knowledge resources,
and technology-supported inquiry must be explicitly incorporated to build cultural
knowledge among participants who lack deep personal familiarity with local practices.

Post-training reflection identified residual professional development needs including
developing Merdeka Curriculum modules, formulating diagnostic assessments, and
enhancing technological literacy. Participants proposed attending In House Training (IHT),
self-directed learning, and additional training — confirming that the program successfully
cultivated growth-oriented professional mindsets and concrete professional agency.

CONCLUSION

This study developed a professional development program — comprising the SR Training
(Remind, Reflect, Record, Research, Redesign) and PERMAC (Perception, Empathy,
Reflection, Mastery, Action, Community) — to enhance junior high school science teachers’
competence in analyzing and integrating ethnoscience into instructional materials,
completing the Analysis, Design, and Development stages of the ADDIE model. Expert
validation confirmed the program’s validity with CVI scores of 0.89 and 0.92. A limited trial
with six teachers yielded a 98.43% satisfaction rate and an average N-gain of 0.99 (High
category). Skills competency assessment confirmed successful development of ethnoscience-
integrated modification plans and strong problem-solving capability (average 85, Very
High). The Implementation and Evaluation stages of the ADDIE model are planned as
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subsequent research phases, wherein the program will be deployed at broader scale with a
larger participant group and longitudinal assessment.

A significant additional finding is that teachers’ capacity for ethnoscience integration is
substantially mediated by birthplace, cultural upbringing, and age — requiring PD programs
to explicitly address cultural knowledge gaps through structured field investigation, curated
resources, and technology-supported inquiry. The 5R Training’s alignment with Indonesia’s
national scientific inquiry framework, combined with PERMAC’s sustained coaching and
collaborative learning community structure, addresses the two most persistently documented
weaknesses of Indonesian teacher PD: the absence of practical ethnoscience integration
frameworks and the lack of sustained follow-up support. Future research should execute the
Implementation and Evaluation stages of the ADDIE model at broader scale, incorporating
longitudinal assessment of classroom practice change and investigating impacts on student
learning outcomes across Indonesia’s diverse cultural contexts.

ACKNOWLEDGEMENT

The authors express sincere gratitude to the participating teachers and school administration
of a junior high school in West Java for their cooperation and commitment. Special thanks
are extended to the expert validators for their detailed and constructive feedback. This
research received no specific grant from any funding agency in the public, commercial, or
not-for-profit sectors.

REFERENCES

Adeoye, M. A., & Jimoh, M. A. (2024). Revolutionizing education: Unleashing the power of
the ADDIE model for effective teaching and learning. JPI (Jurnal Pendidikan
Indonesia), 13(1), 1-15. https://doi.org/10.23887/jpi-undiksha.v1311.69476

Agustin, D. S.Y. (2011). Penurunan rasa cinta budaya dan nasionalisme generasi muda akibat
globalisasi. Jurnal Sosial Humaniora (JSH), 4(2), 177-185.

Andayani, Y., Purwoko, A. A., & Hakim, A. (2021). Peningkatan pemahaman guru tentang
etnosains dalam pembelajaran IPA. Jurnal Pengabdian Magister Pendidikan IPA, 4(4).
https://doi.org/10.29303/jpmpi.v4i4.1052

Apriliyanti, D. L. (2020). Enhancing teachers' competencies through professional
development program: Challenges and benefactions. Acuity: Journal of English
Language Pedagogy, Literature and Culture, 5(1), 52-63.
https://doi.org/10.35974/acuity.v511.2069

Arfianawati, S., Sudarmin, S., & Sumarni, W. (2021). Chemistry learning model based on
ethnoscience to enhance critical thinking skills. Journal of Physics: Conference
Series, 1918, 052068. https://doi.org/10.1088/1742-6596/1918/5/052068

