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Purpose of the study: Ethnoscience has become a fairly well-established field
among academics, although the topic is still developing. This study aims to
analyze research trends related to ethnoscience published in the period 2014 to
2024.

Methodology: This study uses bibliometric analysis and systematic literature
review. Data collection was carried out by searching for the keyword
“Ethnoscience” in October 2024. The data was sourced from the Scopus
database and obtained 271 documents. 166 articles were obtained after filtering.
Furthermore, analyzed using VOSviewer.

Main Findings: The results showed that ethnoscience has increased
significantly as a research topic from 2014 to 2021; ethnoscience in science
learning is more widely studied in Indonesia. The author who researched the
most ethnoscience is Sudarmin, with a total of 16 documents. This study also
highlights the latest research approaching 2022-2024 and its impact on student

skills.

Novelty/Originality of this study: These findings also highlight the importance
of ethnoscience in local and traditional studies and focus on the development of
science and education.
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1. INTRODUCTION

The 21st century brings major changes and challenges to society in various fields [1]. The 21st century
is marked by very rapid technological developments. This causes major challenges to face the 21st century and
the flow of globalization. In the 21st century, students are required to have various competencies. In the field of
education, students are required to have 16 skills that are categorized into three major categories, namely
foundation literacies, competencies and character quality [2]-[4]. Basic literacy consists of literacy, numeracy,
ICT literacy, financial literacy, cultural and citizenship literacy and science literacy [5], [6]. Competencies
consist of critical thinking and problem solving skills, creativity and innovation, communication, and
collaboration [7]-[11].

The government is making efforts to improve the quality of Indonesian education, one of which is by
changing the 2013 curriculum to the independent curriculum. The independent curriculum is a new curriculum
that has been implemented in Indonesia. The independent curriculum is also considered more flexible than the
previous curriculum. This means that teachers, students, and schools are freer to carry out learning activities in
schools. This curriculum also emphasizes core material, character development, and student competencies. One
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of the characteristics of the independent curriculum is implementing more interactive and collaborative learning
methods. According to Sine et al, one of the main focuses of developing the independent curriculum is to
improve students’ numeracy and literacy skills and prioritize the profile of Pancasila students consisting of those
who believe in, are devoted to God Almighty, and have noble character, are globally diverse, independent, work
together, think critically and creatively [12].

Science education is a major milestone in the development of technology. In junior high school,
students are required to study science through natural science subjects. Natural science is a science that studies
natural phenomena obtained from science process skills to foster a scientific attitude [13], [14]. In reality,
students often have difficulty understanding science material [15], [16]. Several previous studies have stated that
science is easier to learn if it is integrated with the student's environment. Culture is very close to students' lives,
the integration between culture and science is called ethnoscience.

Ethnoscience comes from the word ethnos which means nation and scientia which means science [17]-
[19]. Ethnoscience is a cross-disciplinary science that connects human or cultural anthropology with science
learning. The study of scientific knowledge obtained by examining local knowledge contained in the culture of a
society or ethnic group [20]-[23]. The ethnoscience-based learning process aims to create very dynamic
meanings. The ethnoscience-based learning process allows students to express their various curiosities, engage in
creative analysis and exploration processes to find answers, and engage in various conclusions [24]-[26].

Bibliometric analysis of the development of ethnoscience research trends in journals can provide a
comprehensive picture of the direction and development of this research over a certain period of time. This study
aims to analyze research trends related to ethnoscience published in the period 2014 to 2024.

2. RESEARCH METHOD

This study uses bibliometric analysis to measure the development of published articles, scientific
contributions and research trends [27], [28]. Bibliometric analysis is very suitable using the Scopus database.
Scopus was chosen as an indexing tool because almost all international journal publications are included in its
database [29]. This study was conducted by searching with the keyword "Ethnoscience™ in October 2024, the
initial results were 271 documents. Furthermore, to refine the results, filters were carried out based on certain
criteria. First, the researcher made a selection by limiting articles published in 2014 to 2024 and obtained 177
documents. Second, to make it easier for researchers and there was no bias in reading the articles, a selection was
carried out based on language, namely the articles used were articles using English, 166 articles were obtained.
The final results of the search documents found 166 articles that were ready to be processed. The search results
on the Scopus indexing engine are stored in CSV format. The research procedure is shown in Figure 1.
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Figure 1. Research steps

