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pembuatan minuman beralkohol, merupakan salah satu contoh integrasi unsur
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Namun pihak sekolah masih kurang memiliki referensi dan kepekaan terhadap
Kata Kunci: upaya penggalian aktivitas kearifan lokal masyarakat, khususnya dalam proses
Alcohol, Etnosains, Pembelajaran IPA, pembuatan miras. Penelitian ini bertujuan untuk menganalisis kajian etnosains
Sekolah Dasar pada proses pembuatan alkohol dalam pembelajaran IPA di sekolah dasar.
Keywords: Penelitian ini menggunakan pendekatan kualitatif dan termasuk dalam jenis
Alcohol, Ethnoscienc, Natural Science penelitian etno science. Sumber data dalam penelitian ini ditentukan melalui teknik

Learning, Elementary School purposive sampling, dengan dua orang pembuat alkohol sebagai subjeknya. Objek

penelitian ini meliputi proses pembuatan alkohol dan kajian etnosains dalam
| @ ® @ proses pembuatan alkohol pada pembelajaran IPA di sekolah dasar yang diperoleh
This s an oper access article under the CC melalui wawancara, observasi, dan dokumentasi. Teknik analisis yang digunakan
BY-SA license. - adalah model Miles dan Huberman (reduksi data, penyajian, dan verifikasi). Hasil
Copyright © 2023 by Author. Published by penelitian menunjukkan bahwa proses pembuatan alkohol dikaitkan dengan

Universitas Pendidikan Ganesha. materi pembelajaran IPA di sekolah dasar, terkait dengan peralihan fasa, konveksi
(perpindahan kalor), konduktor, dan sumber energi., dan sumber energi.

ABSTRACT

The 2013 curriculum is oriented towards producing quality students who are rooted in the nation's culture and are
developed based on a global perspective. The process of making alcoholic beverages, is one example of integration
elements of natural science and local wisdom as a form of cultural preservation. However the school still have lack of
references and sensitivity to efforts to explore the local wisdom activities of the community, especially in the alcohol-
making process. This research aims to analyse the ethno science study on the alcohol-making process in natural science
learning in elementary schools. This study used a qualitative approach and is included in the ethno science research
type. The data source in this study was determined through a purposive sampling technique, with two alcohol makers
as the subjects. These research’s objects consisted of the alcohol-making process and ethnoscience studies in alcohol
making process in natural science learning in elementary schools, which were obtained through interviews,
observations, and documentation. The analysis technique employed was the Miles and Huberman model (data
reduction, presentation, and verification). The results uncovered that the alcohol-making process it is associated with
natural science learning materials in elementary schools, it relates to phase transition, convection (heat transfer),
conductors, and energy sources.

1. INTRODUCTION

Indonesia has thousands of islands from Sabang to Merauke, rich in cultural diversity, art, customs,
ethnicity, race, language, values, and environmental management. In this case, local wisdom can be
generally interpreted as a form of wisdom based on the values believed by the local community. However,
the science and wisdom of TFs are not thoroughly understood by local people in their historical context (Jia
etal, 2023; Sudarmin, 2015). The use of local wisdom in the teaching and learning process is also needed
by the community. Communities must be involved to solve problems by applying wisdom and experience.
Local wisdom needs to be developed so that it can imply cultural identity in an area in order to develop
prosperity in accordance with local needs. Therefore, to encourage the development of education and
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learning processes schools can use local resources and capabilities (Kumala & Setiawan, 2019; Pornpimon
etal, 2014).

The study activity between indigenous science and traditional society that comes from hereditary
beliefs and still contains myths is called ethnoscience. The correlation between the original knowledge in
the community and scientific knowledge in the literature was analyzed to integrate this indigenous
knowledge into education (Rahayu & Sudarmin, 2015; Sumarni etal., 2022). Ethnoscience is also considered
a system of knowledge and cognition typical of a given culture (Sudarmin, 2015; Sudarmin & Samini, 2015).
By combining scientific science knowledge in schools with genuine science knowledge in the community
(Gondwe & Longnecker, 2015; Dewi et al, 2017), students will care more about the surrounding
environment. The application of learning like this can increase students’ understanding of scientific science
concepts, and learning becomes more meaningful. One of the obstacles in natural science learning was the
learning companion book used by students with no presentation of the connection between natural science
learning and the environment around students in the form of local culture or wisdom (Najib, 2018; Seroto,
2017). Science refers to daily activities so students can think scientifically about the surrounding situation.
For this reason, educational staff must instill character education in students by integrating the science
concepts learned with local wisdom in the area where students live.