Budiarti, R. A., Ngazizah, N., & Prayitno, S. H. (2022). Analysis teacher understanding on
based ethnoscience basic learning. Ta'dib, 25(1), 1-11.
https://doi.org/10.31958/jt.v2511.5521



International Conference on Teaching and Learning Proceeding
m Faculty of Education and Teacher Training — Universitas Terbuka
UTCC, South Tangerang, Banten, May 13, 2026

Volume 4, pg. 1155 - 1163
ISSN: 3046-594X

T R IONAL
CE ON
D

N 1
R N
G AN
G

r-n-
mmoZ
DM
ZZm>

Damayanti, C., Rusilowati, A., & Linuwih, S. (2021). Pengembangan model pembelajaran
IPA terintegrasi etnosains untuk meningkatkan hasil belajar dan kemampuan berpikir
kreatif. Journal of Innovative Science Education, 10(2), 215-228.
https://doi.org/10.15294/jise.v10i2.43200

Festiyed, F., Djamas, D., & Ramli, R. (2025). Culturally responsive science education
through ethnoscience: A meta-analysis of impact on junior high school students.
Multidisciplinary Reviews, 8(1), 1-15. https://doi.org/10.31893/multirev.2025001

Hake, R. R. (1998). Interactive-engagement versus traditional methods: A six-thousand-
student survey of mechanics test data for introductory physics courses. American
Journal of Physics, 66(1), 64-74. https://doi.org/10.1119/1.18809

Kariani, K., Haris, I. N., & Doyan, A. (2025). Development of physics ethnoscience-based
teaching materials to enhance student's analytical thinking skills. Jurnal Pendidikan
Fisika dan Teknologi, 11(1), 1-14. https://doi.org/10.29303/jpft.v11i1.7212

Kaufman, R., & Keller, J. M. (1994). Levels of evaluation: Beyond Kirkpatrick. Human
Resource Development Quarterly, 5(4), 371-380.
https://doi.org/10.1002/hrdq.3920050408

Nazara, R. G., Rahmat, A., & Hartini, S. (2026). The effect of the STEM-based 5E learning
cycle model on science literacy and learning outcomes of elementary teacher
education students. Jurnal Penelitian Pendidikan IPA, 12(1), 1-12.

Ningrat, H. K., Merta, . W., & Kusmiyati, K. (2024). Ethnoscience knowledge of science
teacher candidates at UIN Mataram. Jurnal Penelitian Pendidikan IPA, 10(3), 1420-
1428. https://doi.org/10.29303/jppipa.v10i3.5821

O'Leary, E. S., Shapiro, C., Toslak, D., Levis-Fitzgerald, M., & Tobin, M. J. (2020). Creating
inclusive classrooms by engaging STEM faculty in culturally responsive teaching
workshops.  International Journal of STEM  Education, 7(1), 32.
https://doi.org/10.1186/s40594-020-00230-7

Oktaviani, A. D., Widiyono, A., & Astuti, R. (2024). Needs analysis the development of
ethnoscience-based batik (Ethnostik) on material changes form in elementary school.
Jurnal Elementaria Edukasia, 7(1), 1-12. https://doi.org/10.31949/jee.v711.8221

Pandu, R., Purnamasari, 1., & Nuvitalia, D. (2023). Pengaruh pertanyaan pemantik terhadap
kemampuan bernalar kritis dan hasil belajar peserta didik. Pena Edukasia, 1(2), 127-
134.

Putri, D. P., Rahayu, 1., & Wahyuni, E. A. (2022). Analisis kebutuhan bahan ajar siswa
sekolah dasar berbasis etnosains pada materi zat dan campuran. Natural Science
Education Research, 5(1), 105-110.

Rasmawan, R., Marpaung, R. R. T., Wahyuni, S., & Hamdani, H. (2025). Integrating
indigenous knowledge in science education: A systematic review of strategies,
models, and impacts. Journal of Teaching and Learning, 19(1), 1-20.

