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1. INTRODUCTION

Ethnoscience-Based Learning (EBL) has emerged as an increasingly important research area at the
intersection of science education, culturally responsive pedagogy, and Education for Sustainable Development
(ESD). The growing body of research reflects a broader shift in science education from decontextualized
transmission of scientific concepts toward learning approaches that recognize learners’ cultural backgrounds,
indigenous knowledge, and local wisdom as meaningful resources for constructing scientific understanding [1].
By connecting scientific concepts with students’ cultural and environmental contexts, EBL has demonstrated
potential to enhance scientific literacy, critical thinking, creativity, environmental awareness, and cultural
literacy [1], [3], [4]. This development is particularly relevant to contemporary educational priorities, in which
science education is expected not only to develop disciplinary knowledge but also to foster competencies that
enable learners to respond critically and responsibly to complex social, cultural, and environmental challenges.

The conceptual development of EBL has also expanded beyond the preservation and transmission of
indigenous knowledge. Recent studies have increasingly integrated ethnoscience principles with innovative
pedagogical approaches, including Project-Based Learning (PjBL), inquiry-based learning, and STEM-based
learning [1]. Such integration indicates that ethnoscience can function not merely as cultural content but also as a
pedagogical framework for contextualizing scientific inquiry and developing twenty-first-century competencies.
In this regard, EBL has increasingly been positioned as a potential contributor to Education for Sustainable
Development because it can connect scientific knowledge with local environmental practices, cultural values,
community-based knowledge, and sustainability challenges [5], [6]. Thus, the growing interest in EBL reflects a
broader transformation in science education toward learning models that are culturally grounded,
environmentally responsive, and oriented toward sustainable development.

The effectiveness of EBL has also received empirical support from quantitative synthesis. Meta-analytic
evidence indicates that EBL can produce significant positive effects on students’ learning outcomes and
scientific literacy compared with conventional instructional approaches [7]-[9]. These findings strengthen the
argument that the incorporation of ethnoscientific knowledge into science learning can improve both cognitive
outcomes and students’ ability to interpret scientific phenomena within meaningful real-world contexts.
However, the rapid expansion of EBL research has simultaneously generated a highly heterogeneous body of
literature. Studies have been conducted across different educational levels, geographical contexts, scientific
disciplines, cultural settings, and methodological traditions, resulting in a fragmented research landscape [1],
[10]. Consequently, although the effectiveness of EBL has increasingly been demonstrated, the broader structure
and intellectual development of the research field remain insufficiently understood.

A particularly important issue concerns the lack of systematic knowledge regarding how EBL research
has developed over time, who the major contributors are, how international and institutional collaborations have
evolved, which themes have become dominant, and how EBL has been connected to the SDGs. Existing studies
tend to concentrate on particular outcomes, such as scientific literacy, learning achievement, environmental
awareness, or local wisdom-based conservation, rather than examining the development of EBL as a global
research field [2], [10]. This creates a substantial knowledge gap because the growth of publications alone does
not necessarily indicate the maturity, direction, or internationalization of a research domain. Understanding
publication trajectories, influential authors and institutions, geographical distributions, collaboration structures,
and thematic evolution is essential for determining where the field has been concentrated and where important
research opportunities remain.

This gap is particularly significant in the context of ESD and the SDGs. Although several studies have
associated ethnoscience with environmental awareness, sustainability, local ecological knowledge, and culturally
responsive education [5], [6], the extent to which EBL research explicitly contributes to the SDGs has not yet
been systematically mapped. The relationship between EBL and sustainable development therefore requires
further investigation, particularly to determine which SDG dimensions have received substantial scholarly
attention and which remain underrepresented. A comprehensive mapping of this relationship could reveal
whether EBL research is primarily concentrated on SDG 4 (Quality Education), or whether its contributions also
extend to environmental sustainability, responsible consumption, climate action, biodiversity, cultural
sustainability, and other interconnected SDG targets.

A Systematic Literature Review (SLR) provides an appropriate methodological framework for
addressing these limitations because it enables researchers to systematically identify, evaluate, and synthesize
existing evidence while maintaining transparency and reproducibility. The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines provide a structured framework for
reporting the identification, screening, eligibility assessment, and inclusion of relevant studies [11]. However, a
conventional SLR alone may not adequately capture the intellectual and structural characteristics of a rapidly
expanding research field. Integrating SLR with bibliometric analysis can therefore provide a more
comprehensive perspective by combining evidence synthesis with quantitative mapping of scholarly production,
collaboration, and thematic development [11]-[13].
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Despite the increasing number of studies on EBL, a clear methodological and knowledge gap remains.
Previous reviews have primarily examined EBL in relation to scientific literacy, primary education, local
wisdom, or conservation [2], [10]. While these studies provide valuable conceptual and empirical insights, they
do not comprehensively explain the global research architecture of EBL. More specifically, there remains limited
evidence integrating publication trends, author and institutional productivity, country-level contributions, citation
patterns, scientific collaboration networks, keyword co-occurrence, thematic clusters, thematic evolution, and
explicit connections between EBL and the SDGs within a single systematic research framework. Moreover, the
absence of an integrated analysis makes it difficult to identify emerging research fronts, underrepresented
geographical contexts, methodological limitations, and future research priorities.

Therefore, the principal research gap addressed by this study is the absence of a comprehensive,
evidence-based mapping that simultaneously examines the intellectual structure, collaboration patterns, thematic
evolution, and sustainability orientation of EBL research. Addressing this gap is important because the rapid
growth of EBL research requires a field-level synthesis capable of moving beyond isolated findings toward a
more integrated understanding of how ethnoscience-based approaches are evolving and contributing to
contemporary science education and sustainable development.

The novelty of this study lies in its integration of PRISMA 2020-guided systematic literature review
and bibliometric analysis to provide a multidimensional mapping of Scopus-indexed research on EBL. Unlike
previous reviews that have primarily focused on specific educational outcomes or contexts [2], [10], this study
simultaneously investigates (1) publication growth and research trends; (2) the productivity and influence of
authors, institutions, and countries; (3) international and institutional collaboration networks; (4) dominant and
emerging research themes; (5) thematic evolution across different periods; and (6) the relationship between EBL
research and the Sustainable Development Goals. This integrated approach enables the study to identify not only
what has been investigated but also how the field has evolved, where research concentrations and disparities
exist, and which directions remain insufficiently explored.

Accordingly, this study aims to conduct a systematic review and bibliometric analysis of Scopus-
indexed publications on Ethnoscience-Based Learning. Specifically, the study seeks to: (1) map the temporal
development and publication trends of EBL research; (2) identify the most productive and influential authors,
institutions, countries, and sources; (3) analyze scientific collaboration and knowledge networks; (4) identify
dominant, emerging, and underexplored research themes; (5) examine the thematic evolution of EBL research
over time; and (6) investigate the extent to which EBL research contributes to the achievement of the SDGs. By
addressing these objectives, the study is expected to provide a comprehensive evidence base for understanding
the current intellectual landscape of EBL, identifying critical research gaps, and establishing a future research
agenda for culturally responsive, scientifically rigorous, and sustainability-oriented science education [1], [3],
[8].

Ultimately, this study positions EBL not simply as an instructional strategy for integrating local wisdom
into science education, but as an evolving research domain with potential implications for scientific literacy,
cultural sustainability, environmental responsibility, educational equity, and the broader SDG agenda. The
resulting synthesis is expected to benefit researchers, educators, policymakers, and educational institutions by
providing evidence-based directions for developing future EBL research and strengthening its contribution to
quality, inclusive, culturally responsive, and sustainable education.

