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Abstract 

This study aimed to identify the science concepts in the dyeing process of Ulos woven fabrics that will be used 

as a science learning resource for junior high schools. An ethnoscience study by exploring the original science 

contained in a community group based on scientific science. This study used a qualitative method with an 

ethnographic approach through the process of data reduction, data presentation, conclusion drawing, and 

verification. The location of research was carried out at the Ulos Batak By Gallery at Manjunjung Hutabarat, 

Jl. Major General. Y Samosir No, 76, Partalijulu Village, Tarutung District, North Tapanuli Regency, North 

Sumatra, Indonesia. The instruments used were observation sheets, interview guidelines, and questionnaires. 

Collecting data through participatory observation, in-depth interviews, documentation, and questionnaires. To 

test the validity of the data using triangulation techniques (source, technique, and time). Based on the results 

of the study, it is known that the natural dyeing process in the manufacture of Ulos fabric includes the 

preparation of materials (plants), the plant processing stage, the dissolving stage of natural dyes, the dyeing 

stage, the drying stage, the fixation stage, the washing stage, and the final drying stage. The science concepts 

in the curriculum 2013 are in accordance with the process of coloring Ulos cloth, and namely plant 

classification, solid pressure, heat transfer, physical changes, energy in living systems, separation of mixtures, 

boiling points, temperatures and their changes, chemical changes, elements, compounds, mixtures. It can be 

concluded that the manufacture of Ulos woven fabric in this study is a learning resource that can integrate 

learning materials in various fields of science fabrics (physics, biology). 
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INTRODUCTION 

Science is learning that deals with nature, human life, and objects with a broad 

overview. Science consists of a collection of concepts, principles, laws, and theories formed 

through scientific studies and process skills (Puspasari et al., 2019). Through science learning, 

students get hands-on learning experiences that involve their daily lives. 

Science involves a constructivist approach that is supported by an educational 

curriculum. This has become one of the trends in the education curriculum in the world 

(Gunduz & Hursen, 2015). This approach starts from students' ideas that support the 

development of thinking (Bada & Olusegun, 2016). Therefore, creativity in science learning 

needs to be highlighted (McCauley et al., 2018). In the science learning process, creativity is 

not only needed by students but also by educators. Educators constantly face the challenge of 

how to teach the material in science so that students can easily understand it (Mutonyi, 2016). 

In addition, the need for effective science learning has been increased by the current reform 

efforts that require science educators to have different knowledge and skills (Dogan et al., 

2015). 
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According to Kind and Osborne, (2017), science education has experienced a setback, 

causing a gap between the goals of science education and the reality in the classroom/school. 

So that in reality, science learning in schools still tends to focus more on the form of 

formulation rather than emphasizing the natural aspect itself. Science learning is more 

synonymous with reading, remembering, and memorizing subject matter (Wahyuni, 2015). 

Science itself should not be rote, supporting creativity (Maksić & Spasenović, 2018; Ulger, 

2019). Science learning activities should be carried out contextually so that they are more 

meaningful and provide direct experience to students (Parmin & Fibriana, 2019; Putri & 

Aznam, 2019). 

To implement contextual learning, it can be done by including local culture-based 

learning programs (Risdianto et al., 2020). According to Nguyen and Truong (2016), culture 

is a set of values, beliefs, and behavioral norms that are generally maintained and owned for 

generations by a community group. In other words, local wisdom is a representation or 

reflection of a wider culture, where local wisdom is defined as a philosophy of life that is 

embedded in people's hearts, which is manifested in the form of practical wisdom, way of life 

and customs (Eko & Putranto, 2019). Therefore, learning using a local culture that is applied 

to science learners is called ethnoscience (Sarwi et al., 2020). 

According to Sudarmin (2014), ethnoscience is the knowledge possessed by an ethnic 

group or community group. Ethnoscience is an activity to convert original knowledge 

consisting of original science or the local culture of a society derived from hereditary beliefs 

with scientific science (Novitasari et al., 2017). Ethnoscience will make it easier for students 

to explore facts and cultural phenomena that exist in society and can be integrated with 

scientific knowledge (Wati et al., 2021). According to Ogawa (in Snively et al., 2001) that 

each culture has its own knowledge and refers to science as original science. The original 

science consists of all knowledge related to facts in society, which comes from beliefs that are 

passed down from generation to generation (Rahayu & Sudarmin, 2015). 

Original science and scientific research activities produce scientific concepts that can be 

used as learning resources. This concept becomes closer to students. The learning process in 

schools involves several interacting components, namely educators, students, and learning 

resources (Samsinar, 2019). According to Cahyani (2019), learning resources are all sources 

used by students to make it easier for students to achieve certain learning goals or 

competencies. Currently, learning resources can be in the form of audio, video, images, text, 

activities of living things, and others (Shu et al., 2017). Human activities can be used as a 
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source of learning, for example, the culture of the Batak people in making Ulos woven 

fabrics, especially in the natural dyeing process of woven fabrics. 

