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Abstract: This study is a bibliometric research aimed at discussing the development of
research on Ethno-Project-Based Learning (Ethno-PjBL) in chemistry education from
2017 to 2024. This study utilised the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) approach with data extracted from Google Scholar using
the Publish or Perish (PoP) software. A total of 23 relevant articles were analysed using
VOSviewer to identify the highest number of publications, authors with the most
publications, research trends, and opportunities for further research. The results of the
study indicate that interest in Ethno-PjBL research during 2017 to 2024 showed stable but
limited growth, as it experienced both increases and decreases. The highest number of
publications occurred in 2021 and 2024, with five publications each. The author with the
most publications was Sudarmin from Semarang State University with 7 documents.
Ethno-PjBL research focused on several themes, such as ethnochemistry, ethno-STEM,
creative thinking skills, development, and teaching materials. The visualisation results
show that Ethno-PjBL research focuses on the integration of local culture in project-based
chemistry learning. Meanwhile, new topics such as "natural products" and "Ethno-STEM
approach" have great potential for further research.
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Introduction

Most students consider chemistry to be unattractive
due to its abstract nature (Huangfu et al., 2025). If it is
not taught in a concrete manner, it will be difficult
for students to understand it, especially in its
application in everyday life (Muti'ah et al., 2021).

Learning activities become more interesting and
beneficial when students have the opportunity to
rebuild their knowledge about the phenomena of life
around them and relate it to science (Halimah et al.,
2024). This can be done by incorporating elements of
culture in everyday life into learning. Learning that
integrates cultural elements is called ethnoscience-based
learning (Fitri et al., 2024; Pertiwi et al., 2021).

How to Cite:

Ethnoscience aims to bridge the gap between
traditional knowledge passed down from generation to
generation and existing scientific developments so that
it can be scientifically justified (Sudarmin et al., 2017). In
addition, ethnoscience is a very useful medium to
support students in discovering the connection between
social phenomena and science (Harjono et al., 2025).
According to Jofrishal et al. (2020), ethnoscience is
divided into several specific disciplines, namely
ethnomathematics, ethnobiology, ethnobotany,
ethnophysics, ethnomedicine, and ethnochemistry. In
learning, ethnochemistry is used to understand the
cultural elements in daily life that are related to the
chemistry material being studied. Thus, it is hoped that
this can improve chemistry learning to be more
enjoyable and relevant to real life (Jofrishal & Seprianto,
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2020). From previous research results, ethnochemistry
can be used as a learning resource (Irawati et al., 2023;
Umam & Wahyudiati, 2023).

Medicinal plants commonly used by local
communities are studied as ethnochemistry, which can
foster cultural awareness and make learning more
meaningful (Nursaadah et al., 2017; Pertiwi et al., 2021).
To be more effective, ethnochemistry in learning can be
collaborated by applying certain learning models. One
learning model that can be applied is project-based
learning combined with ethnochemistry, known as
Ethno Project-Based Learning or Ethno-PjBL. Ethno-
PjBL is an innovative learning model that adapts
cultural values into chemistry learning, enabling the
learning process to become more meaningful and
aligned with real-life contexts (Rahman et al., 2023;
Wahyudi et al., 2023). Ethno-PjBL can be a solution for
teachers to train students' creative, innovative, and
problem solving skills as well as their science literacy
through the completion of ethnochemistry-based
projects (Dewi et al., 2019; Sudarmin et al., 2020; Sumarni
& Kadarwati, 2020; Widarti et al., 2025).

Research on Ethno-Project-Based Learning (Ethno-
PjBL) has been developing since 2017, with most
existing studies still focusing on model implementation,
module development, and testing its effectiveness in the
classroom (Mirnawati et al.,, 2021; Ramadhina et al,,
2025; Susilo & Salirawati, 2025). In addition, several
studies only show changes in behaviour and learning
outcomes due to the integration of cultural values into
learning (Permatasari et al., 2019). To date, there has
been no comprehensive systematic study mapping the
development, research patterns, and research
collaboration networks of Ethno-PjBL, particularly in
chemistry education, using a bibliometric approach.
Most  previous studies also tend to place
ethnochemistry in a broader framework such as Ethno-
STEAM or culturally responsive learning (Alghorina &
Effendi, 2024; Aqilla & Effendi, 2022; Fikrina et al., 2022),
without specifically analysing the research landscape of
Ethno-PjBL as a stand-alone pedagogical model.
Therefore, bibliometric analysis is needed to identify
publication trends, productive authors and institutions,
dominant keywords, and emerging research clusters in
this field.

