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Abstract: Local wisdom-based learning is one of the innovative approaches in science education that enhances the relevance
of scientific knowledge to everyday life. One form of local wisdom that can be studied from an ethnoscientific perspective
is the production of durian tempoyak in Indragiri Hilir, Riau. The fermentation process of durian tempoyak involves scientific
concepts in biology and chemistry, such as microorganism activity, fermentation reactions, and changes in food's physical
and chemical properties. However, research on integrating local wisdom into science education remains very limited. This
study aims to analyze local wisdom in the production of durian tempoyak from a scientific perspective. Data were collected
through interviews with informants selected using the snowball sampling method. Data analysis was conducted using the
Miles and Huberman qualitative approach. The research findings indicate that the Malay community continues to preserve
the tradition of making durian tempoyak. The production process includes preparing materials and tools, fermentation stages,
and its benefits in science learning. In conclusion, exploring ethnoscience in durian tempoyak production provides an
opportunity to link science with local culture, particularly in biotechnology. Integrating local wisdom into science education

will enhance students’ appreciation of culture and develop 21st-century skills.
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Introduction

Indonesia has an area of 5,193,250 km2 [1],
Indonesia's territory consists of many islands. Various
ethnic groups inhabit the islands in Indonesia, and each
ethnic group has its uniqueness and characteristics [2].
Indonesia's territory consists of many islands. Various
ethnic groups inhabit the islands in Indonesia, and each
ethnic group has its uniqueness and characteristics [3].
Indonesia is known as a multicultural country [4]. Cultural
diversity in each region has its characteristics. Every culture
found in each region becomes the identity of that region.
Traditions that have always been preserved and maintained
to this day are what have become the value of this area [5].
Some examples of local Indonesian wisdom include the
management of aquatic resources in the form of manongkah
shells [3], and the potential of plants as traditional medicine
in Madura [6]. Learning that integrates local wisdom in
science is known as ethnoscience.

Ethnoscience or ethnoscience comes from the Greek
word "ethnos”, which means "people”, and "Scientia" from
the Latin word "knowledge." [7]. So, ethnoscience itself
means knowledge possessed by a nation, ethnic group or
certain social group [8]. Learning that integrates the concept
of ethnoscience is based on the recognition that culture is an
essential part of education as a form of thinking,
communication and knowledge development [9]. The role of
local knowledge makes a significant contribution to the
development of science, especially in the fields of medicine
and natural resource management [10]. However, local
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knowledge also experiences changes due to changes in
physical resources as well as social, political, religious and
cultural changes [11]. In this era of globalization,
ethnoscience studies have a crucial role in preserving local
wisdom so that it can be passed on to future generations [12].
Ethnoscience studies should continue to carry out activities
to transform original science (knowledge that develops in
society) into scientific science. Ethnoscience studies should
continue to strive to transform local knowledge that develops
in society into scientific knowledge. Ethnoscientific research
has been carried out in various scientific disciplines,
including the integration of culture in science learning in the
context of the tradition of making whiting ( Lestari et
al.,2023), physics learning [14], chemistry learning [15], and
development of integrated teaching materials with local
wisdom [16], [17]. Integrating local wisdom in science
learning can be studied more deeply.

Science learning includes various concepts of
physics, chemistry, biology and earth-space sciences, which
provide students with experience and competence to
understand the natural environment [18]. In 21st-century
learning, students are also required to have the skills to solve
problems they encounter in their surrounding environment
[19]. Thus, science learning needs to be done contextually by
utilizing the local wisdom of the local community as the
context.

The Merdeka Curriculum also supports a learning
process that optimizes the use of local potential [20]. In
reality, many schools still do not utilize local culture [21].
This is influenced by several factors, including teachers'
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limitations in relating concepts, processes and applications
to preserving values. Several studies state that teachers still
have difficulty connecting the conditions of the learning
environment with the local wisdom around them [22];
teachers do not know the concept of ethnoscience, so they
never integrate local wisdom into learning [23]. The culture
that exists in society should be introduced to students
through the teaching and learning process [24].