2. RESEARCH METHOD

Research on ethnoscience based learning (EBL) has shown a substantial increase in recent years,
reflecting the growing interest in culturally responsive education and Education for Sustainable Development
(ESD) [1]. Numerous studies have demonstrated that EBL enhances students' scientific literacy, critical thinking
skills, creativity, environmental awareness, and cultural literacy by integrating indigenous knowledge and local
wisdom into science learning [2]-[4]. Furthermore, the implementation of EBL has evolved through its
integration with innovative instructional approaches, including project based learning (PjBL), inquiry based
learning, and STEM based learning [1]. Consequently, EBL is no longer viewed merely as a means of preserving
cultural heritage but has emerged as a strategic approach for fostering twenty first century competencies while
supporting the achievement of the Sustainable Development Goals (SDGs) [5], [6]. Meta analytic evidence
further confirms that EBL has a significant positive effect on students’ learning outcomes and scientific literacy
compared with conventional instructional approaches [7]-[9]. Nevertheless, existing studies remain fragmented
across diverse educational contexts, educational levels, and methodological approaches, limiting a
comprehensive understanding of the field, particularly regarding publication trends, scientific collaboration,
thematic evolution, and its contribution to achieving the SDGs [1], [10].

A systematic literature review (SLR) provides a rigorous approach for synthesizing scientific evidence,
identifying research trends, evaluating methodological characteristics, and uncovering research gaps that remain
insufficiently explored. By adopting the Preferred Reporting Items for Systematic Reviews and Meta Analyses
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(PRISMA 2020) guidelines [11] in combination with bibliometric analysis, an SLR offers a more transparent,
objective, and comprehensive synthesis than conventional literature reviews [11]-[13]. Although previous studies
have reviewed EBL from the perspectives of scientific literacy, primary education, and local wisdom based
conservation [2], [10], no study has comprehensively integrated bibliometric analysis with a systematic review to
map publication trends, the productivity of authors, institutions, and countries, scientific collaboration networks,
thematic evolution, and the implications of EBL for achieving the Sustainable Development Goals (SDGs).
Therefore, this study conducts a systematic literature review of scopus indexed publications on EBL to examine
research developments, identify research gaps and future research agendas, and explore the contribution of EBL
to promoting quality, inclusive, and sustainable education [1], [3], [8].

Searching Articles in the Scopus Database
(19 July 2026)

!

Article search in the Scopus

database using article title, Aticles excluded based on subject area:
Search  fmmip abstract, and keywords: Physms and Astron.or.ny. (47), Social
ethnoscience based learning Sciences (46), Multidisciplinary (12),
(n=111) Computer Science (9), Psychology (8),
Decision Sciences (5), Business,
‘ __________ Management and Accounting (5),
Medicine (4), Earth and Planetary Sciences
Screening =y Articles after screening (4). and others.
(n=406)
‘ ——————— — — - Articles excluded based on document type:
Eligible document: Article (44) and
Eligible - Eligible articles after screening Excluded document: Review (2)

(n=44)
Articles excluded based on publication
——————— - access status:
Open Access (39), Gold (36), Green (7),
Included |mupp{ Articles included in the review Hybrid Gold (2), Bronze (1)

(n=139)

Figure 1. Systematic Literature Review Information flow using PRISMA

The literature search was conducted using the Scopus database on 19 July 2026 by applying the
keyword “ethnoscience based learning” to the article title, abstract, and keywords. During the identification
stage, 111 articles relevant to the research topic were retrieved. Subsequently, at the screening stage, articles
were filtered based on their subject area, and those outside the scope of this study were excluded, including
Physics and Astronomy (47 articles), Social Sciences (46), Multidisciplinary (12), Computer Science (9),
Psychology (8), Decision Sciences (5), Business, Management and Accounting (5), Medicine (4), Earth and
Planetary Sciences (4), as well as other subject areas. After this screening process, 46 articles remained for
further evaluation.

The eligibility stage involved screening the articles according to their document type. At this stage, only
publications classified as research articles were retained, while two review articles were excluded, resulting in 44
eligible articles. The remaining studies were subsequently assessed based on their publication access status.
Among these, 39 Open Access articles met the inclusion criteria, comprising 36 Gold Open Access, 7 Green
Open Access, 2 Hybrid Gold Open Access, and 1 Bronze Open Access article. Following the completion of all
selection procedures, 39 articles satisfied the inclusion criteria and were included in the systematic literature
review (SLR). The complete process of identification, screening, eligibility assessment, and study inclusion is
illustrated in the PRISMA flow diagram, as presented in figure 1.

3.  RESULTS AND DISCUSSION
3.1 Publication Trends by Year

Based on the documents by year analysis, publications on ethnoscience based learning (EBL) exhibited
an overall upward trend during the 2019—-2026 period, despite several fluctuations across individual years. At the
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beginning of the observation period, only two publications were recorded in 2019, while no publications were
identified in 2020. The number of publications began to increase in 2021 and 2022, with three articles published
in each year, indicating the growing academic interest in EBL. A more substantial increase was observed in
2023, with nine publications, although the number temporarily declined to four publications in 2024. The
publication trend then rose sharply in 2025, reaching 12 publications, the highest annual output during the study
period. In 2026, six publications were identified. This lower number is likely attributable to the incomplete
indexing process, as the data were collected in the middle of the year, meaning that not all recently published
articles had yet been indexed in the scopus database.

Overall, these publication trends indicate that ethnoscience based learning has gained increasing
scholarly attention as a research topic in education, particularly in relation to the integration of indigenous
knowledge, the enhancement of scientific literacy, and its contribution to achieving the Sustainable Development
Goals (SDGs). The annual distribution of publications is presented in figure 2.

Documents by year

14
12

10

Documents

2019 2020 2021 2022 2023 2024 2025 2026

Year

Figure 2. Annual Publication Trends on Ethnoscience Based Learning (2019-2026)

3.2 Research Distribution by Country

The distribution of publications on ethnoscience based learning (EBL) by country indicates that
Indonesia is the leading contributor, with 38 publications, substantially outperforming all other countries.
Indonesia's dominance reflects the strong commitment of its academic community to advancing EBL, supported
by the country’s rich cultural diversity, indigenous knowledge, and ethnic heritage, which serve as essential
resources for integrating local wisdom into science education. These findings highlight Indonesia's strategic role
in advancing EBL research at the international level. Outside Indonesia, Taiwan ranks second with five
publications, indicating considerable scholarly interest in incorporating indigenous knowledge into science
education. Germany, Malaysia, and South Africa each contributed two publications, while Brunei Darussalam,
New Zealand, Nigeria, the Philippines, and Poland each produced one publication. Although the publication
output of these countries remains relatively limited, the distribution demonstrates that research on EBL has
begun to expand across different regions, including Asia, Europe, Africa, and Oceania.

Overall, the distribution of publications reveals that research on ethnoscience based learning remains
highly concentrated in Indonesia, whereas contributions from other countries are still relatively limited. This
finding suggests considerable opportunities for strengthening international research collaboration to broaden
perspectives on the integration of indigenous knowledge into education. Enhanced international collaboration is
expected to facilitate the wider implementation of EBL across diverse cultural and educational contexts while
reinforcing its contribution to improving educational quality, preserving local wisdom, and supporting the
achievement of the Sustainable Development Goals (SDGs). The distribution of publications by country or
territory is presented in figure 3.
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Documents by country or territory

Compare the document counts for up to 15 countries/territories.
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Figure 3. Top 10 Documents by Country or Territory

3.3 Research Trends Based on Keyword Co-occurrence

The keyword co-occurrence analysis reveals that ethnoscience is strongly associated with several
prominent research themes, including science education, local wisdom, critical thinking, project based learning,
critical thinking skills, context based learning, sustainability, conceptual understanding, virtual technology,
virtual simulation, edutainment, and culture. These relationships indicate that research on EBL extends beyond
the integration of indigenous knowledge into science education. Instead, it increasingly focuses on enhancing
students’ critical thinking skills, conceptual understanding, the development of innovative instructional models,
and the integration of digital technologies into teaching and learning practices.

Furthermore, the keyword network reveals several interconnected research clusters. The cluster
centered on science education and local wisdom highlights that the integration of indigenous knowledge remains
a primary focus in the development of EBL. Meanwhile, the emergence of keywords such as project based
learning, critical thinking skills, and context based learning reflects a growing research emphasis on promoting
twenty first century competencies through contextualized and student centered instructional approaches. In
addition, the close association with the keyword culture underscores that cultural values continue to serve as the
fundamental basis for implementing EBL.

