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Abstract
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Revised: 16 July 2025 approaches, is increasingly attracting attention in the academic
Accepted: 23 July 2025 community as a culture-based solution to various global challenges. This

study aims to analyze publication trends and research topics in
ethnoscience over the past decade (2014-2024) using a bibliometric
approach. A total of 84 articles indexed in Scopus were analyzed to
evaluate trends in the number of publications, geographical distribution,
as well as hot topics based on keyword co-occurrence analysis. The results
showed a significant increase in the number of publications and citations,
with the largest spike in the 2019-2024 period. Indonesia became the
country with the largest contribution (more than 50% of publications),
followed by Brazil and the United States, which focused on exploring local
traditions and interdisciplinary approaches, respectively. The topic
analysis identified two main themes: critical thinking and problem-solving
as the most recent focus and scientific literacy and context-based learning
as the most cited themes. These findings suggest that ethnoscience is
increasingly relevant in global research, especially in supporting culture-
based education, sustainability and local innovation to face global
challenges. This study recommends strengthening international
collaborations and further exploration of the integration of ethnoscience
with technology and environmental sustainability.
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INTRODUCTION

The development of science and technology in education continues to
encourage the emergence of new approaches that can bridge global needs and local
wisdom (Fadillah et al., 2024). One approach that has gained widespread attention
in recent decades is ethnoscience, which integrates local or traditional knowledge
with modern science concepts in learning (Irfandi et al., 2023). Ethnoscience not
only serves to increase the relevance of science learning to everyday life but also
enriches students' learning experience by introducing local cultural values
(Suprapto et al., 2021). This approach is considered to make a significant
contribution to building 21st-century skills, such as critical thinking, science
literacy, creativity, and environmental awareness (Asrizal et al., 2023; Desnita et
al., 2022; Festiyed et al., 2019; Hikmawati et al., 2020; Nurhasnah et al., 2022). In
addition, ethnoscience-based learning has the potential to strengthen students'
cultural identity while preparing them to face global challenges with a deeper
understanding of the local context (Zidny et al., 2020).
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As an interdisciplinary approach, ethnoscience has become an increasingly
popular research subject in science education, especially in Indonesia. Various
studies have shown how local wisdom can be integrated into the science curriculum
to improve student engagement and understanding. Efendi and Muliadi (2023), for
example, elaborated on how Sasak culture, such as songket motifs and poteng jaje
tujak, are relevant to basic science competencies, such as biotechnology and plant
reproductive systems. Fahrudin et al. (2023) showed that ethnoscience-based
learning models, such as inquiry, contribute to the development of students' critical
thinking skills and science literacy.

The bibliometric approach has become an important tool in understanding
the development and trends of ethnoscience research globally. Supriyadi et al.
(2023) showed that ethnoscience research has experienced significant growth since
2000, with Indonesia being one of the main contributors to publications in this field.
Meanwhile, Sunarti et al. (2024) found that research on ethnoscience in physics
learning mostly focused on developing innovative learning models but less on
exploring global aspects, such as the application of modern technology in
ethnoscience.

Although the literature shows that ethnoscience has a positive impact on
science education, some research gaps still need to be addressed. Fahrudin et al.
(2023) limited their focus to the implementation of ethnoscience at the primary and
secondary school levels, thus not providing a broader picture of the global trends
and contributions of this discipline in the context of higher education. Rahmawan
and Rahayu (2023) highlighted the lack of ethnoscience-based science literacy
modules, particularly in chemistry learning, although such modules are considered
relevant for improving students' science literacy. In addition, the studies of
Supriyadi et al. (2023) and Sunarti et al. (2024) show that ethnoscience research is
dominated by specific geographical areas, such as Indonesia, so it does not yet
reflect broader global developments. This gap suggests the need for more
comprehensive research, both in geographical and thematic coverage, to identify
current publication trends and emerging themes in ethnoscience research. A more
in-depth bibliometric approach could provide new insights into emerging topics and
potential future research directions.

This research aims to answer two main questions in ethnoscience studies
using a bibliometric approach, namely: (1) What are the publication trends of
ethnoscience research over the past decade, and (2) What are the hot topics that are
the focus of ethnoscience research today? By utilizing analytical tools such as
VOSviewer and Biblioshiny, this research will map the development of
ethnoscience research, identify key themes, and reveal the relationships between
emerging research topics. Through detailed analysis, this research is expected to
make a significant contribution to understanding the dynamics of ethnoscience
research while providing a more targeted roadmap for future research development.
Thus, the results of this study will not only enrich the literature in the field of
ethnoscience but also provide practical guidance for educators and researchers who
want to integrate local wisdom into science education more effectively.