This study provides a structured bibliometric
mapping of Ethno-PjBL research in chemistry education,
thereby providing a macro-level understanding of the
intellectual structure and future direction of research.
This study provides an overview of how Ethno-PjBL has
developed over time. By identifying research gaps and
thematic concentrations, this study can assist future
researchers in designing more focused research and
avoiding redundancy. In addition, bibliometric
mapping is also important for strengthen the theoretical
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and methodological foundations of Ethno-PjBL in
chemistry education research.

Therefore, this article will discuss bibliometric
analysis, which is a quantitative analysis aimed at
observing trends and patterns in research on Ethno-
Chemistry Integrated Project-Based Learning (Ethno-
PjBL) (Kurdi & Kurdi, 2021). Bibliometrics was chosen
because it can provide an overview of the development
of Ethno-PjJBL  research (Kiling¢ S$ehide, 2024;
Mu'yidarrahmatillah et al., 2024).

The main focus of this study is to examine the
direction and distribution of research, prolific authors,
and research opportunities for Ethno-PjBL based
on successfully identified research trends. In addition,
these results can also be used by teachers or other
researchers as a reference for conducting research on
Ethno-PjBL topics in the future. Thus, it can be stated
that the questions for this study are: RQ1l: How many
Ethno-PjBL research publications were there from 2017
to 2024? RQ2: Who are the authors with the most
publications on Ethno-PjBL from 2017 to 2024?RQ3:
How can the research trends on Ethno-PjBL from 2017
to 2024 be visualised? RQ4: What are the opportunities
for future research on Ethno-PjBL in chemistry
education?

Method

This study is a bibliometric analysis, which is a
quantitative analysis method that aims to identify
publication groups in specific fields using a database of
research articles published on Google Scholar (Irwanto
et al., 2024). Google Scholar was chosen as the database
for this study because ethnochemistry is widely
practised in Indonesia and published in journals
indexed by Google Scholar, and the published articles
are easily accessible and freely available. This
bibliometric analysis uses the PRISMA approach. The
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) method is an analysis
method used to review literature in scientific research.
The PRISMA method used in this study includes data
identification, screening, data eligibility assessment,
and data presentation (Moher et al., 2009; Page et al.,
2021).

Keyword Selection

Data search utilised Publish or Perish (PoP)
software using relevant keywords, namely "Ethno
Project Based Learning", "Ethno PjBL", "Ethno Project
Based Learning Chemistry", and "Ethnochemistry
PjBL". In addition, Mendeley Desktop was used to assist
in the citation management and manual data cleaning
processes.
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Data Collection

The initial search phase using the Publish or Perish
(POP) software yielded a total of 400 documents, with
each keyword yielding 100 documents. Only
articles, conferences, and proceedings that were open
access were selected, applying the predetermined
inclusion and exclusion criteria. To maximise the
analysis results, the selected documents were limited to
the use of Indonesian and English, and only on
Chemistry Education in Indonesia.

After screening, the documents were saved in RIS
format and imported into Mendeley Desktop for manual
cleaning. Subsequently, after data cleaning was
completed, 23 documents were obtained that met the
criteria for further analysis using VOSviewer. The
data collection steps can be seen in Figure 1.
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Figure 1. Data collection steps with PRISMA methods

Data Analysis

The data analysis stage begins by entering the
selected documents into the VOSviewer application.
VOSviewer is used as an aid to visualise the
interconnected  networks regarding Ethno-PjBL in
chemistry learning (Meng et al., 2020). VOSviewer was
chosen because it produces good mapping; as the
number of documents increases, the visualised nodes
become larger (van Eck & Waltman, 2010; Zupic & Cater,
2015). In addition, the relationships between groups of
items can also be seen in the connecting lines. The
thicker the lines, the higher the collaboration between
item groups (Yuliana et al., 2021). The data analysis
conducted included the number of publications, authors
with the most documents, mapping research trends, and
future research opportunities for Ethno-PjBL,
particularly in Chemistry Education, based on mapping
from 2017 to 2024.

Result and Discussion

Number of Ethno-PjBL Publications in 2017 to 2024
The number of publications on Ethno-PjBL research
topics during 2017 to 2024 is presented in Figure 2.
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Figure 2. Number of publications Ethno-PjBL from 2017~
2024

Figure 2 shows that Ethno-PjBL research is still
rarely studied. Research on Ethno-PjBL applied to
chemistry learning only began in 2017 with 2
documents, 2018 had no related publications, 2019 had
3 documents, 2020 had 2 documents, 2021 had 5
documents, 2022 experienced a decline of 2 documents,
2023 had 4 documents, and 2024 had 5 documents. This
means that over the last 8 years, Ethno-PjBL research has
grown from 2017 to 2024, with the highest number of
publications in 2021 and 2024, each with 5 documents,
despite experiencing increases and decreases during
that period. The decline occurred between 2017 and
2020. This was because Ethno-PjBL was still relatively
new to researchers during that period. In addition, in
2020, Indonesia experienced the Covid-19 pandemic,
which caused all activities to be carried out from home,
including teaching and learning activities at school. This
condition also had an impact on the implementation of
field research, which had to be adjusted to the situation
at that time (Indawati et al., 2022; Rifai et al., 2021).
Ethno-PjBL research during this period included
projects related to traditional foods, batik, customs such
as traditions and culture packaged in student’s
worksheet, E-modules, vlogs, products such as soap,
practical guides, and Lesson Plans.