Overall, the keyword co-occurrence analysis demonstrates that research on EBL has evolved into a
multidisciplinary field that integrates cultural perspectives, science education, educational technology, and
higher order thinking skills. The interconnected keyword network further suggests that future research is
increasingly oriented toward the integration of indigenous knowledge, pedagogical innovation, and sustainable
education to support the achievement of the Sustainable Development Goals (SDGs), particularly SDG 4
(Quality Education), while simultaneously promoting cultural preservation and sustainable development. The
visualization of the keyword co-occurrence network is presented in figure 4.

project-based learning

critical thinking skills

@irtu lation
4sgmnd
critical ng edutalnment 3
- -
effectiveness@nd feasibility

ethn ence ) b e
N W culton
virtual ldology e
conceptUalinderstanding
quizizz  science gdic

curriculdin reform

loc m
pictuggibooks
conteX®based learning
: sustinability
% VOSviewer

Figure 4. Research Trends Based on Keyword Co-occurrence

In. Sci. Ed. J, Vol. 7, No. 4, July 2026: 805 — 821



In. Sci. Ed.J ISSN: 2716-3725 ) 811

Table 1. Keywords and total link strength

No. Keyword Total Link Strength
1.  Ethnoscience 124
2. Culture 35
3. learning model 35
4. Adolescent 30
5. Article 30
6.  Awareness 30
7.  controlled study 30
8. cultural anthropology 30
9.  Environment 30
10. Environmental awareness 30

and etc

Based on the data presented in table 1, the keyword ethnoscience has the highest total link strength
(124) in the bibliometric analysis, indicating that it serves as the central concept within the research network and
represents the core theme of EBL studies. The keywords culture and learning model each have a total link
strength of 35, reflecting the strong relationship between ethnoscience-based learning, the integration of local
culture, and the development of instructional models. Other keywords, including adolescent, article, awareness,
controlled study, cultural anthropology, environment, environmental awareness, ethno-socioscientific issues,
female, high school student, human, human experiment, humans, Javanese (people), Javanese culture, and
learning, each have a total link strength of 30, indicating relatively balanced connections within the research
network. Overall, these findings suggest that research on EBL has developed as a multidisciplinary field,
emphasizing the integration of local culture, innovative instructional models, science education, and
environmental awareness to support the achievement of the Sustainable Development Goals (SDGs).

3.4 Research Trends Based on International Collaboration Networks

The co-authorship network analysis by country, generated using VOSviewer, indicates that Indonesia
serves as the central hub of international collaboration in EBL research. This is evidenced by the largest node
size, which reflects Indonesia's leading contribution in terms of both publication output and international
research collaboration. As the principal collaboration hub, Indonesia connects the majority of the international
research network in this field.

The collaboration network further reveals that Indonesia has established research partnerships with
several countries, including Taiwan, Malaysia, Germany, the Philippines, Brunei Darussalam, Poland, and South
Africa. The strongest collaborative relationship is observed between Indonesia and Taiwan, as indicated by the
close proximity of the two nodes and the thicker connecting link compared with those of other countries.
Indonesia also functions as the primary connector linking countries that have not yet established substantial
direct collaboration with one another. In addition, Germany acts as a secondary collaboration hub, bridging the
research network between Indonesia and South Africa. Meanwhile, countries such as Malaysia, Brunei
Darussalam, the Philippines, Poland, and New Zealand exhibit relatively limited collaboration and are connected
primarily through Indonesia.

Overall, the collaboration network demonstrates that research on EBL remains concentrated around a
single international collaboration hub, namely Indonesia, while collaboration among other countries is still
relatively limited. These findings highlight significant opportunities to strengthen international collaboration
through joint research projects, academic exchange programs, and cross country collaborative publications.
Expanding international research networks is expected to enhance research quality, broaden perspectives on the
integration of indigenous knowledge into education, and promote the wider implementation of EBL as an
educational approach that supports the achievement of the Sustainable Development Goals (SDGs). The
visualization of the international collaboration network is presented in Figure 5.

#, vOSviewer

Figure 5. Visualization of Development Based on Inter Country Clusters
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3.5 Research Developments by Affiliation

The distribution of publications by author affiliation indicates that research on EBL is predominantly
conducted by higher education institutions in Indonesia. Universitas Negeri Semarang ranks first with seven
publications, followed by Universitas Negeri Surabaya with six publications and Universitas Negeri Padang with
five publications. University of Mataram contributed four publications, while Universitas Sebelas Maret,
Universitas Negeri Yogyakarta, and Universitas Jambi each produced three publications. In addition, Universitas
Mataram, Universitas Pendidikan Mandalika, and Universitit Bremen each contributed two publications.

These findings indicate that research on EBL has been widely developed across higher education
institutions, particularly in Indonesia, with the involvement of one international institution, Universitit Bremen
in Germany. The dominance of Indonesian universities reflects the close relationship between EBL and the
country's rich cultural diversity, indigenous knowledge, and ethnic heritage, which provide a strong foundation
for integrating local wisdom into science education. This context has encouraged many universities to develop
research that incorporates indigenous knowledge into science learning as an innovative educational approach.
Moreover, the diversity of institutional affiliations demonstrates that research on EBL has expanded across
various regions of Indonesia, thereby enriching both the perspectives and contextual applications of EBL.

Overall, the distribution of publications by institutional affiliation shows that research on EBL is still
dominated by Indonesian higher education institutions, while the contribution of international institutions
remains relatively limited. This finding highlights the need to strengthen research collaboration among
universities at both the national and international levels to enhance publication quality, expand academic
networks, and promote the broader implementation of EBL in supporting educational innovation and the
achievement of the Sustainable Development Goals (SDGs), particularly SDG 4 (Quality Education). The
distribution of publications by author affiliation is presented in Figure 6.

Documents by affiliation

Compare the document counts for up to 15 affiliations.
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Figure 6. Visualization of Research Development Based on Affiliation

3.6 Research Trends by Journal Source

The distribution of publications by journal source indicates that research on EBL has been disseminated
through a wide range of national and international journals. Jurnal Pendidikan IPA Indonesia is the leading
publication source, contributing 10 articles, substantially exceeding all other journals. This dominance suggests
that the journal serves as one of the primary outlets for research on EBL, particularly within the field of science
education. In addition to having the highest publication output, the journal has maintained a relatively consistent
publication trend since 2019, with a noticeable increase in 2023 and reaching its highest annual output of three
articles in 2025, before declining slightly to two articles in 2026. Following Jurnal Pendidikan IPA Indonesia,
the Journal of Turkish Science Education and TEM Journal each published three articles. Meanwhile, the
International Journal of Learning, Teaching and Educational Research and Lumat each contributed two articles.
Beyond these leading journals, several other journals including Africa Education Review and the Amplitudo
Journal of Science and Technology Innovation each published one article, indicating that research on
Ethnoscience-Based Learning has been disseminated across journals representing diverse academic disciplines
and educational contexts.

Overall, the distribution of publications by journal source demonstrates that research on EBL remains
concentrated in a limited number of journals specializing in science education, educational innovation, and
educational research. The prominence of Jurnal Pendidikan IPA Indonesia highlights its important role as a
primary platform for disseminating research findings in this field. At the same time, the presence of publications
in several international journals indicates that EBL is gaining increasing recognition within the global academic
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community. This trend provides opportunities to expand the dissemination of future research through high
impact international journals, thereby enhancing the visibility, scientific impact, and global contribution of EBL
to educational innovation and the achievement of the Sustainable Development Goals (SDGs). The distribution
of publications by journal source is presented in figure 7.

Documents per year by source

Compare the document counts for up to 10 sources. Compare sources and view CiteScore, SJR, and SNIP data
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Figure 7. Visualization of Research Development Based on Journal Sources

3.7 Research Trends by Author

The distribution of publications by author indicates that research on EBL has been advanced by several
scholars who have made substantial contributions to this field. Diliarosta, S. [17]-[21] and Verawati, N. N. S. P.
[23]-[26] are the most prolific authors, each contributing four publications. Their publication records
demonstrate significant scholarly contributions to the advancement of EBL, particularly in the integration of
indigenous knowledge into science education and the development of culturally responsive instructional
innovations.