METHODS
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This study uses a bibliometric approach, which is a quantitative analysis of
scientific literature that aims to evaluate publication patterns, author relationships,
and key topics in a field of research. This approach provides tools to analyze
historical trends, understand the distribution of research, and predict the focus of
future studies. In addition, this approach can be visualized in the scientific literature
in the form of a network that illustrates relationships between authors, institutions,
or key terms, which is useful for understanding the research map comprehensively
(Donthu et al., 2021; McAllister et al., 2022).

Data Source

The Scopus database was chosen as the main data source in this study
because it covers a wide range of high-quality scientific literature. Scopus includes
various types of documents, such as journal articles, conference proceedings, and
systematic reviews. In addition, Scopus's advantage lies in its ability to provide data
that supports citation analysis and bibliometric relationships. Data from Scopus is
also compatible with analysis software such as VOSViewer, which enables efficient
and accurate network visualization (Festiyed et al., 2024).

Search Strategy

The search strategy focused on the keyword "Ethnoscience", which was
applied to the title, abstract, and keywords of the documents (TITLE-ABS-KEY).
The search was limited to documents published between 2014 and November 2024
to reflect research developments in the last decade. The initial search process
yielded 182 documents, covering a wide range of publication types. Further
screening was then conducted based on inclusion and exclusion criteria. The
inclusion criteria included documents that were scientific articles without language
restrictions, relevant to the research topic, and related to science education or
ethnoscience. The exclusion criteria included documents that were reviews,
editorials, or other types of non-research documents. After the screening process,
84 articles were selected for analysis.

Data Processing and Analysis

Data obtained from Scopus were exported in comma-separated values
(CSV) format for further analysis. An initial descriptive analysis was conducted
using Microsoft Excel, which included the distribution of publications by year,
author's country of origin, institution, and subject area. This descriptive analysis
aimed to provide an overview of the development of ethnoscience research
publications in the last decade. For visualization and analysis of bibliometric
relationships, data were imported into VOSViewer software. This software was
used to map the network of relationships between terms that frequently co-occur in
document titles and abstracts. Term co-occurrence analysis was conducted to
identify key terms that were frequently used together, thus illustrating the main
themes in ethnoscience research. The terms were grouped into clusters using the
clustering algorithm in VOSViewer, resulting in an easy-to-understand
visualization.

Validation and Interpretation

The network visualization results from VOSViewer were interpreted to
answer two main research questions, namely trends in ethnoscience research
publications over the past decade and hot topics that are the focus of ethnoscience
research today. Interpretation was done by identifying dominant trends, emerging
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keywords, and the relationship between emerging terms. An evaluation of country
contributions to the development of ethnoscience research also complements the
results of this analysis.

RESULTS & DISCUSSION
Trend Analysis of Article Publication on Ethnoscience
Trends in the Number of Publications and Citations

The publication trend of articles on ethnoscience over the last decade
shows a significant increase both in terms of the number of documents published
and the citations generated. Based on Figure 1, the number of publications on
ethnoscience started from a very small number in 2014, with only 1 document
without citations. The same thing happened in 2015 with 2 documents, also without
citations. This data shows that in the early period, ethnoscience was not yet a major
concern of the global scientific community.
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Figure 1. Trends in Ethnoscience Research Publications and Citations

An increase began to be seen in 2016, when there were 5 documents
with 2 citations, marking the beginning of scientific recognition of this local
wisdom-based research. In 2017, the number of publications increased to 6
documents with 8 citations, while 2018 saw a slight decrease in the number of
documents (3 documents) but an increase in the number of citations (9 citations).
Significant progress occurred from 2019 to 2024 when the number of publications
increased consistently. In 2019, 7 documents with 21 citations were recorded, while
in 2020, the number rose to 9 documents with 31 citations. This trend strengthened
further in 2021, with 12 documents generating 69 citations, reflecting the growing
impact of research in this area on other scientific literature.

