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Abstract. Chemistry education is often considered difficult because many concepts are
abstract. Therefore, local wisdom-based learning media are needed to make learning more
contextual and relevant to students’ experiences. This study aimed to map research trends on
the integration of local wisdom into chemistry learning media using a Systematic Literature
Review. Articles were collected from Scopus and Google Scholar (2015-2025), limited to
empirical studies. Of the 515 initially identified articles, 24 met the inclusion criteria and
were analyzed. The findings show that studies were dominated by the development of modules
and e-modules (25%), mainly for high school students (88%), with acid-base chemistry being
the most frequently studied topic (29.17%). Research variables focused on media feasibility
(70.83%), while affective aspects, chemistry literacy, immersive digital media, and broader
regional representation of local wisdom remain limited. This study provides research trend
mapping and directions for developing more innovative and contextual chemistry learning
media.
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INTRODUCTION are needed to present abstract concepts in a
Chemistry education is closely related to more concrete and comprehensible manner
everyday life because it explains various [5]. One approach to addressing these learning
phenomena encountered in students’ daily barriers is the use of innovative learning media
experiences, such as the fermentation process [9], [20], [11].
in traditional foods and color changes in Media can simplify complex instructional
natural  indicators.  These  phenomena materials, represent concepts that are difficult
demonstrate that chemistry not only examines to visualize with words alone, and make
the principles, structures, properties, and molecular representations and microscopic
reactions of substances, but also explains phenomena that are difficult to observe
various phenomena in the surrounding directly more concrete [12], [13], [14].
environment [1]. Chemistry is also known as Contextual media help students connect
the central science due to its role in bridging chemical concepts to everyday life, making
various fields of knowledge [2]. learning more meaningful [14].

Despite its significant contribution to the Given these challenges, integrating local
advancement of science, chemistry learning is wisdom into chemistry education offers an
still considered difficult by the majority of opportunity to connect abstract concepts with
students [4], [5], [6]. These difficulties arise students’ cultural and environmental contexts.
due to the abundance of abstract concepts and Local wisdom acts as a cognitive bridge that
the demands for complex computational skills enables students to associate abstract chemical
[7, 8]. Therefore, effective learning strategies concepts with real-world practices familiar to
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their daily lives. In line with the Indonesian
National Education System Law No. 20 of
2003, Article 36 paragraph (3), curriculum
development  should consider  regional
potential and the students’ surrounding
environment. Therefore, incorporating local
wisdom into the learning process may serve
not only as an instructional innovation but also
as an effort to implement educational policies
that support learning aligned with students’
backgrounds and needs. Local wisdom reflects
a community’s social and cultural identity
through values and traditions inherited across
generations [16], [17]. These values not only
enrich the curriculum but also help students
understand and appreciate their own cultural
identities [17].

Integrating local wisdom into learning
can create a more meaningful and relevant
learning process. In addition, local wisdom-
based learning media may assist students in
understanding chemical concepts through real-
life experiences in their surroundings [18].
Furthermore, local wisdom also plays an
important role in maintaining environmental
balance and the sustainability of natural
resources through cultural values inherited
across generations [19]. Therefore, the
integration of local wisdom into chemistry
learning  media  enhances  conceptual
understanding while encouraging
environmental awareness and appreciation of
local culture.

Currently, various studies have developed
media that support the chemistry learning
process, such as E-LKPDs incorporating
ethnoscience [21], [22], [23], chemistry
learning media based on socio-scientific issues
[24], [25], [26], and contextual-based media
[25], [27]. Along with the development of
these innovations, research has also begun to
examine the incorporation of local wisdom
into chemistry learning media. Kelana &
Irawan [27] developed an e-module on
colloids based on Papuan local wisdom, while
Normayanti & Zamhari [28] designed a
“Chemical Paper Puppet” teaching aid for
chemical bonding using an approach that
integrates character education and local
wisdom. Additionally, Tangio et al. [29]
explored the use of local plants from Meranti
Village as learning content and media
integrated with local wisdom.

These findings indicate a positive trend
toward local wisdom-based  chemistry
learning. However, existing studies are still
centered on the design and assessment of
learning media. In addition, previous reviews
have not specifically mapped local wisdom-
based chemistry learning media. Therefore,
this study was conducted to identify research
trends, gaps, and future directions for the
development of local wisdom-based chemistry
learning media. Research Questions:

1. How is the integration of local wisdom in
chemistry learning media examined in
terms of research objectives, research
variables, chemistry concepts, and the local
wisdom addressed?