Several other authors have also made notable contributions, including Ariyatun [17], [19], Asyhar [17],
[20], Festiyed [21], [22], Gummah [23], [25], Harjono [27], [25], Islamiyah [28], [29], Khoiri [30], [31], and
Lufri [21], [34], each of whom has published two articles. Although their publication outputs are lower than
those of the two leading authors, their contributions indicate that EBL research has evolved through the active
involvement of scholars from diverse institutions and research groups. This pattern suggests that the
advancement of the field is not dependent on a single researcher but is supported by collaborative efforts among
academics who share a common interest in integrating local wisdom, science education, and pedagogical
innovation.

The distribution of publications by author demonstrates that scholarly productivity in EBL research is
relatively balanced among several active researchers. The absence of a substantial disparity between the most
productive authors and other contributors indicates that this research field is still in a stage of continuous
development, with contributions distributed across a broad range of scholars. This condition presents
considerable opportunities to strengthen research collaboration, increase co authored publications, and further
advance both the theoretical and practical foundations of EBL in support of educational innovation and the
achievement of the Sustainable Development Goals (SDGs). The distribution of publications by author is
presented in figure 8.

Documents by author

Compare the document counts for up to 15 authors.
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Figure 8. Visualization of Research Development by Author
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3.8 Research Trends by Subject Area

The distribution of publications by subject area indicates that research on EBL is inherently
multidisciplinary, although it is predominantly concentrated within the Social Sciences. Among the publications
analyzed, social sciences accounted for the largest proportion, with 39 documents (52.0%), indicating that EBL
has primarily been investigated in the contexts of education, curriculum development, culturally responsive
pedagogy, and the integration of indigenous knowledge into educational practices. The prominence of this
subject area is consistent with the fundamental characteristics of EBL, which positions education as the primary
medium for transforming local wisdom into meaningful and contextual learning resources.

The second largest subject area was computer science, with 8 documents (10.7%), followed by
psychology, with 6 documents (8.0%). The contribution of computer science reflects the growing integration of
digital technologies, educational media, virtual simulations, and technology enhanced learning platforms into the
implementation of EBL. Meanwhile, the involvement of psychology suggests that current research extends
beyond cognitive outcomes to encompass learning motivation, attitudes, critical thinking skills, and students'
developmental processes within EBL settings. Furthermore, business, management and accounting and decision
sciences each contributed 4 documents (5.3%), while Arts and humanities accounted for 3 documents (4.0%). In
addition, medicine, nursing, and physics and astronomy each contributed 2 documents (2.7%), whereas
biochemistry, genetics and molecular biology was represented by 1 document (1.3%). The Other category
accounted for approximately 5.3% of the total publications, indicating that EBL has also begun to be explored
across a broader range of academic disciplin.

The subject area distribution demonstrates that research on EBL has expanded beyond the field of
education and is increasingly being adopted across diverse scientific disciplines. Although social sciences
remains the dominant research area, the growing contributions from computer science, psychology, decision
sciences, and medicine highlight the interdisciplinary nature of EBL and its relevance to multiple research
contexts. These findings suggest that EBL holds substantial potential for further development through
interdisciplinary collaboration, thereby fostering educational innovation, preserving indigenous knowledge, and
contributing to the achievement of the Sustainable Development Goals (SDGs), particularly SDG 4 (Quality
Education), SDG 9 (Industry, Innovation and Infrastructure), and SDG 11 (Sustainable Cities and Communities).
The distribution of publications by subject area is presented in figure 9.
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Figure 9. Visualization of Research Development by Subject Area

3.9 Trends in Ethnoscience-Based Learning Research

The bibliometric analysis revealed a substantial increase in publications on EBL during the 2019-2026
period, particularly from 2023, with publication output reaching its peak in 2025. This trend indicates that
Ethnoscience-Based Learning has gained increasing recognition as an innovative approach to science education.
The growing number of publications not only reflects the expanding scholarly interest in integrating indigenous
knowledge into educational practices [21], but also signifies a paradigm shift from traditional knowledge
transmission toward contextual, participatory, and student centered learning approaches [34]. From the
perspective of social constructivism, knowledge is constructed through interactions between individuals and their
social and cultural environments; therefore, learning experiences grounded in students' everyday realities foster
deeper conceptual understanding [35]. Consistent with this perspective [36], [37] argued that integrating
indigenous knowledge with modern science narrows the gap between scientific concepts and community cultural
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experiences, enabling students to connect scientific knowledge more effectively with real-world phenomena
encountered in their daily lives [9]. Consequently, the increasing research interest in Ethnoscience-Based
Learning suggests that this approach is increasingly recognized as a pedagogical alternative capable of
enhancing the social, cultural, and environmental relevance of science education [19], [38].

This development is also closely associated with the growing global emphasis on Education for
Sustainable Development (ESD) [39], which recognizes education as a key instrument for achieving sustainable
development. Numerous studies have demonstrated that EBL contributes significantly to improving scientific
literacy, critical thinking, creativity, problem solving skills, and environmental awareness by utilizing local
wisdom as an authentic learning resource [2], [37], [40], [41]. These findings are consistent with evidence from
educational meta-analyses showing that character-based educational approaches contribute positively to students'
learning outcomes and holistic competence development [56]. These relationships indicate that the focus of
research has evolved beyond merely documenting indigenous cultural knowledge toward developing
instructional models that integrate cultural values with twenty first century competencies. Fitria et al. [33] further
argued that the increasing integration of Indigenous Knowledge Systems into STEM education represents a
response to the growing demand for educational practices that are more inclusive, contextually relevant, and
sustainability oriented.

The increasing publication trend on EBL reflects not only the maturation of this research field but also
its growing contribution to achieving the Sustainable Development Goals (SDGs). Specifically, EBL supports
SDG 4 (Quality Education) by promoting inclusive and high quality learning, SDG 11 (Sustainable Cities and
Communities) through the preservation of local cultural heritage, and SDG 13 (Climate Action) by fostering
environmental awareness and ecological responsibility within educational practices. These findings underscore
the strategic role of EBL as a culturally responsive and sustainability oriented educational approach capable of
addressing contemporary educational challenges while supporting the global sustainable development agenda.

3.10 Indonesia’s Dominance in the Development of Ethnoscience Based Learning

The bibliometric analysis indicates that Indonesia is the leading contributor to publications and serves
as the central hub of international research collaboration in EBL. This dominance is reflected in the high
research productivity of several Indonesian universities, including Universitas Negeri Semarang, Universitas
Negeri Surabaya, Universitas Negeri Padang, and Universitas Mataram. These findings demonstrate Indonesia's
strong capacity to advance ethnoscience research, supported by its rich cultural diversity, linguistic heritage, and
indigenous knowledge systems, which provide valuable resources for contextualized science education. The
country's cultural richness offers an ideal setting for integrating local wisdom into science learning, enabling
students to develop a deeper understanding of scientific concepts through authentic learning experiences rooted
in their everyday lives [9]. Furthermore, the implementation of the Merdeka Curriculum, which emphasizes
contextual, student-centered, and culturally responsive learning, has further accelerated the development of EBL
research in Indonesia [15].

Although Indonesia has emerged as the primary center of research development, the bibliometric
findings reveal that international collaboration remains relatively limited and is largely concentrated around
Indonesian researchers and institutions [23], [31], [42], [43]. This pattern suggests considerable opportunities to
expand EBL research through cross national collaboration, particularly with countries that possess rich
indigenous knowledge systems and cultural heritage. Strengthening international partnerships would broaden
research perspectives, enhance publication quality, and facilitate the wider implementation of EBL across
diverse educational and cultural contexts. Therefore, Indonesia's leadership in this field reflects not only its high
scientific productivity but also its strategic potential to position EBL as an educational approach that contributes
to the achievement of SDG 4 (Quality Education), SDG 11 (Sustainable Cities and Communities), and SDG 17
(Partnerships for the Goals) [44], [46].