Publication peaks were seen in 2023 and 2024, recording 14 and 15
documents, respectively, with the number of citations jumping sharply to 158 and
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223. The spike in citations during this period confirms that ethnoscience articles are
gaining widespread attention and are considered relevant in the context of
interdisciplinary research. This trend also suggests that the topic of ethnoscience
has made its way into the global research mainstream, along with the increasing
attention to the preservation of local wisdom as a source of innovative solutions to
global problems, such as cultural context-based education, environmental
sustainability, and public health.

Geographical Distribution of Publications

Analysis of the geographical distribution of ethnoscience publications
shows the dominance of developing countries (Figure 2), especially Indonesia,
which recorded 43 documents or more than 50% of the total publications. This
dominance reflects the richness of Indonesian culture and local traditions that form
the basis of ethnoscience research. Research from Indonesia tends to focus on the
integration of local wisdom in education, environmental conservation, and the
exploration of culture as a source of innovation.

Apart from Indonesia, significant contributions also came from Brazil
and the United States, with 8 documents each. Brazil is most likely to utilize the
local traditions of indigenous Amazonian communities, which are rich in traditional
knowledge related to the environment and health. On the other hand, the United
States showed interest in the application of ethnoscience in the context of education
and technological research, reflecting the cross-disciplinary approach typical of
developed countries. Other countries, such as Malaysia and the Russian Federation,
contributed 5 documents each, while Taiwan recorded 4 documents. The presence
of these countries indicates that ethnoscience research is not only limited to tropical
regions or countries with high cultural diversity but also attracts attention from
countries that focus on technology integration and local wisdom-based education.
Other publication distributions include European countries such as Germany (3
documents) and France (2 documents), as well as African countries such as Nigeria
(2 documents) and Mozambique (1 document). This wide distribution reflects the
potential of ethnoscience to become a globally relevant research topic.
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Figure 2. Geographic Distribution of Ethnoscience Research Publications
Research Focus by Subject Area
Based on Figure 3, the analysis of subject areas shows the dominance
of Social Sciences with 63 documents, making it the main discipline in ethnoscience
research. This dominance is not surprising, as ethnoscience is fundamentally rooted
in the interaction between culture, traditional knowledge, and society. Research in
this field often explores how local wisdom can influence education, social life, and
community development.
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Figure 3. Ethnoscience Research Publication Subject Area
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Arts and Humanities came in second with 11 documents
demonstrating the important role of cultural traditions and the arts in conserving
local knowledge. It was followed by Agricultural and Biological Sciences (10
documents), which highlighted the relevance of ethnoscience in natural resource
management and sustainability. The field of Psychology also recorded a similar
number (10 documents), indicating that ethnoscience research is beginning to
explore its impact on individual mindsets, learning motivation, and educational
methods. It is in line with the trend of integrating ethnoscience in formal and
informal education systems. Contributions from technical fields, such as
Environmental Science (7 documents), Medicine (6 documents), and Computer
Science (5 documents), reflect the great potential of ethnoscience in creating
innovative solutions to global challenges. In the context of technology, research in
Computer Science and Engineering (4 documents) demonstrates efforts to integrate
modern technology with local wisdom to create culturally relevant products and
services.

Analysis of Current Ethnoscience Research Hot Topics

The bibliometric analysis conducted on keywords in the scientific
literature on ethnoscience provides a clear picture of the development of emerging
topics in this field. By using VOSviewer software for co-occurrence analysis and
overlay visualization, this study was able to identify the keywords that appear most
in ethnoscience-related publications, as well as illustrate how the development of
this topic changes over time. In this analysis, the most frequently occurring
keywords provide clues as to the up-and-coming themes in ethnoscience research.
The results of this analysis show that there are two main categories of topics that
can be identified based on two variables: average publication year and number of
citations.

Topics by Year of Publication

Based on the overlay visualization measuring average years of
publication (Figure 4), the two main topics that stand out are "critical thinking" and
"problem-solving". These topics are yellow in the visualization, indicating that they
are relatively new themes in ethnoscience research. It suggests that the focus of
research in recent years has been increasingly oriented toward developing critical
thinking and problem-solving skills in the context of culture-based science learning.