On the other hand, the quality of natural science learning in Indonesia is deemed low, due to lack of
attention to the socio-cultural environment as a source of learning. The concepts contained in natural
science learning tend to be abstract, so students' ability to integrate the learning obtained at school into
everyday life is still minimal (Ely, 2015; Setiawan et al., 2017). Meanwhile, the 2013 curriculum aims to
produce quality students who are rooted in the nation's culture, and it was developed using the philosophy
that "education is rooted in the nation's culture to build the nation's present and future.” Thus, it is vital to
create study materials that form an understanding of the potential in the area where students live so that
students are more familiar with the natural and cultural environment. In this regard, ethnoscience-based
natural science learning is only applied to specific materials that can be associated with an ethnoscience
approach. This is in line with the results that the learning process is done not only in the classroom, but also
in the environment and society. Hence, ethnoscience-based natural science learning is learning with the
culture/customs of the local area/environment (Nurcahyani et al., 2021; Sudarmin et al., 2017).

Moreover, many students still do not know the connection between the concept of natural science
and the process of making products in the community, which students often encounter daily. Several other
researchers have also investigated the relationship between indigenous knowledge and natural science
learning. As in Merauke, in the Malind tribal community, community knowledge is passed down from
ancestors regarding the making of sagu sep (Supriyadi & Nurvitasari, 2020), and herbal medicine is a
traditional medicine whose raw materials come from nature (plants and animals) (Septiani & Listiyani,
2021). In addition, in Indonesia, research related to constructing community knowledge based on local
wisdom into scientific knowledge has been carried out, including ethnoscience studies in the process of
making Madura shrimp paste in natural science learning (Hadi et al., 2019). Besides, the process of smoking
fish can be used as a source of natural science learning (Perwitasari et al., 2016). Another study was also
conducted regarding an ethnoscience study of the process of making Balinese wine in Tri Eka Buana Village
as a supplement to natural science material for junior high school (N. L. P. P. P. Dewi et al., 2022). Thus,
learning natural science concepts can be done by reviewing concepts and showing their application to
people's daily lives, which have been carried out for generations and have even become an income source.

This fact is due to the lack of references and sensitivity to efforts to explore the local wisdom
activities of the community, especially in the alcohol-making process in Bekonang Village, which can be
studied into scientific knowledge. Thus, it causes a lack of student interest in natural science learning, which
is considered challenging and difficult to understand, resulting in students not understanding the concept
of natural science learning and low student learning outcomes. Therefore, efforts are needed to increase
references for teachers and students to make it easier to carry out learning activities so that student learning
outcomes improve and it is easy to understand natural science material by connecting natural science
concepts with local wisdom in the community and providing additional knowledge for the community in
Bekonang Village, particularly. Based on the background of the problems and solutions described, it is
crucial to conduct this ethnoscience research to analyze the technoscientific study of the alcohol-making
process in Bekonang Village. Later, it can be used in natural science learning in elementary schools. Thus,
teachers can link natural science learning with local wisdom in the community to support previous
research.
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2. METHOD

This research method used a descriptive qualitative approach. A qualitative approach is research
that prioritizes data presented in a narrative. In addition, the type of research employed in this study was
ethnoscience. Ethnoscience research is the study of scientific knowledge through the nature-related culture
that develops in society (Supriyadi & Nurvitasari, 2020). In this qualitative research is using ethnographic
design. The definition of ethnographic design is a qualitative research procedure for describing, analyzing,
and interpreting patterns of behavior, beliefs, and language shared by groups that share cultures over time
(Jumrah, 2022). This study was conducted in Bekonang Village, Mojolaban, Sukoharjo, Central Java. This
location was chosen because, according to information, the Bekonang people work as alcohol makers. The
subjects in this study were several alcohol makers in Bekonang village. Meanwhile, this research's object
consisted of making and studying ethnoscience in the alcohol-making process in natural science learning in
elementary schools. Aspect of observation is show is show Table 1.

Table 1. Aspects Observed/Interviewed

Informant Aspects Observed/Interviewed
SR Materials needed
Initial process
A hereditary business as a form of local wisdom

SP Making process
AZP Making process
Results
AR Results
Marketing

The sampling technique used was purposive sampling. Specific considerations determined by the
researchers were seen from the quality of understanding of the problems studied regarding the information
on the alcohol-making process and constructing local wisdom into natural science learning in elementary
schools. Then, the data sample grew according to the information obtained using the snowball sampling
technique, so the data were saturated. The instruments used in this study were interview guidelines and
observation guidelines to collect data regarding the benefits of alcohol and the process of making alcohol.
Once the manufacturing process is known, then identification is carried out to find out the relationship
between the process of making alcohol and the content of natural science in elementary schools. Data was
collected through observation, interviews and documentation. To test the validity of the data, data
triangulation, extended observations, and informant reviews were used. Data analysis techniques used in
this study were data analysis before going to the field, data analysis in the field using the Miles and
Huberman models (data reduction, data presentation, and data verification), source triangulation, and
technical triangulation.