3.11 Evolution of Research Themes Based on Keyword Co-occurrence

The keyword co-occurrence analysis revealed that ethnoscience is the dominant keyword, with the
highest Total Link Strength (124), indicating its central role within the research network. The strong associations
between ethnoscience and related keywords including culture, learning model, environment, environmental
awareness, cultural anthropology, and learning suggest that research in this field has evolved beyond the
exploration of indigenous knowledge alone [9]. Instead, it increasingly emphasizes the development of
instructional models that integrate cultural values, environmental perspectives, and science education [20], [25].
These findings indicate that EBL has emerged as a contextual pedagogical approach that connects scientific
knowledge with community cultural practices, thereby making learning experiences more meaningful and
relevant to students’ everyday lives [34].

The evolution of research themes also reflects a shift from a primary focus on cultural preservation
toward educational approaches that foster twenty first century competencies [33] and promote sustainable
development [44]. The close relationship between ethnoscience and keywords such as environmental awareness
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and learning model indicates that recent studies increasingly emphasize learning approaches that not only
enhance students' understanding of scientific concepts but also cultivate ecological awareness, critical thinking,
and responsible decision making skills [33], [45], [46]. These findings are consistent with the principles of
Education for Sustainable Development (ESD), which recognizes education as a key mechanism for enabling
learners to understand the interconnections among social, cultural, economic, and environmental dimensions of
sustainable development (UNESCO, 2020). Consequently, EBL demonstrates considerable potential to
contribute to SDG 4 (Quality Education) by promoting inclusive, culturally responsive, and context-based
learning, as well as to SDG 13 (Climate Action) by strengthening environmental awareness through the
integration of indigenous knowledge and local wisdom [48].

3.12 Ethnoscience-Based Learning as a Multidisciplinary Educational Approach

The growing development of EBL is closely associated with the increasing global emphasis on
Education for Sustainable Development (ESD), which recognizes education as a fundamental instrument for
achieving sustainable development. Numerous studies have demonstrated that EBL makes significant
contributions to improving scientific literacy, critical thinking, creativity, problem solving skills, and
environmental awareness through the integration of indigenous knowledge and local wisdom as authentic
learning resources [2], [20]. These findings are further supported by the keyword co-occurrence analysis
conducted in the present study, which revealed strong associations between ethnoscience and keywords such as
culture, learning model, science education, critical thinking, and sustainability. These relationships indicate that
the focus of research has evolved from merely documenting local cultural knowledge toward developing
instructional models that integrate cultural values with twenty first century competencies [45], [47]. This trend
also reflects the growing incorporation of Indigenous Knowledge Systems into STEM education as a response to
the increasing demand for educational practices that are more inclusive, contextually relevant, and sustainability
oriented.

Furthermore, the bibliometric findings reveal that EBL has evolved into a multidisciplinary research
field, extending beyond science education to encompass disciplines such as computer science, psychology, arts
and humanities, decision sciences, business and management, and medicine. This multidisciplinary expansion
demonstrates the broad applicability of EBL in addressing complex educational challenges through the
integration of diverse disciplinary perspectives. The incorporation of digital technologies, educational
psychology, cultural studies, and interdisciplinary pedagogical approaches has further strengthened the relevance
of EBL in contemporary education.

Overall, the increasing publication trend on EBL reflects not only the academic advancement of this
field but also its growing contribution to achieving the Sustainable Development Goals (SDGs). In particular,
EBL supports SDG 4 (Quality Education) by promoting inclusive, culturally responsive, and high quality
learning experiences; SDG 11 (Sustainable Cities and Communities) by preserving and revitalizing local cultural
heritage; and SDG 13 (Climate Action) by fostering environmental awareness and ecological responsibility
through the integration of indigenous knowledge into educational practices [44], [48]. These findings underscore
the strategic role of EBL as a multidisciplinary educational approach that bridges scientific knowledge, cultural
heritage, technological innovation, and sustainability, thereby contributing to the development of more inclusive
and resilient education systems.

3.13 The Contribution of Ethnoscience-Based Learning to the Sustainable Development Goals (SDGs)

The bibliometric analysis demonstrates that the development of EBL research has made increasingly
significant contributions to the achievement of the Sustainable Development Goals (SDGs), particularly in the
areas of education, cultural preservation, and environmental sustainability. This trend is reflected in the growing
number of publications, the prominence of keywords such as culture, environmental awareness, and learning
model, and the expansion of research across multiple disciplinary fields. These findings indicate that EBL is no
longer viewed merely as an approach for integrating local cultural knowledge into science education. Instead, it
has evolved into an educational strategy that promotes scientific literacy, critical thinking, ecological awareness,
and appreciation of indigenous knowledge and local wisdom [57], [58], [60].This perspective aligns closely with
the principles of Education for Sustainable Development (ESD), which recognizes education as a fundamental
mechanism for empowering individuals with the knowledge, skills, values, and attitudes necessary to address
sustainable development challenges [49], [50].

In relation to the implementation of the SDGs, EBL contributes most directly to SDG 4 (Quality
Education) by fostering inclusive, contextualized, and learner centered educational practices grounded in
authentic learning experiences [55], [58], [60]. Moreover, the integration of indigenous knowledge into
educational settings supports SDG 11 (Sustainable Cities and Communities) by preserving cultural heritage and
strengthening local identity, while also advancing SDG 13 (Climate Action) through the promotion of
environmental awareness and the application of traditional ecological knowledge in natural resource
management. Previous studies have further demonstrated that incorporating indigenous knowledge into
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education enhances student engagement, strengthens sustainability literacy, and develops learners’ capacity to
make informed decisions that balance social, cultural, and environmental considerations [44], [55], [59], [60].
Consequently, EBL holds considerable potential as an educational model that not only improves the quality of
education but also advances the broader sustainable development agenda by fostering meaningful connections
among scientific knowledge, cultural heritage, and environmental sustainability.

Although research on EBL has grown substantially in recent years, the bibliometric analysis identifies
several research gaps that warrant further investigation. First, the existing literature is largely dominated by
descriptive studies and the development of instructional materials within classroom settings [19], [20], [52],
whereas longitudinal studies, meta analyses, and experimental research remain relatively scarce. As a result,
empirical evidence regarding the long-term effects of EBL on students' competencies including scientific
literacy, critical thinking, creativity, and sustainability awareness remains limited. Furthermore, most studies
have focused on primary and secondary education [30], [49], while its implementation in higher education and
vocational education has received considerably less attention. Given the strategic role of these educational levels
in preparing graduates capable of integrating indigenous knowledge with scientific and technological innovation,
further research in these contexts is highly recommended.

The bibliometric findings also reveal an uneven geographical distribution of research, with Indonesia
accounting for the majority of publications, whereas contributions from Africa, Latin America, and the Middle
East remain relatively limited. This imbalance suggests that the current body of literature does not fully represent
the diversity of indigenous knowledge systems across different cultural and geographical contexts. Since each
region possesses unique cultural traditions, local practices, and indigenous knowledge that could enrich both the
theoretical foundations and practical implementation of EBL [32], [52], [53], future studies should promote
cross-national comparative research and strengthen international research collaborations to develop more
adaptive, culturally responsive, and globally applicable educational models.

In addition to methodological and geographical limitations, the keyword co-occurrence analysis
indicates that the integration of Ethnoscience-Based Learning with emerging educational technologies remains
underexplored. Keywords related to Artificial Intelligence (Al), Virtual Reality (VR), Augmented Reality (AR),
and Learning Analytics have yet to emerge as prominent themes within the research network, suggesting that the
digital transformation of EBL is still in its early stages. Future research should therefore investigate how
intelligent technologies can be integrated with indigenous knowledge to create more interactive, personalized,
and adaptive learning experiences while simultaneously supporting the digital documentation and preservation of
traditional knowledge. Promising research directions include the development of Al-assisted ethnoscience
learning, VR/AR based immersive learning environments, and the application of learning analytics to monitor
and assess students' cognitive and sustainability-related competencies.