The integration of local wisdom elements in learning
has an important role in line with the demands of 21st-
century skills, especially in the aspect of cultural literacy
[25]. This local wisdom-based learning has a positive impact
(Gumilar, 2024). The positive impact felt is that learning can
improve students' critical thinking [27], [28], problem-
solving and student communication [29], motivation and
learning outcomes [30], and learning achievement (Jacinda
et al., 2023). Therefore, studying local wisdom in formal
learning is important as an effort to contribute to its
preservation so that it can survive in the era of globalization
[25].

Riau Province, located in Indonesia, on the island of
Sumatra, has rich cultural diversity. Most of the population
comes from the Malay tribe, an indigenous tribe that has
inhabited the Riau region for centuries. In the traditions of
Malay society, customs reflect the close connection between
humans and their natural surroundings. Various forms of
local Malay wisdom can be found in various fields, such as
plantations,  forest  conservation,  water  resource
management, animal husbandry, maritime affairs, and so on
[32].

Indragiri Hilir Regency is one of the administrative
regions of Riau Province, with 93.31% of its land area
consisting of lowlands or areas with river deposits, swamps
with peat (peat), mangroves, and consisting of large islands
and small islands. Most of the declining areas are in areas
near the coast or rivers. Meanwhile, around 6.69% of the
population is hilly, with an average height of 6-35 meters
above sea level. This part is located in the southern part of
the Reteh River and Keritang sub-district. Indragiri Hilir
Regency has a tropical rainforest climate, making the land of
Indragiri Hilir Regency good for farming. Many people in
Indragiri Hilir who live in hilly areas grow durian. When
durian season arrives, the price of durian fruit becomes much
cheaper in the market, and the people of the Kemuning sub-
district use this to make temporal.

Tempoyak is made from durian fruit and salt, which
is made through a quite long process because it has to be
fermented first (Rapeka et al., 2017). Tempoyak making has
been around since ancient ancestors and has been carried out
from generation to generation to the present generation. Of
course, it cannot be separated from the daily lives of the
Kemuning people. The routine of making tempoyak has
become a habit of Batu Ampar every time the durian season
arrives and has been passed down to this day. In line with the
demands of 21st-century skills, students are expected to have
cultural literacy. Researchers see that the wealth of local
wisdom of the Malay community has the potential to be
explored scientifically. Therefore, this research aims to
analyze the local wisdom of Tempoyak Durian from a
scientific perspective.
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Research Methods

This research was carried out in Batu Ampar village,
Kemuning subdistrict in 2024. The following is a map of
Batu Ampar village.
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Figure 1. Map of Batu Ampar Village

This research uses a qualitative approach. The
research method uses in-depth interviews and a literature
review; the research design is a case study. According to Yin
(2018), case studies are a research method that investigates
phenomena in depth and in a real context. The resource
person is a Malay ethnic community in Batu Ampar village,
Kemuning subdistrict, Indragiri Hilir Regency, Riau, namely
2 Malay ethnic residents in Batu Ampar village, Kemuning
subdistrict using the snowball sampling technique of
selecting sources. The two speakers are residents of Batu
Ampar village whose daily lives are during the fruit season,
either for personal consumption or for sale. Writing in
analyzing qualitative data uses the Miles-Huberman method.
Qualitative data analysis using the Miles and Huberman
method consists of three main stages: data reduction, data
presentation, and drawing conclusions/verification. Data
reduction is done by filtering, summarizing and selecting
relevant data to make it more organized. Furthermore, the
data is presented as descriptive narratives, tables or diagrams
to facilitate further analysis. The final stage is the conclusion,
namely the final analysis stage, which provides conclusions
from the data obtained after data verification during the
research.

Results and Discussion

The Riau Malay tribe is one of the largest tribes in the
entire Riau Province and the Riau Islands Province [35].
Carrying out a livelihood system based on fisheries and
plantation resources using traditional techniques, one of the
benefits of plantation resources is making tempoyak.
Tempoyak is a typical Malay food made from Durian.
Durian trees are often found in the Kemuning sub-district.
Durian trees vary in height from 20 to 40 meters and can
reach up to 50 meters. The trunk of the durian tree is round
with a rough and very rough surface, with a diameter ranging
from 2 to 80 cm [36]. Durian is a seasonal fruit; it can only
be produced twice in one year. It usually bears fruit at the
end of the year and also in the middle of the year [37]. Based
on the results of interviews with local people, this tradition
began with the Malay tribe in Batu Ampar Vvillage,
Kemuning subdistrict, making durian tempoyak because
there was lots of durian fruit during the harvest season.
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Hence, the Malay people in Batu Ampar village took
advantage of this.