2. What are the reported results and
conclusions from the research, and what
insights can be identified from these
findings?

METHOD

This study used a systematic literature
review (SLR) to identify and analyze articles
related to the integration of local wisdom into
chemistry learning media.

Data Collection

The data were obtained through a
systematic search of the Scopus and Google
Scholar databases, covering publications from
2015 to 2025. The 2015-2025 publication
period was selected because, over the past

decade, there has been a significant
transformation in  chemistry  education,
particularly  the transition toward the

digitization of teaching materials and the

strengthening of local wisdom-based character

education in response to the 21st-century
curriculum. The keywords used included:

“Media”; “Chemistry Learning”; “Local

Wisdom”; “Media”; “Chemistry Learning”;

and “Local Culture.” The articles selected for

this study met the inclusion criteria established
by the researcher, as follows:

1. Explicitly discuss the integration of local
wisdom into chemistry learning media;

2. Articles were written in Indonesian or
English;

3. Articles are the results of empirical
research (not literature reviews, editorials,
or short reports);

4. Available in full text; and
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5. Articles published in journals indexed by

Scopus or Google Scholar.

The initial search yielded 515 articles,
which were then screened through a multi-
stage process including duplicate removal, title
and abstract screening, and eligibility
assessment based on inclusion criteria. In the
final stage, 24 articles were selected for
analysis. The reduction occurred because
many studies did not specifically focus on
local wisdom integration in chemistry learning
media or lacked sufficient empirical data.
Figure 1 presents the article selection
flowchart.
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]
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Figure 1 Flowchart of SLR

Data Analysis

Data were analyzed manually using an
inductive thematic analysis approach, which
involved reading articles, identifying key data,
coding, and compiling main themes. Primary
codes were extracted from key information,
including research objectives, media types,
chemistry concepts, local wisdom, sample
characteristics, and research variables.
Similar codes were then grouped into
secondary codes to establish the overarching
themes. To ensure validity and consistency,
the coding and thematic groupings underwent
a peer-review process. The final results are
presented using frequency tables, percentages,
and descriptive narratives.

RESULT AND DISCUSSION

This study identified six main themes:
research  objectives, research variables,
sample, chemical concepts, local wisdom
addressed, and research conclusions.

The “Objectives” theme. The frequency
of themes identified through the coding

process is presented in Table 1. The analysis
results indicate that there are four main
categories of research objectives in studies on
local wisdom-based chemistry learning. The
first code, namely the development and
feasibility assessment of local wisdom-based
learning media, had the highest percentage at
70.83%. This shows that most studies still
focus on the development and validation of
learning media. The second code, concerning
the effect of local wisdom-based media on
students’ cognitive abilities, accounted for
16.67%. These findings suggests that
improving students’  cognitive learning
outcomes remains a key focus in chemistry
education [31], [32], [33], [34].

The third code, regarding the
improvement of chemistry literacy, accounted
for 8.33%. This indicates that chemistry
instruction based on local wisdom is beginning
to emphasize students’ ability to comprehend
and apply chemical concepts in real-life
contexts [35, 36]. Meanwhile, the fourth code,
the influence of local wisdom-based media on
students’ affective aspects, accounted for
4.17%. This focus is aimed at increasing
students’ interest, motivation, and positive
attitudes [36].

Table 1 Frequency and Percentage of the Theme
“Research Objectives”

Code Research ID f %
Developing and Al, A2, A3, 17 70.83
evaluating the A5, A6, A7,
feasibility of A8, A9, A10,
learning media Al3, Al5,
based on local Al6, Al7,
wisdom Al9, A21,

A23, A24
The effect of A4, Al4, A18, 4 16.67
learning media A22
based on local
wisdom on
students’
cognitive abilities
The effect of Al2, A20 2 8.33
learning media
based on local
wisdom on
scientific and
chemistry literacy
The effect of All 1 4,17

learning media
based on local
wisdom on
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Code Research ID f %
students’
affective abilities
Total 24  100%

In general, research trends on chemistry
learning media that integrate local wisdom are
still dominated by product feasibility tests.
This finding aligns with the results of a
systematic literature review conducted by
Rahmi et al. [37], which showed that research
on chemistry learning media is still dominated
by studies on the development of such media.
This dominance is likely influenced by the
growing need for contextual, interactive
learning media that are relevant to students’
daily lives to help them understand abstract
chemical concepts. On the other hand, studies
examining the actual impact of learning media
integrated with local wisdom on students’
cognitive, affective, and chemical literacy
domains remain relatively limited. This
situation indicates an imbalance in research
focus within the field of learning. Therefore,
there is an opportunity for future research to
develop more integrated studies, not only
product-oriented but also focused on their
impact on the cognitive, affective, and
chemical literacy domains within real-life
contexts.