Another important research gap concerns the limited number of studies that explicitly evaluate the
contribution of EBL to the achievement of the Sustainable Development Goals (SDGs) [25], [42], [52]. Most
existing studies merely position the SDGs as a conceptual framework without developing appropriate indicators
or assessment instruments to measure their educational, cultural, and environmental impacts. Future research
should therefore focus on developing SDG based evaluation frameworks capable of systematically assessing the
contributions of EBL to educational quality, cultural preservation, and environmental sustainability. Such efforts
are expected not only to strengthen the empirical foundation of this field but also to inform educational policy,
promote pedagogical innovation, and enhance the contribution of Ethnoscience-Based Learning to the global
sustainable development agenda.

4. CONCLUSION

This study provides a comprehensive synthesis of the development of Ethnoscience-Based Learning
(EBL) through a Systematic Literature Review (SLR) combined with bibliometric analysis of 44 Scopus-indexed
publications published between 2019 and 2026. The findings indicate that research on EBL has experienced
substantial growth, with Indonesia emerging as the leading contributor, while ethnoscience has become the
central research theme, closely associated with culture, science education, instructional models, and
sustainability. These findings demonstrate that EBL has evolved from a cultural preservation approach into a
pedagogical strategy that supports the development of twenty first century competencies and contributes to the
achievement of the Sustainable Development Goals (SDGs). The review also identifies several important
research gaps, including limited international collaboration, insufficient integration of digital technologies and
artificial intelligence, the underrepresentation of higher education and vocational education contexts, and the
lack of comprehensive evaluation frameworks for assessing the contribution of EBL to the SDGs. Accordingly,
this study contributes theoretically by mapping the current landscape and future direction of EBL research while
providing valuable insights for researchers, educators, and policymakers seeking to develop culturally
responsive, context-based, and sustainable science education. Future research should expand the scope of
literature sources, incorporate meta-analytic approaches, and develop more comprehensive implementation and
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evaluation frameworks to strengthen the contribution of Ethnoscience-Based Learning to the achievement of the
Sustainable Development Goals.

ACKNOWLEDGEMENTS
The authors would like to express their sincere gratitude to my friend and to the Institution for
providing academic support throughout the completion of this research.

AUTHOR CONTRIBUTIONS

Conceptualization, First Author and Fourth Author; Methodology, First Author and Second Author;
Software, First Author; Validation, First Author, Second Author, Third Author, and Fourth Author; Formal
Analysis, First Author and Second Author; Investigation, First Author and Second Author; Resources, Second
Author and Fourth Author; Data Curation, First Author; Writing Original Draft Preparation, First Author;
Writing Review & Editing, Second Author, Third Author, and Fourth Author; Visualization, First Author;
Supervision, Third Author and Fourth Author; Project Administration, First Author; Funding Acquisition, Fourth
Author. All authors have read and agreed to the published version of the manuscript.

CONFLICTS OF INTEREST
The author(s) declare no conflict of interest.

INFORMED CONSENT STATEMENT
All images (if any) in this article have been authorized and are the property of the authors.

USE OF ARTIFICIAL INTELLIGENCE (AI)-ASSISTED TECHNOLOGY

The authors declare that no artificial intelligence (AI) tools were used in the generation, analysis, or
writing of this manuscript. All aspects of the research, including data collection, interpretation, and manuscript
preparation, were carried out entirely by the authors without the assistance of Al-based technologies.

REFERENCES

[11 S. Fathonah, S. Fatimah, E. F. Sari, and A. M. Fadilah, “Ethnoscience and local wisdom in science education for
conservation: A systematic review with bibliometric mapping,” Multidisciplinary Reviews, vol. 9, no. 7, 2026, doi:
10.31893/multirev.2026298.

[2] N. Hikmah, F. Arsih, M. Azhar, and A. Razak, “Uncovering the potential of ethnoscience in science learning to
improve students’ literacy: A systematic literature review (2014-2024),” Jurnal Pendidikan IPA Indonesia, vol. 14, no.
3, pp. 550-562, 2025, doi: 10.15294/jpii.v14i3.19591.

[3] D. Nurcahyani, H. Rahmayanti, I. Z. Ichsan, and M. M. Rahman, “Ethnoscience learning on science literacy of physics
material to support environment: A meta-analysis research,” Journal of Physics: Conference Series, vol. 1796, no. 1,
2021, doi: 10.1088/1742-6596/1796/1/012094.

[4] H.R. Widarti, A. Wiyarsi, S. Yamtinah, A. S. Shidiq, M. E. F. Sari, P. N. Fauziah, and D. A. Rokhim, “Analysis of
content development in chemical materials related to ethnoscience: a review,” Journal of Education and Learning, vol.
19, no. 1, pp. 422-430, 2025, doi: 10.11591/edulearn.v19i1.21210.

[5] A.Muliadi, J. Rokhmat, and A. A. Sukarso, “Fostering creative thinking and cultural literacy through the ethnoscience
integrated project-based learning (Ethno-PjBL),” Multidisciplinary Science Journal, vol. 8, no. 12, 2026, doi:
10.31893/multiscience.2026768.

[6] Y. Mulyono, S. Sapuadi, Y. Yuliarti, and S. Sohnui, “A framework for building scientific literacy through an inquiry
learning model using an ethnoscience approach,” International Journal of Advanced and Applied Sciences, vol. 11, no.
8, pp. 158168, 2024, doi: 10.21833/ijaas.2024.08.017.

[7] F. Ansumarwaty, “Analysis of the feasibility and effectiveness of ethnoscience-based science learning tools for
improving students’ science literacy: A review,” AMPLITUDO: Journal of Science and Technology Innovation, vol. 2,
no. 2, pp. 119-129, 2023, doi: 10.56566/amplitudo.v2i2.98.

[8] L A.Ismail, L. Lufri, M. Mawardi, and M. Insani, “Culturally responsive science education through ethnoscience: A
meta-analysis of impact on junior high school students,” Multidisciplinary Reviews, vol. 9, no. 1, 2026, doi:
10.31893/MULTIREV.2026004.

[9] H. Suwono, M. A. Rizkita, S. D. Prasetyo, and C.-Y. Chang, “Bridging cultures and science: enhancing scientific
literacy through local wisdom-based citizen science in Indonesia’s 3T Regions,” LUMAT, vol. 14, no. 3, pp. 1-33,
2026, doi: 10.31129/LUMAT.14.3.3030.

[10] L. Muyassaroh et al., “Bridging cultures in the classroom: a systematic literature review of ethnoscience research in
indonesian elementary science education,” Data and Metadata, vol. 4, 2025, doi: 10.56294/dm2025434.

[11] M. J. Page et al., “The PRISMA 2020 statement: An updated guideline for reporting systematic reviews,” BM.J, vol.
372,2021, doi: 10.1136/bmj.n71.

[12] D. Moher et al., “Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015
statement,” Systematic Reviews, vol. 4, no. 1, 2015, doi: 10.1186/2046-4053-4-1.

[13] N. L. Osorio and A. K. M. Azad, “An examination of the applications of Systematic Reviews in Engineering
Education,” in ASEE Annual Conference and Exposition, Conference Proceedings, 2025, doi: 10.18260/1257612.

In. Sci. Ed. J, Vol. 7, No. 4, July 2026: 805 — 821




In. Sci. Ed.J ISSN: 2716-3725 ) 819

(14]

[15]

[16]

[17]

(18]

[19]

(20]

[24]

[25]

[26]

(32]

[33]

D. Nurcahyani, H. Rahmayanti, I. Z. Ichsan, and M. M. Rahman, “Ethnoscience learning on science literacy of physics
material to support environment: A meta-analysis research,” Journal of Physics: Conference Series, vol. 1796, no. 1,
2021, doi: 10.1088/1742-6596/1796/1/012094.