3. RESULT AND DISCUSSION

Result

In Bekonang, the home industry for making alcohol began with the process of making ciu first. Ciu
is a semi-finished product of alcohol, which is usually used by the public as a body-warm drink but is
misused by certain people to become an intoxicating drink. This ciu is widely consumed by men. The
difference between ciu and alcohol is that ciu is only processed once, whereas alcohol is processed twice.
Ciu can also be called semi-finished alcohol. The end product of the process is alcohol. Mixing by four
components as the pre-stage is show in Figure 1.

Figure 1. Pre-Stage of Making Alcohol

Base on Figure 1 show the early process of making alcohol. At first waste from the leftover stew
(sediment from expansion)/badeg has a more liquid texture that has been left for ten days in the amount of
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five small buckets. It will produce sugarcane juice has a thick texture of five small buckets. And plain water
amounts to five small buckets. After that bacem water from sugarcane molasses is left for five days, and
there are two small buckets of foam. These four ingredients are mixed evenly with materials from bamboo.
The next process is fermentation as show in Figure 2.

Figure 2. Main Stage Alcoholic Fermentation Process

Base on Figure 2 show the next process of making alcohol. These four ingredients are mixed evenly
with materials from bamboo. After all mixed, let it stands for one day until there is a soda with much foam.
After letting it sit for eight days, it becomes caustic soda, and foam is reduced and is then transferred from
the holding drum to the boiling drum using a diesel. Then the solution transferred to an iron drum is ready
to be boiled using firewood on a pawon. And the last step is show in Figure 3.

Figure 3. Last Steps of Making Alchohol

Base on Figure 3 show the final process of making alcohol. The solution is heated to a boil,
producing steam. The boiling process is from 5 a.m. to 9 a.m. (four hours). The boiling steam becomes dew
and will be channelled through a thick plastic hose to a drum filled with water, and there is a copper hose
set in a circle immersed in water. Water is flowed periodically using Sanyo water. The water is allowed to
overflow when it is fed from below (hot water can be replaced by plain water). Hot water then flows with
normal temperature water so that the temperature is stable to cool the ciu water so that the temperature is
not too hot. Then the results are stored in the conductor. By looking at the alcohol-making process, the
relevance of natural science content material in elementary schools can be seen in Table 3.

Table 3. The Relationship Between Natural Science Materials And the Alcohol-Making Process

No Materials Description of the alcohol-making process
1 Conductor Iron drum used for containing and boiling
2 Convection (Heat Transfer) Heat transfer during the boiling process
3 Phase transition (Evaporation) Boiling produces water vapor.
4 Energy sources Firewood
Discussion

Alcohol has agreed-upon medical benefits. Some benefits of alcohol include stimulating brain
activity, lowering blood sugar levels on an ongoing basis, and is proven to be a powerful antiseptic that kills
bacteria. One of these types of alcohol is ethanol (Akbar & Riyanto, 2020; Juwita, 2012). Ethanol in the
medical world is used as an ingredient for making disinfectants and antiseptics (Lukmanudin, 2015; Zuhri
& Dona, 2021). In the medical world, the primary use of alcohol is as auxiliary material in drug formulation
or production. Thus, alcohol in drugs is not the central part intended for "medicine"” butinstead as a "helper”
ingredient. In addition, the use of alcohol in drugs is usually in liquid form, intended to dissolve drug
substances that are difficult to dissolve in water (Anggraini et al., 2017; Wardani & Pertiwi, 2013). Yet, this
function of alcohol has been replaced by many emulsifiers or suspending agents. For example, alcohol with
a concentration of 70% is generally used as an antiseptic liquid that can be used to clean wounds or medical
devices. This concentration is much higher than the alcohol concentration, so alcohol used in the medical
field should not be used for daily consumption because of the risk of causing life-threatening poisoning
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(Saputra et al,, 2018; Yuan et al., 2017; Zuhri & Dona, 2021). Therefore, the use of alcohol in the medical
world is intended for external use, such as antiseptics and disinfectants.