The analysis technique in this study uses the VOSviewer application using co-authors based on country
and co-occurrence. Co-occurrence analysis is a method that focuses on examples when two or more keywords
appear together in a document or article. This analysis identifies relationships between keywords in literature,
helping to visualize context connections through bibliometric networks. Co-occurrence analysis leads to
conclusions about scientific literacy and science education.
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3. RESULTS AND DICUSSION

Based on the results of Scopus data on ethnoscience, a trend of ethnoscience research was obtained in
the range of 2014-2024. Ethnoscience has increased significantly as a research topic from 2014 to 2021. Then, it
decreased in 2022 and increased again in 2023. In 2024 there were 17 documents in the Scopus data and in 2024
it is still October and there are still November and December to see whether this topic has increased or
decreased.
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Figure 2. Graph of ethnoscience research in science learning in 2014-2024

Next, reviewed based on countries researching ethnoscience topics is shown in Figure 3.
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Figure 3. Countries researching ethnoscience topics

Figure 3 shows that ethnoscience in science learning is more widely researched in Indonesia. The
number of documents on the topic of ethnoscience through Scopus data in each country is shown in Table 1.
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Table 1. Top 10 countries that research ethnoscience

Country

Number of documents

Indonesia
United States
Brazil
Taiwan
Germany
Malaysia
Canada
Sweden
Bangladesh

108

N
o

NN W WO o o N

Based on Table 1, it shows that the ten countries that conduct the most research on ethnoscience in
Scopus data. Indonesia is the country with the first rank that produces the most documents on ethnoscience
research, namely 108 documents, the United States is the country with the second rank that produces the most
ethnoscience research documents, namely 20 documents and Brazil is the third country that conducts the most
research on ethnoscience with a total of 7 documents. Table 1 shows the top 15 articles with the most citations.

Table 2. Top 15 articles with the most citations

No Authors (Year) Journal Citation Country

1. [30] Science & Education 113 Germany

2. [31] BioScience 81 Inggris
International Journal of L

3. [32] Science Education 35 Nigeria
Jurnal Pendidikan IPA .

4, [33] Indonesia 33 Indonesia

5 [34] Jurnal Pgndldlkan IPA 29 Indonesia
Indonesia

6. [35] Journal_ of Turkish Science 97 Indonesia
Education
Journal of Ethnobiology and .

£ [36] Ethnomedicine 23 Brazil

8. [37] Big Data and Society 22 Denmark

9 [36] Jurnal Pgndldlkan IPA 21 Indonesia
Indonesia

10. [39] Journal of Phys_lcs: 20 Indonesia
Conference Series

11. [40] Evolutionary Human Sciences 18 United States

12. [41] Journal of Physics: 16 Indonesia
Conference Series

13. [42] L|bra_ry Philosophy and 14 Indonesia
Practice
Journal of Ethnobiology and .

14, [43] Ethnomedicine 14 Brazil
International Journal of

15. [44] Evaluation and Research in 13 Indonesia

Education (IJERE)

Based on Table 2, it shows that the research conducted by Zidny et al in 2020 is a highly cited research
with the number of citations being 113. The authors who have conducted a lot of research on ethnoscience are

shown in Table 3.
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Table 3. Ethnoscience Researcher
Authors Number of Documents
Sudarmin 16

Sumarni, W

Suprapto, N

Prahani, B.K.

Diliarosta, S
Mursiti, S
Sarwi, S
Subali, B
Wiyanto
Zidny, R

Z
o

© 0 N U wWwDN
B N O NG SO N NS I

[y
©

Based on Table 3, it shows that the author who researched the most ethnoscience is Sudarmin with a
total of 16 documents in the Scopus data. Furthermore, the results of the analysis of ethnoscience in science
learning obtained the results of network visualization shown in Figure 4.
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Figure 4. Network visualization

Figure 4 shows the development of the number of articles related to the fluctuating keywords. The
ethnoscience network visualization produces 30 words/items with 5 clusters. Cluster 1 is red, cluster 2 is green,
cluster 3 is blue, cluster 4 is yellow and cluster 5 is purple.