Flgure 2 Durian frun (Durlo Zzibetinus Murr)

"Tempoyak is made because of the abundance of
durian fruit during the harvest season because in Batu
Ampar there are many durian trees that are continuously
processed into tempoyak and not only consumed directly and
sometimes mixed into porridge, not just processed into
tempoyak™ (interview with Siti, 2024)

Making tempoyak using durian fruit is done by
peeling the durian fruit and then separating the seeds and
flesh. After that, put the durian flesh in a container and add a
little salt. The final step is to close the container tightly and
store it for approximately 7 days.

Figure. 3 Making Tempoyak

Table 1. Reconstruction
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"The way to make tempyak is first to open the durian,
separate it from the seeds, then put the durian meat directly
into a plastic or jar. "Once it's been added, just add enough
salt, then close the jar tightly and wait 7 days” (Interview
with Siti, 2024).

Durian tempoyak is yellow and has a sour taste. Tempoyak
is widely used as a mixture of typical Riau Malay dishes such
as fish curry or chilli sauce.

OPPO Reno12 56

19 Des enm ﬂ 4.pukul 19.57

Figure 4. Durlan Tempoyak

“Tempoyak durian tastes sour, so if you add it to
cooking, you must add sugar. "Usually, this tempyak is used
as a mixture for dishes like fish curry and can be eaten with
chilli sauce straight away" (Interview with Melda, 2024).

The tradition of making tempoyak is reconstructed in
the following table to provide a systematic overview of the
manufacturing process. This table presents the stages,
materials and techniques used in making tempoyak.

Tempoyak is made using durian, which is often found
in plantations. Durian contains calcium, potassium and
vitamins B1 and B2 and also contains quite high levels of
vitamin C [43]. Tempoyak durian functions to facilitate the
body's digestive system. In making tempoyak, salt (NaCl) is
used, which is useful as a preservative and supports the
fermentation of lactic acid bacteria. The fermentation
process was carried out for 7 days under closed air. During
fermentation, chemical changes occur in an organic substrate
through the activity of enzymes produced by
microorganisms. The function of fermentation is to preserve
food naturally, and the fermentation process is carried out
anaerobically.

Topic Indigenous science Scientific Knowledge
Preparation for making Many durian trees grow in Batu Durian (Durio zibetinus Murr) is a seasonal fruit
Tempoyak Ampar village that bears fruit twice a year. It usually grows well in

the lowlands. Durian trees grow well in lowlands.
Durian trees vary in height from 20 to 40 meters
and can reach up to 50 meters. The trunk of the
durian tree is round with a rough and very rough
surface, with a diameter ranging from 2 to 80 cm
[36].

Tempoyak making process

Separate the durian flesh and
seeds

Durian flesh is rich in calcium, potassium, and
vitamins B1 and B2 and has a fairly high vitamin C
content [38].

241



Jurnal Pijar MIPA

March 2025, Volume 20 No. 2: 239-245

Durian meat is added to salt

Salt (NaCl) is used in making tempoyak as a
preservative and helps the fermentation process by
lactic acid bacteria [39].

Stored for 7 days

Fermentation is a process of chemical changes in
organic substrates that occurs through the activity
of enzymes produced by microorganisms. This
process takes place anaerobically and plays a role in
preserving food.

Product

Tempoyak

Durian Tempoyak contains energy, protein,
carbohydrates, fat, calcium, phosphorus, iron,
vitamin A, vitamin B1, and vitamin C [40].

Tempoyak can last a long time

Tempoyak can last 4-6 days because the
fermentation process takes place without additional
preservatives and is stored in a tightly closed
container, thus avoiding direct contamination by
hands [41].

Benefit

Tempoyak is used in cooking

Tempoyak, which contains calories, protein,
carbohydrates, phosphorus, iron and various
vitamins, is often mixed in typical Riau Malay
dishes. Durian tempoyak has good benefits for
digestion (Funan et al., 2024).

In 21st-century learning, students are expected to
have cultural literacy so they can know and understand the
local culture, not just be limited to foreign culture [44]. So
that local culture or wisdom is not lost and its existence is
maintained, it is necessary to instil a sense of love for culture
and local wisdom by incorporating cultural knowledge into
the learning process. Regional culture, local wisdom, and the
surrounding environment can contribute to student learning
in the form of thought patterns (cognitive), attitude patterns
(affective), and behaviour patterns (psychomotor) [45].