The “Variables” theme. The variables in
this study were classified into two main
categories:  independent  variables and
dependent  variables. The  frequency
distribution of the independent variables is
shown in Figure 2.

Module/E-Modules
E-Book/Books
E-LKPD/LKPD

Mobile Apps

Web Media

Game

Worksheet

Wayang Media

Pantun Media

Virtual Reality Chemistry

= Percentage (%)

Figure 2 Percentage of ‘Research Independent
Variable’ Codes

Based on Figure 2, modules and e-
modules are the most widely used forms of
media used to integrate local wisdom into
chemistry  learning, with the highest
percentage at 25%. This finding aligns with
the research by Islamiati and Redhana [38],
which indicates that e-modules are widely
developed in chemistry education because they
can be flexibly accessed both online and
offline, support self-directed learning, and
enable multimedia integration to visualize
abstract chemical concepts. Meanwhile, the
adoption of innovative learning media,
including Virtual Reality, mobile applications,
and educational games, remains relatively
limited. This finding opens opportunities for
future research to explore interactive media
that can contribute to creating more authentic
and  meaningful  learning  experiences.
Meanwhile, the distribution of dependent
variables is presented in Figure 3.

Validity / Suitability of..
Learning outcomes

Scientific/ Chemistry..
Motivation/Interest

70,83

16,67
8,33
4,17

0 20 40 60 80

m Percentage (%)

Figure 3 Percentage of the ‘Research Dependent
Variable’ Code

Based on Figure 3, the feasibility test was
the most frequently measured variable, with a
percentage of 70.83%. This indicates that most
studies still focus on the validity and
suitability of media as the initial stage of
learning  product  development.  Other
variables, such as learning outcomes, learning
motivation, and students’ interest in learning,
as well as science and chemistry literacy,
remain relatively limited. These findings
suggest that future research should develop
innovative learning media while
comprehensively testing their impact across
various domains of student competencies.

The ‘Sample’ theme. As shown in Figure
4, most studies were conducted at the high
school level, accounting for 88%, while only
12% involved university students.
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= High school
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12%

Figure 4 Percentage of “Research Sample”
Themes

Based on Figure 4, most research samples
consisted of high school students from various
grade levels. According to the study by Hakim
et al. [39], this predominance is attributed to
the numerous challenges students face in
learning chemistry at the high school level,
such as a lack of understanding of abstract
concepts, insufficient mathematical skills, and
low motivation to learn. Therefore, chemistry
education research has largely focused on
addressing various learning challenges at this
level. Conversely, research involving college
students remains relatively limited. This
situation indicates that the integration of local
wisdom in higher education chemistry still
needs further investigation to obtain a broader
understanding of its effectiveness across
educational levels.

The ‘Research Concepts’ theme. As
shown in Figure 5, the most frequently studied
chemistry topic was acid-base chemistry [31],
[32], [38], [39], [40], [41], with a percentage
of 29.17%, while other topics such as colloids
[28], [42], [43], electrochemistry [46],
inorganic chemistry [36], green chemistry
[47], buffer solutions [48], and others appear
in smaller numbers, as shown in Figure 5.

Acids and Bases
General Chemistry
Colloids
Elemental Analysis
Electrochemistry
Chemical Bond
Inorganic Chemistry
Green Chemistry
Buffer Solutions
Reduction and..
Integrated Science

29,17
25

NN N NN NN

N NN NG NI NG NN
RFRrRrRrRrRRR

0 10 20 30 40

m Percentage (%)

Figure 5 Percentage of ‘Chemical Concepts’
Codes

Acid-base concepts are frequently
discussed in research articles due to their
abstract nature and tendency to lead to
misconceptions  [49],  necessitating a
contextual learning approach grounded in local
wisdom to assist students in linking these
concepts to real-world phenomena in everyday
life. Meanwhile, the limited research on
concepts such as electrochemistry, green
chemistry, and  other topics opens
opportunities for future research to broaden
the use of local wisdom in more complex
topics.