M. Gunawan, M. Maia, and S. Klein, “ChatGPT and VARK model in education: A systematic literature review,” in
Proceedings of the International Conference on Information Management and Technology (ICIMTech), 2024, doi:
10.1109/ICIMTech63123.2024.10780818.

A. Liebman, “‘Nothing to practice’: Julius Eastman, queer composition, and Black sonic geographies,” Cultural
Geographies, vol. 29, no. 4, pp. 481-497, 2022, doi: 10.1177/14744740211059443.

S. E. Pujiastuti, R. Asyhar, A. T. Prasetya, and S. Diliarosta, “Chemistry project-based learning for secondary
metabolite course with Ethno-STEM approach to improve students’ conservation and entrepreneurial character in the
21st century,” Journal of Technology and Science Education, vol. 13, no. 1, pp. 393-409, 2023, doi:
10.3926/jotse.1792.

P. Juanta, S. Diliarosta, and K. Moyo, “Enhancing Entrepreneurial Skills and Pancasila Student Profiles through Digital
Learning Tools in Science Education,” APTISI Transactions on Technopreneurship, vol. 7, no. 2, pp. 605-615, 2025,
doi: 10.34306/att.v7i2.518.

A. Rahmawati and T. Wibowo, “Reconstruction of the engineering design project (edpj) learning model based on
Ethno-ESD to actualize students’ sustainable environmental literacy,” LUMAT, vol. 12, no. 4, 2024, doi:
10.31129/LUMAT.12.4.2300.

S. Sudarmin, L. Zahro, S. E. Pujiastuti, R. Asyhar, Z. Zaenuri, and A. Rosita, “The development of PBL-based
worksheets integrated with green chemistry and ethnoscience to improve students’ thinking skills,” Jurnal Pendidikan
IPA Indonesia, vol. 8, no. 4, pp. 492-499, 2019, doi: 10.15294/jpii.v8i4.17546.

M. Elvianasti, L. Lufri, R. Zainul, F. Festiyed, S. Diliarosta, R. Zidny, and M. A. Damaiana, “Exploring indigenous
knowledge of traditional martial art ‘Silat Beksi’ to identify contents and contexts for science learning in biology
education,” Pegem Egitim ve Ogretim Dergisi, vol. 13, no. 2, pp. 371-385, 2023, doi: 10.47750/pegegog.13.02.40.

I. Irfandi, T. F. Sudarma, F. Festiyed, Y. Yohandri, S. Diliarosta, D. Surahman, and A. M. Siregar, “E-learning and
physics teaching materials based on Malay ethnoscience on the east coast,” Jurnal Pendidikan IPA Indonesia, vol. 12,
no. 3, pp. 366-376, 2023, doi: 10.15294/jpii.v12i3.45442.

S. Gummah, B. A. Nufida, N. N. S. P. Verawati, S. Prayogi, I. Azmi, and M. Y. Yusup, “Hybrid reflective-inquiry
model with ethnoscience and virtual simulation to enhance critical thinking,” TEM Journal, vol. 15, no. 2, pp. 1851—
1862, 2026, doi: 10.18421/TEM152-75.

S. Prayogi, S. Ahzan, J. Rokhmat, and N. N. S. P. Verawati, “Dynamic blend of ethnoscience and inquiry in a digital
learning platform (e-learning) for empowering future science educators’ critical thinking,” Journal of Education and E-
Learning Research, vol. 10, no. 4, pp. 819-828, 2023, doi: 10.20448/jeelr.v10i4.5233.

N. N. S. Putu Verawati, A. Harjono, and S. Gummah, “Inquiry-Creative learning integrated with ethnoscience: efforts
to encourage prospective science teachers’ critical thinking in Indonesia,” International Journal of Learning, Teaching
and Educational Research, vol. 21, no. 9, pp. 232-248, 2022, doi: 10.26803/ijlter.21.9.13.

W. Wahyudi, N. N. S. P. Verawati, L. Islahudin, and S. Agustina, “Hybrid ethno-project based learning integrated with
virtual assistive technology to enhance students’ critical thinking in fundamental physics course,” TEM Journal, vol.
12, no. 4, pp. 2006-2012, 2023, doi: 10.18421/TEM124-11.

R. Anamezie and M. Gumbo, “Integrating ethnoscience into optics teaching: Impact on students’ retention,
engagement, and learning outcome,” Afiica Education Review, vol. 20, no. 5, pp. 78-92, 2024, doi:
10.1080/18146627.2024.2403684.

E. Hariyono, 1. A. Rizki, D. A. Lestari, N. F. Citra, A. N. Islamiyah, and A. I. Agusty, “Engklek game ethnoscience-
based learning material (EGEBLM) to improve students’ conceptual understanding and learning motivation,” Jurnal
Pendidikan IPA Indonesia, vol. 12, no. 4, pp. 635-647, 2023, doi: 10.15294/jpii.v12i4.43941.

I. A. Rizki, F. R. Mirsa, A. N. Islamiyah, A. D. Saputri, R. Ramadani, and M. Habibbulloh, “Ethnoscience-enhanced
physics virtual simulation and augmented reality with inquiry learning: impact on students’ creativity and motivation,”
Thinking Skills and Creativity, vol. 57,2025, doi: 10.1016/j.tsc.2025.101846.

A. Khoiri, N. Nulngafan, S. Muryanto, Q. A. P. Hartini, M. Fauzi, N. Nasokah, and N. P. N. Ratih, “How is the Ethno-
Socioscientific Issues (Ethno-SSI) learning model Javanese culture strengthen high school students’ environmental
awareness?: Observational study,” F1000Research, vol. 15,2026, doi: 10.12688/f1000research.172474.2.

A. Khoiri, B. Saputro, B. Parikesied, M. F. Sedon, and N. Nasokah, “Science learning strategy based on ethno-
socioscientific issues (essi): analysis of creative thinking ability in students’ science reconstruction,” Jurnal Pendidikan
IPA Indonesia, vol. 15, no. 2, pp. 292-306, 2026, doi: 10.15294/jpii.v15i2.42108.

H. T. Almira, S. Yamtinah, and M. Masykuri, “Analysis analysis of Ethno-STEM-Integrated pbl e-module to enhance
creative thinking skills of 8th grade junior high school students”, In. Sci. Ed. J, vol. 6, no. 3, pp. 175-184, 2025, doi:
10.37251/isej.v6i3.2089.

I Irfandi, T. F. Sudarma, F. Festiyed, Y. Yohandri, S. Diliarosta, D. Surahman, and A. M. Siregar, “E-learning and
physics teaching materials based on Malay ethnoscience on the east coast,” Jurnal Pendidikan IPA Indonesia, vol. 12,
no. 3, pp. 366-376, 2023, doi: 10.15294/jpii.v12i3.45442.

D. Fitria, A. Asrizal, and L. Lufri, “Enhancing 21st-century skills through blended problem-based learning with
ethnoscience integration: A mixed-methods study in Indonesian junior high schools,” International Journal of
Learning, Teaching and Educational Research, vol. 24, no. 1, pp. 464-480, 2025, doi: 10.26803/ijlter.24.1.23.

W. Sumarni, S. S. Sumarti, S. H. Dewi, and M. Imaduddin, “Collaborative Ethno-STEAM enriched project-based
learning (coe-steam-pjbl): its impact on prospective science teachers’ collaboration and creative thinking skills,” Jurnal
Pendidikan IPA Indonesia, vol. 14, no. 3, pp. 458—468, 2025, doi: 10.15294/jpii.v14i3.25487.

Trends in Ethnoscience Based Learning and Implications for SDGs: A Systematic ... (Rahayu Fuji Astuti)



a ISSN: 2716-3725

[38]

[39]

[40]

[41]

[42]

[46]

[47]

[57]

[58]

M. Barak, “Learning from teachers’ concepts of dialogic pedagogy,” in Proceedings of the International Conference of
the Learning Sciences (ICLS), C. Chinn, E. Tan, C. Chan, and Y. Kali, Eds. International Society of the Learning
Sciences, pp. 1061-1064, 2022.