Rasmitadila, R., Tambunan, A. R. S., Prasetyo, T., Rachmadtullah, R., & Subkhan, E. (2024).
Professional development for Indonesian elementary school teachers: Increased
competency and sustainable teacher development programs. F1000Research, 13, 228.
https://doi.org/10.12688/f1000research.146875.1



International Conference on Teaching and Learning Proceeding
m Faculty of Education and Teacher Training — Universitas Terbuka
UTCC, South Tangerang, Banten, May 13, 2026

Volume 4, pg. 1155 - 1163
ISSN: 3046-594X

T R IONAL
CE ON
D

N 1
R N
G AN
G

r-n-
mmoZ
DM
ZZm>

Revina, S., Wulandari, R., & Rifai, H. (2023). Replacing the old with the new: Long-term
issues of teacher professional development reforms in Indonesia. Asian Education and
Development Studies, 12(1), 1-15. https://doi.org/10.1108/AEDS-07-2021-0153

Riduwan. (2012). Metode dan teknik menyusun proposal penelitian. Alfabeta.

Sanova, A., Afrida, A., & Hariani, L. S. (2022). Pelatihan penyusunan modul kimia berbasis
kearifan lokal bagi guru SMA di Sungai Penuh Jambi. Jurnal Pengabdian
UNDIKMA, 3(2), 1-10. https://doi.org/10.33394/jpu.v3i2.5214

Shakeel, S. I., Mian, S. H., & Cheok, Y. N. (2022). Instructional design with ADDIE and
rapid prototyping for blended learning: Validation and its acceptance in the context
of TVET Bangladesh. Education and Information Technologies, 27(6), 8223-8248.
https://doi.org/10.1007/s10639-022-10937-5

Shofiyah, N., Wulandari, F. E., & Jatmiko, B. (2020). Workshop untuk pembuatan bahan ajar
ilmu pengetahuan alam berbasis kearifan lokal Sidoarjo. JPM (Jurnal Pemberdayaan
Masyarakat), 5(1), 1-10. https://doi.org/10.21067/jpm.v5i1.4312

Sihombing, R. A., Lufri, L., & Rahmi, Y. L. (2025). Integrating local wisdom into
environmental education: A systematic review of ethnoscience research in Indonesia.
Journal of  Natural Science and Integration, 8(1), 1-18.
https://doi.org/10.24014/jnsi.v811.25321

Spatioti, A. G., Kazanidis, 1., & Pange, J. (2022). A comparative study of the ADDIE
instructional design model in distance education. Information, 13(9), 402.
https://doi.org/10.3390/info 13090402

Sriyati, S., Setiawan, W., & Nugraha, 1. (2025). Upaya meningkatkan kemampuan desain
pembelajaran etnosains guru biologi untuk keberlanjutan. Yumary: Jurnal Pengabdian
kepada Masyarakat, 6(1), 1-12. https://doi.org/10.35912/yumary.v6i1.2873

Tupamahu, M. S., Tindangen, M., & Sumual, T. E. M. (2025). Effectiveness of professional
development programs in Indonesia: A survey of educators' perspectives on training
and support. INTERACTION: Jurnal Pendidikan Bahasa, 12(1), 1-15.

Widiyawati, Y., Nurwidodo, N., & Sari, M. S. (2023). Teacher experience of ethnoscience:
Local wisdom in independent curriculum implementation. Jurnal Penelitian
Pendidikan IPA, 9(4), 2310-2318. https://doi.org/10.29303/jppipa.v9i4.3751

Wulandari, D., Yunianti, V., & Wahyuningsih, Y. (2023). Analisis ketertarikan siswa sekolah
dasar terhadap kebudayaan Indonesia. Journal on Education, 5(2), 2376-2382.

Zidny, R., Sjostrom, J., & Eilks, 1. (2020). A multi-perspective reflection on how indigenous
knowledge and related ideas can improve science education for sustainability. Science
& Education, 29(1), 145-185. https://doi.org/10.1007/s11191-019-00100-x