In cluster 1, the red color is related to the terms elementary schools, junior high schools, physics,
science learning, science literacy, scientific knowledge, scientific literacy, and teaching materials. Cluster 1
shows that many previous studies have examined ethnoscience in learning materials at elementary and junior
high school levels. Cluster 1 also shows that ethnoscience is closely related to science and physics learning and
there is a relationship between ethnoscience and scientific knowledge and scientific literacy. Furthermore, cluster
2 is green with related terms, namely critical thinking, critical thinking skills, culture, e-learning, ethnoscience,
learning resources, teaching. Cluster 2 shows that ethnoscience is related to learning resources sourced from
electronic learning and culture to improve critical thinking skills. Cluster 3 is blue with the terms, namely adult,
conservation, female, interview, and male. Cluster 3 shows that ethnoscience in previous studies was obtained
from interview methods and was studied based on gender. Cluster 4 is yellow with the terms indigenous
knowledge, Indonesia, local wisdom, qualitative research and science education. Cluster 4 shows that previous
studies have studied ethnoscience using qualitative research types in Science Education and ethnoscience which
are widely studied based on indigenous knowledge and local wisdom in Indonesia. Cluster 5 is colored purple
with related terms, namely integration, stem (science, technology, engineering and mathematics). Cluster 5
shows that the ethnoscience approach can be integrated with the stem approach.
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Figure 5. Overlay visualization

Overlay visualization serves to illustrate the year of research related to keywords/items based on color.
The brighter the color (yellow), the newer the research. Figure 5 shows that the latest research approaching 2022
to 2024 discusses ethnoscience, critical thinking, e-learning, critical thinking skills, teaching materials,
elementary schools, science learning, scientific literacy, conservation. Research from 2018 to approaching 2022
discusses Indonesia, teaching, learning resources, stem, scientific knowledge, physics, indigenous knowledge
and science literacy. In 2014 to approaching 2018, many ethnoscience studies used qualitative research types
with adult subjects and were directed based on gender. Furthermore, density visualization is useful for
determining the density of keywords. Density visualization is shown in Figure 6.

2@5 VOSviewer

Figure 6. Visualisasi density

Figure 6 shows that the mapping of topics that are the focus of research. Figure 6 shows that
ethnoscience has become the most researched trend topic over the past ten years. The greenish yellow color and
increasingly faded indicate that the topic has not been done much and can be a novelty in research such as
culture, Indonesia, science learning, science literacy, local wisdom, e-learning, critical thinking, learning
resource conservation and elementary schools and stem.

3.1 Implementation of ethnoscience approach to improve scientific literacy in science learning

The development and progress of science and technology in developed and developing countries in the
world of education emphasizes how important scientific literacy is for students. Scientific literacy allows
students to understand various aspects of life, such as the environment, health, economy, and various challenges
faced by modern society [45], [46]. Based on the literature review study that has been conducted, 166 articles
have been selected from the Scopus database which shows that 15 articles discuss the application of the
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ethnoscience approach to improve students' scientific literacy. The results of the literature study are presented in

Table 4.

Table 4. Matrix of ethnoscience implementation to improve scientific literacy in science learning

No Authors Research Ethnoscience Science Learning Result
(Year) Subject Content Concept Model
Batik ethnoscience-based
teaching materials are
Class VII worthy of being tested
grade in Classification with the aim of improving
1 [47] SMP N 1 Batik of Matter and CTL students' scientific
Bandung Its Changes literacy skills on the
Tulungagung material of  material
classification and its
changes.
Tradisi
T Tonkso
strengthen acids and
. bases, buffer
teeth, Terasi .
Niisa suku solutions, The . _de\{elopment of
Samawa salt scientific literacy needs to
Chemistry Tamban av;/et hydrolysis, be carried out by
Education using original natural acid- emphasizing the
Study Sagak sglt base preparation of the next
2. [48] Program turmeric] indicators on - generation of scientific
FPMIPA betel Ieavés the topic of literacy with curriculum
IKIP Ketapan ' acid-base content that pays
Mataram Ieaveg ar? d titration, attention to culture and
hibis’cus hydrocarbons everyday life to be more
flowers. ilo and on the contextual.
by the tribe topic of
Mboijo, jaje colloidal
Celilong suku systems.
Sasak.
Integrated science
learning ethnoscience can
Students of improve students' science
PGSD literacy with a gain score
Yogyakarta of 0.81 which is included
PGRI in the high category. The
University Jumputan Intearated average value of students'
3. [49] class Al and bariik Ig A - scientific character in
A2 class of integrated science
2017 who learning ethnoscience is
take courses in the high category,
in Natural where the average value
Sciences 1 of scientific character in
each aspect at each
meeting is > 70%.
The results of improving
scientific ~ skills  and
scientific literacy were
Class of VIII Inauir 0.73 and 0.69
4 [50] at Junior i i Bgse dy respectively and  the
' High School Learnin integration of IBL and
Yogyakarta g ethnoscience was more