Critical thinking skills are increasingly becoming a major concern in
the integration of ethnoscience in education, especially since this approach invites
students to analyze, evaluate, and understand various natural phenomena related to
local wisdom. In ethnoscience research, the development of these skills is done by
connecting scientific knowledge with local cultural values so that students not only
acquire theoretical knowledge. However, it can also be applied in the context of
their daily lives. This culture-based approach can trigger students to think more
critically about their environment, as well as help them understand the relationship
between traditional knowledge and scientific knowledge. In addition, problem-
solving is also one of the rapidly growing topics in this field. The focus on problem-
solving skills reflects an effort to teach students how to apply scientific concepts to
solve problems relevant to their lives. In the context of ethnoscience, this approach
involves not only scientific theories but also applying solutions based on local
traditions or knowledge to address existing problems, such as environmental or
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health issues. For example, the use of traditional medicinal plants to address health
issues or tradition-based farming techniques to increase agricultural yields
demonstrate the relevance of local knowledge in solving global challenges.
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Figure 4. Visualization of Ethnoscience Research Overlay Based on Average
Year of Publication
Topics by Number of Citations

Visualization analysis based on the number of citations revealed two
main topics that received greater attention in publications and citations (Figure 5),
namely "scientific literacy" and "context-based learning". These topics, highlighted
in red in the visualization, indicate that they are themes that receive much attention
from researchers and the academic community, so they are cited more frequently in
the scientific literature.

Scientific literacy is a particularly relevant topic in ethnoscience
research as it focuses on developing scientific understanding that not only includes
basic science concepts but also how scientific knowledge can be applied in social
and cultural contexts. Ethnoscience-based science literacy emphasizes the
importance of linking scientific knowledge to local cultural experiences, such as in
studies on the use of local wisdom in natural resource management or in solving
environmental problems. This science literacy provides students with a better
understanding of the scientific world and encourages them to be more critical in
analyzing problems encountered in everyday life.

On the other hand, context-based learning is also a topic of much
interest in ethnoscience research. This learning approach emphasizes the
importance of linking subject matter to students' real-life experiences, which often
involve local cultural and environmental knowledge. In the context of ethnoscience,
context-based learning helps students to see the relevance of science in their lives
by linking scientific theories to issues in society. For example, learning about
traditional environmentally friendly farming systems can help students understand
the concepts of biology, ecology, and sustainability in a more concrete and
applicable context.
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Figure 5. Visualization of Ethnoscience Research Overlay Based on Average
Citations
Discussion

The results show that ethnoscience has experienced significant growth
in terms of number of publications, citations, and disciplinary coverage. The surge
in citations in recent years shows that research in this field is increasingly relevant
in the global scientific community. Indonesia's dominance in publications also
confirms that developing countries play an important role in developing this
concept. However, it is important to note that ethnoscience research still has room
for further exploration, especially in an interdisciplinary context. With increasing
attention to sustainability, future research could focus on the integration of
ethnoscience with green technologies, local context-based education, as well as
public health innovations (Suprapto et al., 2021; Yuliarti et al., 2023). Increased
international collaboration is also needed to expand the geographical scope of this
research and identify similarities and differences in ethnoscience approaches across
cultures. Thus, ethnoscience will become not only a valuable research subject but
also a practical tool for creating relevant, sustainable, and inclusive solutions.

The results also show that ethnoscience research is now focusing on
developing critical thinking and problem-solving skills through culture-based
approaches. Topics such as critical thinking and problem-solving are becoming
increasingly important as they relate to the need to prepare students for real-world
challenges with relevant and applicable skills (Fadillah & Sahyar, 2023; Husin et
al., 2024). The focus on scientific literacy and context-based learning suggests that
ethnoscience research is increasingly moving towards integrating science with
social and cultural contexts, providing a deeper understanding of how scientific
knowledge can be used to solve problems that exist in everyday life (Bahtiar et al.,
2022; Lestari et al., 2024; Mayasari & Usmeldi, 2023; Mulyono et al., 2024). Future
research in ethnoscience could further explore how these skills can be effectively
taught through culturally-based approaches that take into account local wisdom. In
addition, research can also further develop an understanding of how science can be
understood and applied in various local contexts, both in developing and developed
countries. Thus, ethnoscience not only enriches insights into science but also opens
up opportunities to create innovative local solutions yet have a global impact.
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CONCLUSION

Ethnoscience research over the past decade has shown a significant upward
trend in the number of publications and citations, with a sharp spike in 2019-2024,
signaling the growing relevance of the field in the global scientific community. The
dominance of contributions from developing countries, particularly Indonesia,
reflects the richness of local cultures that are the main source of this research. In
contrast, other countries such as Brazil, the United States, and Malaysia also play a
role in cross-disciplinary exploration. Analysis of hot topics identified a focus on
developing critical thinking and problem-solving skills, as well as a strong focus on
scientific literacy and context-based learning, indicating the orientation of
ethnoscience research towards integrating science with cultural values to address
global challenges. With great potential to support sustainability, health innovation,
and locally-based education, ethnoscience is projected to continue to grow as a
global solution based on local wisdom.