Hand sanitizer or hand sanitizer is an agent used to kill germs that cause disease in the hands, such
as bacteria and viruses because the content in alcohol is useful as a bacteria killer because alcohol itself is
hot and flammable and alcohol can denature proteins by dehydration and dissolve fat (Firdausi et al., 2022;
Kiswandono et al.,, 2020; Mallarangang & Haddade, 2022). Alcohol can denature proteins found in bacteria
and viruses, causing metabolic disturbances that cause bacterial and viral cell death (Firdausi et al.,, 2022;
Sianipar et al.,, 2021). The ethanol contained in the hand sanitizer will break down fat which is the main
component of a microorganism. Ethanol will react by denaturing proteins by dehydration and dissolving fat
as a result of which cell membranes are damaged and enzymes are inactivated by ethanol (Fibonacci, 2019;
Irianto et al., 2018; Rezki, 2016). Antiseptics are substances that can inhibit or destroy microorganisms on
living tissue; this antiseptic alcohol is relatively safe for the skin. The type used is usually ethyl alcohol or
ethanol, with a 60-90% concentration. Other types of alcohol are 1-propanol (60-70%) and 2-
propanol/isopropanol (70-80%), or it can be a mixture of these types of alcohol (Astawa, 2012; Pancawati
& Ami, 2015; Sari et al., 2021). Meanwhile, disinfectants are generally used for inanimate objects and are
usually utilized to sterilize medical instruments (Rezki, 2016; Susatyo, 2016).The most effective method of
killing bacteria is basting and soaking in 70% alcohol for 2 minutes. The greater the concentration of alcohol,
the greater the ability to interfere with bacterial metabolic processes and cause greater inhibition of germ
growth ((Srikartika et al., 2016; Zuhri & Dona, 2021).

The Bekonang alcohol industry located in Mojolaban Sub-district, Sukoharjo Regency is large since
most communities are Bekonang alcohol artisans, which have been established or existed since the Dutch
colonial era (some say it has existed since 1925, and some say it has existed since 1930) and has only been
distilled since 1981. It is made using leftover sugarcane molasses from a sugar factory, in which, at first, the
alcohol production, known as ethanol, was 35%, and people often referred to it as “ciu.” Then, it developed
through the distillation process, and the alcohol content increased to 70% alcohol and then to 90% alcohol.
Research found that 30% alcohol content is commonly called ciu. At that time, people did not know that ciu
could be reprocessed to produce alcohol. Ciu, made from sugarcane molasses, had an alcohol content of
30%. Sugarcane molasses must go through a process of fermentation, heated, and distilled to become ciu
(Hardiyati & Dianingrum, 2021; Osvaldo et al., 2012; Rosyadi et al., 2014). The process takes approximately
five days. In ancient times, artisans still used traditional tools made of clay. The tradition of ciu management
in Bekonang still persists to this day.

Learning science in schools will be easier to understand if teachers pay attention to the culture of
students (Khusniati et al.,, 2017; Sudarmin et al,, 2017; Ramdani et al,, 2020). Teachers’ understanding of
wisdom learning can make science learning occur meaningfully so that teachers need understanding and
combine actual knowledge in society with scientific knowledge in schools (Ika Nurani Dewi et al.,, 2020;
Sudarmin et al, 2017). Integrating culture into learning is an essential effort because school learning is
suitable for the 21st century, namely science learning with a multicultural approach. The integration of local
wisdom in the learning process supports good science learning (Kumala & Setiawan, 2019; Sofyan et al,,
2019). This statement follows research results by previous study that state science teaching materials based
on local wisdom can increase the effectiveness of learning and student achievement (Nurcahyani et al.,
2021; Uge et al, 2019). Ethnic-based science learning guides students in finding and building their
knowledge (Hairida, 2017; Hartini et al, 2018). Furthermore, learning based on local wisdom produces
more meaningful learning because the objects observed are in the environment (Susilawati et al., 2016;
Yuan et al., 2017).

The implications of this research offer the right solution to the problem with the ethnoscience study
of the process of making alcohol in Bekonang Village in science learning for teachers, students, and the
community. This solution is in accordance with the research that the community's original knowledge in
the process of making shrimp paste can be constructed into scientific knowledge, which can be a source of
learning to foster students' local wisdom values in their environment. Furthermore, the results of the
analysis of ethno scientific studies on the manufacture of alcohol can be used in learning natural sciences in
elementary schools. The limitations of this research are that the research location is only in one place on
the island of Java and it discusses the process of making alcohol related to elementary school material.
Recommendations for further research are expected to be able to examine areas other than the island of
Java and can discuss the process of making alcohol related to materials junior high school, high school.

4. CONCLUSION

Based on the study results and discussion, it can be concluded that the alcohol-making process
began with fermenting sugarcane juice, badeg waste, plain water, and sugarcane molasses bacem water. The
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fermented product was then heated until it boiled and evaporated so that a distillation and evaporation
process occurred, which then flowed into the cooler using plain water, and the steam would turn into ciu.
The alcohol took two processes to make. In addition, ethnoscience studies are the production process that
still used bamboo when mixing raw materials, pawon as a tool for boiling, and firewood utilized for boiling.
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