M. Khusniati, A. P. Heriyanti, N. P. Aryani, T. R. Fariz, and D. Harjunowibowo, “Indigenous science constructs based
on Troso woven fabric local wisdom: A study in ethnoscience and ethnoecology,” Journal of Turkish Science
Education, vol. 20, no. 3, pp. 549-566, 2023, doi: 10.36681/tused.2023.031.

N. Suprapto, B. K. Prahani, and T. H. Cheng, “Indonesian curriculum reform in policy and local wisdom: perspectives
from science education,” Jurnal Pendidikan IPA Indonesia, vol. 10, no. 1, pp. 69-80, 2021, doi:
10.15294/jpii.v10i1.28438.

S. Saminan, I. Irwandi, M. Kamza, and M. S. B. Rasul, “Acehnese ethnoscience as an interdisciplinary approach in
physics education: innovating in the era of merdeka belajar,” Jurnal Ilmiah Peuradeun, vol. 12, no. 3, pp. 1071-1098,
2024, doi: 10.26811/peuradeun.v12i3.1277.

M. M. Pinheiro and V. Santos, “Integrating computational thinking and artificial intelligence into mathematics
education: a pathway for the 21st-century,” in Communications in Computer and Information Science, vol. 2479, A.
Reis et al., Eds. Cham, Switzerland: Springer, 2025, pp. 82-92, doi: 10.1007/978-3-032-02675-0_7.

S. D. Ardianti, S. Wanabuliandari, S. Saptono, and S. Alimah, “A needs assessment of edutainment module with
ethnoscience approach oriented to the love of the country,” Jurnal Pendidikan IPA Indonesia, vol. 8, no. 2, pp. 153—
161, 2019, doi: 10.15294/jpii.v8i2.13285.

W. Mudana, “The effect of ethnoscience-based course review horay learning towards cultural concept understanding
and science process skills of the elementary school students,” Nurture, vol. 17, no. 2, pp. 137-148, 2023, doi:
10.55951/nurture.v17i2.253.

S. Anwar, B. Abdurachman, I. Rohman, and S. Y. Liu, “Implementing a challenge-based ethnoscience e-book on
colloid systems to enhance students’ critical thinking and conceptual understanding,” Jurnal Pendidikan IPA Indonesia,
vol. 15, no. 1, pp. 88—102, 2026, doi: 10.15294/jpii.v15i1.33866.

S. E. Atmojo, M. D. Anggriani, R. D. Rahmawati, M. Skotnicka, A. K. Wardana, and A. P. Anindya, “Bridging STEM
and culture: The role of ethnoscience in developing critical thinking and cultural literacy,” Jurnal Pendidikan IPA
Indonesia, vol. 14, no. 2, pp. 251-266, 2025, doi: 10.15294/jpii.v14i2.23505.

I. Dickmann and A. Consorte-McCrea, “The role of ecopedagogy in the development of sustainability responsible
students,” in World Sustainability Series. Cham, Switzerland: Springer, pp. 379-398, 2025, doi: 10.1007/978-3-031-
80380-2_18.

P. Juanta, S. Diliarosta, and K. Moyo, “Enhancing entrepreneurial skills and Pancasila student profiles through digital
learning tools in science education,” APTISI Transactions on Technopreneurship, vol. 7, no. 2, pp. 605-615, 2025, doi:
10.34306/att.v7i2.518.

M. A. Peters and B. Green, “Ecological civilizationalism: greater educational cooperation and sustainable development
under the bri: new stage of chinese-eurasian globalization as a form of regional integration: globalization through
regionalization,” Beijing International Review of Education, vol. 3, no. 1, pp. 5-21, 2021, doi: 10.1163/25902539-
03010001.

A. Cahyadi, I. Fiteriani, N.-A. T. Samson, and M. T. Hapsari, “The urgency of Islamic ethnoscience-based science
learning in the 4.0 era,” Munaddhomah, vol. 6, no. 3, pp. 452-464, 2025, doi: 10.31538/munaddhomah.v6i3.2174.

E. Mulyanie and I. Setiawan, “Enhancing environmental awareness through ecopedagogy and local wisdom: a study of
geography education students in kampung naga,” in E3S Web of Conferences, vol. 600, Nandi, I. M. H., and K. Greve,
Eds. Les Ulis, France: EDP Sciences, 2024, doi: 10.1051/e3sconf/202460005001.

N. Cuenca-Soto, L. F. Martinez-Mufioz, O. Chiva-Bartoll, and M. L. Santos-Pastor, “Environmental sustainability and
social justice in higher education: A critical (eco)feminist service-learning approach in sports sciences,” Teaching in
Higher Education, vol. 28, no. 5, pp. 1057-1076, 2023, doi: 10.1080/13562517.2023.2197110.

W. Mudana, “The effect of ethnoscience-based course review horay learning towards cultural concept understanding
and science process skills of the elementary school students,” Nurture, vol. 17, no. 2, pp. 137-148, 2023, doi:
10.55951/nurture.v17i2.253.

R. Zidny and 1. Eilks, “Learning about pesticide use adapted from ethnoscience as a contribution to green and
sustainable chemistry education,” Education Sciences, vol. 12, no. 4, 2022, doi: 10.3390/educsci12040227.

R. Rahmawati, S. Marmoah, and R. M. Roslan, “Ethnoscience Materials to Build Scientific Literacy,” Seminars in
Medical Writing and Education, vol. 4, 2025, doi: 10.56294/mw2025747.

J. Jufrida, W. Kurniawan, M. Furqon, K. Anwar, H. S. Falah, and C. Riantoni, “Al-Driven ethnoscience learning:
enhancing physics education through malay cultural insights,” Journal of Information Technology Education:
Innovations in Practice, vol. 24, 2025, doi: 10.28945/5520.

S. Rozana, F. Purba, S. M. Yessa, R. F. Astuti, and A. Maulidina, “Children as agents of sustainability: a pathway to
teaching environmental literacy based on preschool teachers’ perspectives at sumatra,” Jurnal Iqra’: Kajian llmu
Pendidikan, vol. 10, no. 1, pp. 270-289, 2025, doi: 10.25217/ji.v10i1.5748.

R. F. Astuti, E. Susanti, E. Yusnaldi, Budiman, J. Arsyad, and A. Setyawan, “How much is character education
correlated with learning outcomes of islamic religious education students in indonesia: meta-analysis study,” BIO Web
of Conferences, vol. 146, Art. no. 01087, 2024, doi: 10.1051/bioconf/202414601087.

N. Arif, M. Nursa'ban, Mukminan, and M. Sari, “Digital literacy dimensions in high school education: from operational
skills to privacy awareness,” Integrated Science Education Journal, vol. 6, no. 3, pp. 269-275, Oct. 2025, doi:
10.37251/isej.v6i3.2112.

V. F. Azmi, S. D. Fatmaryanti, and N. Ngazizah, “Five senses windmill: an innovative edutainment learning media
integrating local wisdom to enhance conceptual understanding in students with intellectual disabilities,” Integrated
Science Education Journal, vol. 7, no. 1, pp. 156-167, Jan. 2026, doi: 10.37251/isej.v7i1.2364.

In. Sci. Ed. J, Vol. 7, No. 4, July 2026: 805 — 821



In. Sci. Ed. J ISSN: 2716-3725 ) 821

[59] A. Saputra, I. Wilujeng, and A. Wiyarsi, “The evolution of scientific literacy research in science education: a
bibliometric analysis of trends, themes, and collaboration (2016-2025),” Integrated Science Education Journal, vol. 7,
no. 1, pp. 187-201, Jan. 2026, doi: 10.37251/isej.v7i1.2532.

[60] T. Sutanto, H. Akhsan, and K. Kistiono, “Integrating local wisdom in science: development and validation of
ethnoscience teaching modules for improving science literacy of junior high school students,” Integrated Science
Education Journal, vol. 7, no. 1, pp. 148—155, Jan. 2026, doi: 10.37251/isej.v7i1.2344.

Trends in Ethnoscience Based Learning and Implications for SDGs: A Systematic ... (Rahayu Fuji Astuti)