CONFLICT OF INTEREST
Concerning the research, authorship, and publication of this paper, the
author(s) reported no potential conflicts of interest.

REFERENCES

Asrizal, A., N, A., Festiyed, F., Ashel, H., & Amnah, R. (2023). STEM-integrated
physics digital teaching material to develop conceptual understanding and new
literacy of students. Eurasia Journal of Mathematics, Science and Technology
Education, 19(7), em2289. https://doi.org/10.29333/ejmste/13275

Bahtiar, B., Ibrahim, 1., & Maimun, M. (2022). Analysis of Students’ Scientific
Literacy Skill in terms of Gender Using Science Teaching Materials Discovery
Model Assisted by PhET Simulation. Jurnal Pendidikan IPA Indonesia, 11(3),
371-386. https://doi.org/10.15294/jpii.v11i3.37279

Desnita, D., Festiyed, F., Novitra, F., Ardiva, A., & Yussavel Navis, M. (2022). The
Effectiveness of CTL-based Physics E-module on the Improvement of the
Creative and Critical Thinking Skills of Senior High School Students. TEM
Journal, 802—-810. https://doi.org/10.18421/TEM112-38

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to
conduct a bibliometric analysis: An overview and guidelines. Journal of
Business Research, 133, 285-296.
https://doi.org/10.1016/].jbusres.2021.04.070

Efendi, M. H., & Muliadi, A. (2023). Ethnoscience-Based Science Learning in Sasak
Ethnic Culture: Literature Review. Jurnal Penelitian Pendidikan IPA, 9(5),
22-33. https://doi.org/10.29303/jppipa.v9i5.3769

Fadillah, M. A., Hirahmah, A., Puspita, S., Jannati, R. P., & Usmeldi, U. (2024).
Pengaruh STEM terhadap Hasil Belajar Siswa dan Perbedaan Gender di
Sekolah Menengah Atas: Sebuah Meta-analisis. Jurnal Pendidikan
Matematika Dan Sains, 12(2), 122-131.
https://doi.org/http://dx.doi.org/10.21831/jpms.v12i2.71840

Fadillah, M. A., & Sahyar, S. (2023). Development of Higher Order Thinking Skills
(HOTS) Test Instruments on Parabolic and Circular Motion Materials in High

- 198 -



Fadillah, M., Usmeldi, U., Lufti, L., Mawardi, M., & Festiyed, F. / Jurnal Ilmiah Wahana Pendidikan
11(8.4), 189-200

Schools.  Berkala  Ilmiah  Pendidikan  Fisika, 11(3), 329-338.
https://doi.org/http://dx.doi.org/10.20527/bipf.v11i3.16697

Fahrudin, D., Saputro, S., & Sarwanto. (2023). Ethnoscience In Science Learning
Research Trend: A Systematic Literature Review From 2013-2022. Jurnal
Penelitian Pendidikan IPA, 9(8), 458-467.
https://doi.org/10.29303/jppipa.v9i8.3813

Festiyed, Djamas, D., & Ramli, R. (2019). Learning model based on discovery
learning equipped with interactive multimedia teaching materials assisted by
games to improve critical thinking skills of high school students. Journal of
Physics: Conference Series, 1185, 012054. https://doi.org/10.1088/1742-
6596/1185/1/012054

Festiyed, F., Tanjung, Y. L., & Fadillah, M. A. (2024). ChatGPT in Science Education:
A Visualization Analysis of Trends and Future Directions. JOIV :
International ~ Journal  on  Informatics Visualization, 8(3-2).
https://doi.org/https://dx.doi.org/10.62527/j01v.8.3-2.2987