effective in improving
students' scientific skills
and scientific literacy
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Authors
(Year)

No

Research
Subject

Science
Concept

Ethnoscience
Content

Learning
Model

Result

5 [51]

6.  [35]

7. [25]

8. [52]

9. [53]

10.  [54]

SDN di
Wonosobo

Chemistry
Education
UNDIKMA
Mataram

Kerebet
Elementary
School as an
experimental
group and
Sendangsari
Elementary
School as a
control

group

Junior High
School
Students in
Wonosobo
Regency

Carica plant
or commonly
called Dieng
papaya or
Dieng barren

Classification
of plants

Crude oil Chemistry

Class V
thematic on
Theme 9
subtheme 1
and
subtheme 2

Making
wooden batik

- Environment

Vibrations,
Waves and
Sound

Bundengan

Guided
Inquiry

Contextual
Collaborative
Learning
Based
Ethnoscience
(CCLBE
Model)

Ethnic based
thematic
learning

Model
Pembelajaran
Inquiry

than the scientific
approach.

The application of an
ethnoscience-based
guided inquiry model
effectively improves
students' mastery  of
healthy  food science
literacy and character
development.

Contextual collaborative
learning based on
ethnoscience  influences
students' scientific
literacy capacity in terms
of content, process, and
attitudes.
Ethnoscience-based
learning can improve
elementary school
students' science literacy
and civic literacy. This is
proven by the results of
the study which showed
differences in increasing
science literacy and civic
literacy in the control and
experimental groups.
Ethnoscience learning
significantly ~ improves
students' scientific
literacy. Therefore,
ethnoscience learning in
schools is very important
to improve  students'
scientific literacy skills in
developing science
education for students in
the 21st century and
protecting the
environment.

The validity of the
teaching materials
Vibration, Waves and
Sound integrated with
Bundengan ethnoscience
is very valid in terms of
content, presentation, and
language. This teaching
material is also able to
increase students'
scientific literacy higher
than  other  teaching
materials.

The inquiry
model has a
important
stimulating

learning
very
role in
curiosity,
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Ethnoscience Science
Content Concept

Research
Subject

Authors

No (Year)

Learning
Model

Result

Grade 8
students at a
rural high
school in
Central Java

Tarutu,
tintelepon,
calung, dan
sempritan

manuk

11.  [55]

8th grade
junior high
school
students in
Muaro Jambi
Regency

Tangkul/anco,
Kajang Lako
stilt house,
and wooden

pulley

12 [56] Simple

Senior High Traditional
13 [57] School Banjar food i

14, [58] - ]

Sound waves

Machines

RE-STEM

Model
pembelajaran
discovery

Model
Project
Based
Learning

PjBL-
ethnoSTEM

developing critical
thinking  skills, and
increasing student
independence in learning.
However, to maximize
the potential of inquiry
learning, it is important to
integrate other concepts
and practices, such as the
ethnoscience learning
approach and science
literacy  skills. The
ethnoscience  approach
allows for recognition
and respect for students'
local and cultural
knowledge, while science
literacy provides a strong
foundation for evidence-
based and critical
learning.

Students' scientific
literacy skills increased
by 61.33% in the
moderate  category in
general, also in every
aspect. The RE-STEM
application has supported
teachers to  improve
students' scientific
literacy skills. By
implementing ethno-
STEM through the RE-
STEM Application,
teachers can help students
to investigate scientific
concepts in ethnoscience.
The application of
ethnoscience learning
integrated  with  the
discovery model has a
significant influence on
students' scientific
literacy.