Authors with the Most Publications on Ethno-PjBL in 2017
to 2024

Mapping of authors with the most publications on
Ethno-PjBL in 2017 to 2024 utilised Co-Authorship
mapping in VOSviewer software (Sa’adi et al., 2024).
The mapping is presented in Figure 3. Figure 3 shows
that the author with the most publications on Ethno-
PjBL from 2017 to 2024 is Sudarmin. He is an
ethnoscience expert from Universitas Negeri Semarang,
Indonesia. The mapping results are shown by
Sudarmin's position as the largest node at the centre of
the network. Larger nodes reflect a greater number
of publications, while the lines indicate collaboration
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with other authors (Fitri et al, 2023). Sudarmin
published a total of seven documents from 2017 to 2024
(Carnawi et al., 2017; Nur et al., 2024; Sudarmin et al.,
2024; Sudarmin et al., 2024; Sudarmin et al.,, 2023;
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network, such as collaborations with Handayani, Sarwi,
and Sumarni, which demonstrated his contribution to
collaborative research on the topic of Ethno-PjBL. Details
of the Ethno-PjBL research conducted are presented in

Sudarmin et al.,, 2019; Sudarmin et al.,, 2019). In this Table1
research, Sudarmin had many collaboratorsin his
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Figure 3. Results of Mapping Authors with the Most Publications from 2017-2024
Table 1. Details of the Ethno-PjBL Research Conducted by Sudarmin
Title Year Content
Application of Project-Based Learning (PBL) Model for 2017 Local practices of salt utilisation in food products (such as
Materials of Salt Hydrolysis to Encourage Students' salted eggs) as a learning context for salt hydrolysis salt,
Entrepreneurship Behaviour which was then developed
The Influence of the Project Based Learning Integrated 2024 Ethno-STEM is used to develop project based learning on

Ethno-STEM of Chemical Equilibrium on the Pancasila
Student's Profile of 's Mutual Cooperation Dimension
The Implementation of a Chemical Project Learning
Model Integrated with an Ethno-STEM Approach on the
Topic of Water Treatment Using Kelor (Moringa oleifera)
Seed Extract as a Bio-Coagulant

Chemistry Project-Based Learning for Secondary
Metabolite Course With Ethno-STEM Approach to
Improve Students' Conservation and Entrepreneurial
Character in The 21st Century

Implementing the Model ff Project-Based Learning;
Integrated With Ethno STEM to Develop Students'
Entrepreneurial Characters

Development of Innovative Ethno-Vlog Media Based on
Ethno-STEM to Equip Students' Creativity and Realise
UNNES Conservation Vision

How to Increase Students' Global Diversity Character: A
Study of the Influence of Ethno STEM-Integrated Project
Learning Model on Indonesian Tea Aroma Volatile
Compounds

chemical equilibrium material through the local phenomenon

of ganjel rel food.

2019 A project-based learning model that integrates ethno-science
on the use of moringa (Moringa oleifera) seeds as a bio-

coagulant in water treatment with the concept of colloid
chemistry.

Ethnoscience-based Project-Based Learning utilising

2022 traditional medicinal plants as a source of secondary
metabolites, integrated with the STEM approach STEM

approach to develop students' conservation and

entrepreneurial characters

2019 Project-Based Learning based on ethnoscience in

batikmaking, particularly traditional natural dyes, integrated
with the Ethno-STEM approach to develop students'
entrepreneurial character.

Project-Based Learning based on the exploration of local
wisdom packaged in Ethno-vlog products, integrated with
the Ethno-STEM approach to support environmental
conservation values

2024 Ethnoscience-based project-based learning on Indonesian tea
processing and aroma characteristics integrated with volatile
compound analysis to develop students' global diversity
awareness

2024
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Visualisation of Ethno-PjBL Research Trends in 2017 to 2024

Bibliometric mapping with VOSviewer produces
three different visualisations, namely network
visualisation, overlay visualisation, and density
visualisation (Fitri et al., 2023; Gandasari et al., 2024).
Network visualisation serves to map and display the
relationships between elements in bibliometric
data, such as authors (co-authorship), keywords (co-
occurrence), and citations, so that the intellectual
structure of a field of research can be seen systematically
(Saiz-Alvarez, 2024).