Hikmawati, H., Suastra, I. W., & Pujani, N. M. (2020). Ethnoscience-Based Science
Learning Model to Develop Critical Thinking Ability and Local Cultural
Concern for Junior High School Students in Lombok. Jurnal Penelitian
Pendidikan IPA, 7(1), 60—66. https://doi.org/10.29303/jppipa.v7il.530

Husin, M., Usmeldi, |, Masdi, H., Simatupang, W., Fadhilah, |, & Hendriyani, Y.
(2024). Validation of the project-based problem learning (PBPL) model book
in higher education. Multidiscip. Sci. J, 7, 2025222.
https://doi.org/10.31893/multiscience.2025222

Irfandi, 1., Sudarma, T. F., Festiyed, F., Yohandri, Y., Diliarosta, S., Surahman, D., &
Siregar, A. M. (2023). E-learning and Physics Teaching Materials Based on
Malay Ethnoscience on the East Coast. Jurnal Pendidikan IPA Indonesia,
12(3), 366-376. https://doi.org/10.15294/jpii.v12i3.45442

Lestari, D. P., Paidi, P., & Suwarjo, S. (2024). Effect of the inquiry-based nature of
science argumentation instructional model in scientific literacy skills. Journal
of  Education and  Learning  (Edulearn), 18(3), 734-744.
https://doi.org/10.11591/edulearn.v18i3.21024

Mayasari, A., & Usmeldi. (2023). Factors Affecting Junior High School Students’
Scientific Literacy: An Empirical Study. Jurnal Penelitian Pendidikan IPA,
9(10), 8341-8350. https://doi.org/10.29303/jppipa.v9i10.5377

McAllister, J. T., Lennertz, L., & Atencio Mojica, Z. (2022). Mapping A Discipline:
A Guide to Using VOSviewer for Bibliometric and Visual Analysis. Science
& Technology Libraries, 41(3), 319-348.
https://doi.org/10.1080/0194262X.2021.1991547

Mulyono, Y., Sapuadi, S., Yuliarti, Y., & Sohnui, S. (2024). A framework for building
scientific literacy through an inquiry learning model using an ethnoscience
approach. International Journal of ADVANCED AND APPLIED SCIENCES,
11(8), 158-168. https://doi.org/10.21833/ijaas.2024.08.017

Nurhasnah, N., Lufri, L., & Asrizal, A. (2022). Effect Size Analysis of the
Implications Ethnoscience Approach to the Improvement of 21st Century
Skills in Science Learning. Jurnal IPA & Pembelajaran IPA, 6(3), 287-299.
https://doi.org/10.24815/jipi.v6i3.26116

-199 -



Fadillah, M., Usmeldi, U., Lufti, L., Mawardi, M., & Festiyed, F. / Jurnal Ilmiah Wahana Pendidikan
11(8.4), 189-200

Rahmawan, S., & Rahayu, D. S. (2023). Bibliometric Methods: Analysis of the
Development Potential of Ethnoscience-based Science Literacy Modules in
Chemistry Learning. Indonesian Journal of Science and Education, 7(2), 45—
56. https://doi.org/10.31002/ijose.v7i2.1104

Sunarti, T., Suprapto, N., Satriawan, M., & Hidaayatullaah, H. N. (2024). Research
Trends on Ethnoscience in Physics Learning (EPL): A Bibliometric Network
Analysis.  Studies in Learning and Teaching, 5(1), 268-281.
https://doi.org/https://doi.org/10.46627/silet

Suprapto, N., Prahani, B. K., & Cheng, T. H. (2021). Indonesian Curriculum Reform
in Policy and Local Wisdom: Perspectives from Science Education. Jurnal
Pendidikan 1IPA Indonesia, 10(1), 69-80.
https://doi.org/10.15294/jpii.v10i1.28438

Supriyadi, E., Turmudi, T., Dahlan, J. A., Juandi, D., Istikomah, E., Febriandi, R., &
Sholikhakh, R. A. (2023). Global trend of ethnoscience research: A
bibliometric analysis using scopus database. Journal of Engineering Science
and Technology, 18(3), 1-8.

Yuliarti, Y., Suwandi, S., Andayani, A., & Sumarwati, S. (2023). Learning Model
Inquiry-Based Local Wisdom Dilemmas Stories and Their Effects on Critical
Thinking and Scientific Writing Abilities. International Journal of Learning,
Teaching and Educational Research, 22(5), 538-557.
https://doi.org/10.26803/ijlter.22.5.27

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

-200 -