Students' scientific
literacy in both classes
increased from low to
high categories. It is
necessary to explore more
extensively other
ethnoscience elements to
improve meaningful
learning and students'
scientific literacy.
PjBL-ethnoSTEM
applied to the
experimental group can
improve science literacy
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Authors Research Ethnoscience Science Learning
(Year) Subject Content Concept Model

No Result

better  than  learning
carried out in the control
group.

The use of pop-up books
containing  ethnoscience
is effective in improving
students' scientific
literacy in solar system
material.

15. [59] Jurg;:olgigh - Solar system -

Table 4 shows that there are 15 studies that examine the application of ethnoscience to improve science
literacy by integrating various learning models such as Contextual Teaching and Learning (CTL), Contextual
Collaborative Learning Based Ethnoscience (CCLBE), Inquiry, Inquiry Based Learning (IBL), Guided Inquiry,
Discovery, Thematic Learning based on ethnoscience, Project Based Learning (PJBL), RE-STEM and PJBL-
ethnoSTEM. Furthermore, the materials used by previous researchers are related to the field of physics, namely
sound waves, the solar system, simple machines, classification of matter and its changes. In the field of
chemistry, there is a lot of discussion about acid-base material, buffer solutions, salt hydrolysis, and colloidal
systems. In the field of biology, there is discussion about plant classification. Meanwhile, the ethnoscience
studies that were studied studied more about ethnoscience on batik and traditional food.

The results of the study indicate that the ethnoscience approach can improve scientific literacy, but this
literature study shows that the application of ethnoscience to regional culture studies more on physics material so
that it is necessary to study other materials in the fields of chemistry, biology or integrated science. The results of
the study also show that inquiry-based learning models are more widely used to improve students' scientific
literacy.

3.2 Implementation of ethnoscience approach to improve critical thinking skills in science learning

Critical thinking skills are high-level thinking skills that need to be developed in students so that they
can later be used to solve all problems by analyzing, solving problems, evaluating information, and then drawing
conclusions systematically [60]-[63]. A person can think logically to solve a problem and can make rational
decisions about what to do next [64]. Based on the literature review study that has been conducted, 166 articles
have been selected from the Scopus database which shows that 9 articles discuss the application of the
ethnoscience approach to improve students' critical thinking skills. The results of the literature study are
presented in Table 5.

Table 5. Matrix of ethnoscience implementation to improve critical thinking skills in science learning

No Authors Research Ethnoscience Science Learning Result
(Year) Subject Content Concept Model
Culture in
Kebumen The direct instruction
Students of Regency Direct SC.IentlfIC learning model
class XI SdUCh as instruction \IN'th . . dethnoscal_enc_e
1. [65] MIPA MA awet, Koloid scientific  carning video media is
Negeri lanting, learning effective inimproving
Sempor students' critical thinking
Gombong . model .
Reservoir, skills on the concept of
and Sokka colloids.
Roof Tiles.
The integration  of
problem-based learning,
Pekalongan 1 green .chemlstry, and
. ethnoscience has proven
High School X . .
and Urea and S effective  in he!pmg
2. [66] s Compost Hidrolisis PBL students to be actively
emarang 1 - : . .
. Fertilizer involved in the learning
State Islamic rocess fosterin
High School P ' 9

conservative  character,
and improving students'
conceptual mastery of
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No Authors Research Ethnoscience Science Learning Result
(Year) Subject Content Concept Model
the topic of hydrolysis.
There are differences
between the
experimental class and
Javanese the control class with the
Grade XII people following details:
students at prohibit Magnetic Ethnoscience objectives (15.83%),
3. [67] several high sleeping field Learnin questions (13.63%),
schools in with their g information (8.63%),
Surakarta heads facing point of view (13.98%),
north assumptions (5.08%),
concepts (6.79%),
conclusions (8.90%), and
effectiveness (10.62%).
Grade IV
Elementary The results of the critical
School . thinking skills of the
Students in Patiayam Integrated Dlscoyery experimental group were
4. [68] : . Learning .
Jekulo Site science Model higher than the results of
District, the critical thinking skills
Kudus of the control group.
Regency
Newton's Integrated E-modules based on
laws of Gui Guided Inquiry
. uided . . .
_ Sipak Rago motion, Inquiry mtegrgted with Etnosalns‘,
5. [69] High School G work, . can improve students
ame Learning - L -
energy, and critical thinking skills
Model . .
momentum Ethnoscience which are valid and can
dan impuls be used by students.
Elementary
school The  application  of
students in ethnoscience-based
grade IV in Salt teaching materials is
6. [70] Wedung, duction Environment - effective in improving
Demak produ critical thinking skills
Regency, and interpersonal
Central Java, intelligence.
Indonesia
There was a significant
difference in CT skills
between the two groups
University of compared. The findings
Mataram Inquiry- of this study emphasize
(Unram) and Creative that in relation to
7 [18] Mandalika i i Learning improving CT
' University of Integrated  performance,  teaching
Education with practices with creative
(Undikma), Ethnoscience inquiry learning
Indonesia integrated with
ethnoscience are most
effective in improving
PSTs' CT skills.
55 There is a significant
: Integrated . . o
Prospective ethnoscience  merease  in critical
Science Sound Lo thinking skills through a
8. [71] inquiry o :
Teachers at waves learning digital learning platform
Mandalika model that combines