The ‘Local Wisdom Highlighted’
theme. As shown in Figure 6, local wisdom
originating from Jambi appeared most
frequently with a percentage of 19.5%, while
Malang [46], Tanjung Pinang [36], and Papua
was less frequently represented in the
literature, and there were also articles that did
not specifically explain the local wisdom
highlighted [34], [36], [48].

Jambi

Jawa Timur/Selatan
Kalimantan

Not specifically explain
Semarang

Lombok

Bali

Madura

Malang

Tanjung Pinang
Papua

= Percentage (%)

Figure 6 Percentage of the Code ‘Local Wisdom
Highlighted’

As shown in Figure 6, the local wisdom
most frequently highlighted in the research
originates from the Jambi region, while areas
such as Malang, Tanjung Pinang, and Papua
remain largely unexplored. This indicates that
research on chemistry education based on
local wisdom remains concentrated in specific
regions. Equally significant yet under-exposed
cultures still hold great potential for
development in future research. Thus,
expanding the sources of local wisdom from
various regions in Indonesia has the potential
to enrich contextual chemistry learning
approaches, while simultaneously
strengthening the preservation of cultural
values in education.
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The ‘Conclusions’ theme. Based on
Table 2, the mapping results indicate that most
studies conclude that learning media based on
local wisdom have a high level of feasibility
and have a positive impact on chemistry
learning [49], [50], [51].

Table 2. Percentage of ‘Research Conclusion’

Codes
Code Research f %
ID
Learning media Al, A2, 17  70.83
based on local A3, A5,
wisdom have been A6, A7,
proven to be feasible A8, A9,
and valid Al0, A13,
Al5, Al6,
Al7, Al9,
A21, A23,
A24
Local wisdom-based A4, Al4, 4 16.67
learning media can Al8, A22
improve students’
cognitive abilities
Local wisdom-based  A12, A20 2 8.33
media effectively
improve students’
chemistry and
scientific literacy
Local wisdom-based  All 1 4.17
media improve
students’ affective
abilities
Total 24 100

Based on Table 2, the results from the
analysis of 24 articles indicate that research
on chemistry learning media integrated with
local wisdom effectively supports the learning
process. The majority of studies (70.83%)
concluded that the developed learning media
were proven to be feasible, valid, and practical
to use. These findings suggest that the
integration of local wisdom into learning
media may produce learning tools that are
contextually relevant and suited to students’
needs [29], [48].

Furthermore, the research indicates
that chemistry learning media integrated with
local wisdom can enhance students’ cognitive
abilities, affective aspects, and chemistry
literacy. This improvement occurs because the
integration of local culture serves as a
conceptual bridge that helps concretize

abstract chemistry concepts, bringing them
closer to students’ daily experiences.

Overall, the findings indicate that
chemistry learning media incorporating local
wisdom can promote more meaningful and
contextual learning. Future studies should also
give greater attention to developing innovative
technology-based media, as immersive
technologies have the potential to enhance
culturally relevant learning experiences and
support  21st-century skills [52], [53].
Additionally, research should also examine its
impact more comprehensively on students’
cognitive, affective, and chemistry literacy
aspects.

This study has several limitations because
the analyzed articles were limited to specific
databases and publication periods. In addition,
the selection process used specific inclusion
and exclusion criteria, so some relevant studies
may not have been included. Therefore, future
research should use broader literature sources
to provide a more comprehensive overview of
local wisdom-based chemistry education
research.

CONCLUSIONS AND
RECOMMENDATIONS

Based on the results of a systematic
literature review of 24 articles published
between 2015 and 2025, this study indicates
that research on chemistry learning media
integrated with local wisdom is still dominated
by the development of modules and e-modules
at the high school level, particularly in
regarding acid-base topics. The findings
indicate that local wisdom has the potential to
support more contextual and meaningful
chemistry  learning. However, research
involving digital technology, science literacy,
and the higher education context remains
relatively limited. Therefore, future research
should focus on the development of more
innovative technology-based media and the
expansion of the application of local wisdom
integration into a broader educational context.
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