Table 2. Basic Competencies

The tradition of making tempoyak has the potential
to be a source of scientific learning. Science teachers,
especially in Riau Province, can use this local wisdom
context when studying biotechnology material. The process
of making tempoyak by fermentation by the Malay tribe in
Batu Ampar village involves the concept of IPA. Teachers
can also carry out learning scientifically. Students can do
science exercises by making tempoyak. Table 2 displays the
basic competencies in biotechnology material in class 1X
SMP/MTs, the following is the basic competition that will be
achieved:

Table 2. Basic Competencies

Material

Learning objectives

3.9  Describe the application

of biotechnology in «  Conventional
supporting human Biotechnology
survival through food e Modern Biotechnology

production.

4.9  Presenting the results of
investigations, ideas or
searching for
information about the
application of
biotechnology in
supporting human
survival through food
production.

Biotechnology

e Describe conventional biotechnology

e Describe modern biotechnology

e Conduct an experiment using the scientific method
of fermentation

o Gather information about the main ingredients to be
used as an alternative fermentation product

o Apply the knowledge they have acquired in making a
fermentation-based product

¢ Share information about the product they have
created with the community

Students can learn conventional biotechnology
concepts directly by linking the tempoyak-making process to
learning. The fermentation process used in making tempoyak
involves microorganisms such as lactic acid bacteria, which
are applications of simple biotechnology techniques. This
provides a practical understanding of how microorganisms
are used in food processing and the basic principles of
biotechnology that have been applied in local traditions.

Education is an effort to improve human abilities to
inherit, improve and build civilization in the future (An
Nisaa’an et al., 2022). Efforts to build civilization are carried

out by increasing knowledge and understanding of the
surrounding environment, especially those related to culture
as a legacy from previous generations. So that culture is
better known, this culture can be integrated into the learning
process at school, including science learning. Cultural values
that reflect local wisdom vary according to the
characteristics of each region, considering that Indonesia has
various tribes, ethnicities and traditions. With this process,
the younger generation has a high spirit of nationalism and a
sense of pride in the Indonesian nation [47]. Science is a field
of science that studies phenomena and everything that exists
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in nature [48]. Science learning can be developed by taking
advantage of the uniqueness and advantages of a region,
including its cultural aspects and traditional technology [49].
Learning that applies local culture can make students love
the region and their nation [50].

The curriculum for SMP/MTs/SMPLB or other
equivalent forms can include education based on local
excellence, as stated in Government Regulation 19 of 2005
concerning National Education Standards Article 14
paragraph (1). The regulations that have been established are
then refined into a curriculum that supports the teaching and
learning process utilizing culture, where the curriculum must
be responsive to various fields such as science, culture,
technology and the arts, which, of course, can build students'
curiosity and ability to use it appropriately [50].

However, learning based on local culture is still not
optimally implemented in schools. Research conducted by
Rikizaputra et al., (2021) which states that most teachers
have minimal knowledge of ethnoscience. In line with this
research, Suastra (2010) stated that around 90% of teaching
staff want to develop science learning based on local
wisdom, but only 20% can implement it. Having minimal
insight into looking for examples of events that contain local
wisdom, which is shown in the learning implementation
plans that educators have prepared, | can see that there are
still few linked to local culture. Therefore, integrating local
wisdom values in science learning is highly expected and
makes the learning process more meaningful and not just
textbook-oriented. By integrating learning with local culture,
students have a high sensitivity to the environment around
them.

The tradition of making tempoyak, as part of local
science (Indigenous science), can be used as an integrated
science learning medium. The fermentation processes
provided an opportunity to teach biology, chemistry and
physics concepts while introducing local wisdom, thereby
enriching students' understanding of scientific and cultural
contexts.

Conclusion

Local wisdom in making tempoyak contains local
community knowledge (Indigenous science), including
natural science concepts starting from ingredients,
manufacturing, and fermentation processes. Making
tempoyak, which involves lactic acid bacteria for
fermentation, can explain scientific principles and how local
communities utilize natural resources to produce useful
products naturally and sustainably.
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