University of

ethnoscience and inquiry
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No Authors Research Ethnoscience Science Learning Result
(Year) Subject Content Concept Model
Education learning models
(UNDIKMA) dynamically.
Hybrid e-PjBL integrated
with virtual assistance
technology has been
effective in improving
CT skills. Students' CT
. Ethno- .
Students in Gendan Sound Proiect performance  increased
9. [72] basic physics g : from "less critical" to
Beleq waves Based " o
course Learni very  critical after
earning

implementing the
learning approach, as
evidenced by the high
score obtained on the n-
gain criterion.

Table 5 shows that there are 9 studies that examine the application of ethnoscience to improve critical
thinking skills by integrating various learning models such as direct instruction scientific learning models, PBL,
Discovery, Guided Inquiry, Inquiry-Creative Learning Integrated with Ethnoscience, Inquiry integrated with
ethnoscience and Ethno-Project Based Learning. Furthermore, the materials used by previous researchers are
related to the field of physics, namely sound waves, Newton’s Law and magnetic fields. The results of the study
show that the ethnoscience approach can improve critical thinking skills, but this literature study shows that the
application of ethnoscience to improve critical thinking skills is more studied at the high school and college
levels so that studies are needed at the elementary and junior high school levels.

This study also highlights that the ethnoscience approach has been implemented in several schools and
universities. Previous research studies also highlighted that ethnoscience has an impact on improving scientific
literacy and critical thinking skills. This study shows the potential for innovation and suggestions for further
research that ethnoscience is one of the trending topics and the topics of culture, Indonesia, science learning,
science literacy, local wisdom, e-learning, critical thinking, learning resource conservation and elementary
schools and stem have not been widely carried out and can be a novelty in research. This study also shows that
the ethnoscience approach can improve scientific literacy, but this literature study shows that the application of
ethnoscience to regional culture studies more on physics material so that studies are needed on other materials in
the fields of chemistry, biology or integrated science. The application of ethnoscience to improve critical
thinking skills is studied more at the high school and college levels so that studies are needed at the elementary
and junior high school levels.

4. CONCLUSION

Based on the results and discussion, it can be concluded that ethnoscience has become a research trend
in the last ten years. Countries that have conducted a lot of research on ethnoscience are Indonesia, the United
States, and Brazil. Zidny’s research in 2020 was the research with the most citations and the researcher who
discussed ethnoscience the most was Sudarmin. Based on the results of VOSviewer, 5 clusters were obtained and
the latest research approaching 2022 to 2024 discussed ethnoscience, critical thinking, e-learning, critical
thinking skills, teaching materials, elementary schools, science learning, scientific literacy, conservation. The
keywords culture, Indonesia, science learning, science literacy, local wisdom, e-learning, critical thinking,
learning resource conservation and elementary schools and stem have not been widely studied so that
ethnoscience associated with these keywords can be a novelty for future research. This study also highlights that
the implementation of ethnoscience in previous research has an impact on students’ critical thinking skills and
scientific literacy abilities. Based on this, researchers recommend that ethnoscience needs to be implemented at
various levels of education, providing media innovations or teaching materials based on ethnoscience and
studying in more depth the competencies that can be developed through an ethnoscience approach.
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