Each element is represented as a node (circle), while
the relationships between elements are depicted
through lines (links) that indicate the strength of
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the connection; the size of the node reflects the
frequency of occurrence or number of publications,
while the thickness of the line indicates the strength of
the relationship, and the colour marks clusters of
interrelated themes (Paolone et al., 2025; van Eck &
Waltman, 2010). The network visualisation is shown in
Figure 4. Based on the figure, it can be seen that the
network visualisation contains 23 items grouped into 4
interconnected clusters.

Each cluster shows developments in Ethno-PjBL
research and its relationship with other clusters and
items. For more details, the cluster groups with specific
colours can be seen in Table 2.
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Figure 4. Network Visualisation of Ethno-PjBL Topics from 2017-2024
Table 2. Research Topics Ethno-PjBL in Each Cluster
Cluster Colour  Number of Items Items

Red 7
Green

Blue 5
Yellow 4

Chemistry learning, culture, ethnology, ethnochemistry, implementation, study, learning
7 Control class, development, ethno-stem, ethnoscience, influence, natural product, teaching

material.
Application, ethno-stem approach, model, research, science
Analysis, creative thinking skills, project, student

The network visualisation shows that the focus of
Ethno-PjBL research covers several themes such as
ethnochemistry, ethno-STEM, creative thinking
skills, development, and teaching materials. Key terms
such as project, student, learning, and model indicate
that the research focuses on a project-based learning
approach with the integration of ethnoscience. "Project"
is the central node, indicating that project based learning
is at the core of this research. Topics such as ethno-STEM
and chemistry learning have a strong relationship with
the aspects of student and model development. In

addition, the development of Ethno-PjBL research topics
can also be seen through overlay visualisation (Guo et
al., 2025; Ramadhani et al., 2024).

The overlay visualisation can be seen in Figure 5. It
can be seen that research related to Ethno-PjBL began to
grow in 2019, despite experiencing fluctuations in the
number of publications. Publications with the theme of
Ethno-PjBL became increasingly relevant between 2021
and 2023, as indicated by the green to yellow colours in
the graph. The green area indicates that the Ethno-PjBL
research theme and STEM approach are the focus of
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current trends. Interms of time, research related to
Ethno-STEM has shown a recent increase (2021-2023),

creative tinking skill

Volume 12, Issue 4, 29-39

while older themes such as culture and ethnochemistry
formed the basis at the beginning of the research period.

o e analysis
ethnodge misty
N 4 chemistey learning
rmpte et ation wthtno
gy PUU toaching matecisl
'E-"‘R contral cless
stuglent ethrgstem
infiuence
n‘cl
othno stems spprosch develgpmaent
N
applEmuon r ol ch
\Y naturalproduct
‘,‘v VO Sviewer

| 20 Xt <013

Figure 5. Overlay Visualisation of Ethno-PjBL Topics from 2017-2024

Future Research Opportunities for Ethno-PjBL

Density visualisation in VOSviewer serves to show
the level of density of occurrence and interconnection of
bibliometric elements in a research map (Adima et al.,
2024; van Eck & Waltman, 2010). Lighter coloured areas
indicate topics or keywords that appear frequently and

L-ﬂ- VOSviewer

have strong connections, while darker colours indicate
lower intensity (Patty et al., 2024). This visualisation
helps to identify the focus and dominance of research
themes quickly and systematically. The intensity of the
topics discussed in Ethno-PjBL research can be seen in
the density visualisation shown in Figure 6.

Figure 6. Density visualisation of ethno-PjBL topics 2017 - 2024

It can be seen that the density of research topics
centres on "Project' as the main theme, followed by
"Ethno-STEM" and "Development'. Topics such
as "Ethnochemistry" and "Chemistry learning" have the

potential to grow further. However, areas with low
density, such as "Natural product" and "Ethno-STEM
approach", open up great opportunities for new research
exploration.
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Conclusion

Ethno-PjBL research during 2017 to 2024 shows
stable but still limited growth. During the 8-year period,
research related to Ethno-PjBL experienced both
declines and increases. This is because Ethno-PjBL was
indeed experiencing growth during that period. The
highest number of publications was in 2021 and 2024,
with 5 documents each. The author with the most
publications was Sudarmin, with 7 documents. Topics
such as ethnochemistry, ethno-STEM, creative thinking
skills, development, and teaching materials were the
centre of attention. This trend continues to develop, with
the current focus on creative thinking skills and teaching
material development. For the future, research
opportunities include exploring "natural products" and
"Ethno-STEM approaches" that can be applied in
project-based chemistry learning with
cultural integration to support teaching materials and
specific skills that teachers and students want to achieve.
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