North Sumatra is one of the regions in Indonesia that has many tribes in it, one of the 

largest is the Batak tribe (Jiniputri et al., 2022). Batak is a tribe in North Sumatra that has 

many cultural heritages, one of which is Ulos woven fabric (Zulkifli & Ridwan, 2019). Ulos 

is the cultural identity of the Batak people who have been part of the life of the Batak 

community since birth (Nugroho et al., 2021). 

According to the Batak people, Ulos woven cloth is a cloth or scarf that has special 

meanings and philosophies and is one of the objects that is considered sacred and very 

important, especially in traditional Batak ceremonies (Abdillah & Irwansyah, 2019). The 

manufacture of Ulos woven cloth is made traditionally which is passed down from generation 

to generation. The process of making Ulos cloth is carried out using a weaving technique, 

where the yarn is tied and dipped in dye before being woven (Jiniputri et al., 2022). The yarn 

coloring process in the manufacture of Ulos woven fabric is done naturally. Natural dyes are 

dyes obtained from plants and animals with or without chemical processing and have no 

adverse effects on human health (Naveed et al., 2020). 

Based on the distribution of the questionnaire responses of class VII, VIII, and IX 

students in one of the junior high schools located in North Sumatra, it was found that many 

students were familiar with the Ulos woven fabric. From the information obtained, the Ulos 

woven fabric has never been implemented in science learning. In addition, from the 

information obtained through interviews with science teachers at the junior high school they 

have never applied science learning based on local wisdom using an ethnoscience approach 

because science teachers do not know how to apply science learning based on local wisdom. 

So far, learning has been carried out only by using science textbooks and answering questions 

from these books. 

According to Hadi et al, (2019) there is a lot of Indonesian cultural diversity that has not 

been explored as a science learning resource for junior high schools. This is due to the lack of 

insight and knowledge possessed by teachers. So that many students do not know about the 

science concepts contained in the process of making products found in the community. Even 

students often encounter them in everyday life, such as the process of dyeing threads in the 

manufacture of Ulos woven fabrics. According to (Fasasi, 2017) there is a major challenge in 

the implementation of science learning with an ethnoscience approach, namely how teachers 

can enable all students to study science simultaneously by aligning students' ideas and 

thoughts. In addition, teachers also need to start learning by determining the initial knowledge 
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that students have from their respective cultures. The statement above is in line with the 

opinion of Sudarmin (2014) that wise teachers must be able to involve local cultural wisdom, 

especially local culture, in the science learning process or other learning. 

Scientific publications regarding the coloring of Ulos woven fabrics have not been 

widely carried out by previous researchers. In fact, if it is reviewed in depth, it can be found 

steps or procedures related to the concept of science. Considering the science concepts 

contained in the natural yarn dyeing process in the manufacture of Ulos woven fabrics, not 

many science education researchers have taken up this topic. So, the researcher intends to 

conduct a research entitled "Identification of Ethnoscience in the Coloring Process of Ulos 

Woven Fabrics as a Science Learning Source for Junior High School". The purpose of the 

study was to identify the science concepts contained in the dyeing process of Ulos woven 

fabrics that would be used as a science learning resource for junior high schools. 

METHOD 

This study used a qualitative research method with an ethnographic approach. 

Qualitative research is defined as an investigation of a phenomenon, usually packaged in 

depth and holistically, through a process of collecting as much narrative data as possible and 

using a flexible research design (Moser & Korstjens, 2017). The purpose of qualitative 

research is to gain knowledge about the experiences, events, and interactions of a 

phenomenon from an insider's point of view (Bradshaw et al., 2017). 

This research was conducted in one of the traditional Ulos woven fabric production sites 

in the Ulos Batak By gallery at Manjunjung Hutabarat, Jl. Major General. Y Samosir No. 76, 

Partalijulu Village, Tarutung District, North Tapanuli Regency, North Sumatra Province. The 

subjects involved in this study were material experts, namely two supervisors and Ulos woven 

fabric craftsmen. The object of this research is the natural process of dyeing yarn in the 

manufacture of Ulos woven fabric. The focus of this research is to analyze the ethnoscientific 

content contained in the yarn dyeing process in the manufacture of Ulos woven fabrics. 

The research data were collected by using in-depth interviews, participatory 

observation, documentation, and questionnaires. Researchers made direct observations in the 

yarn coloring process from start to finish. In order to get complete information, the researcher 

conducted interviews with the Ulos woven fabric craftsmen and also the owner of the Ulos 

woven fabric production. 

The data analysis process used in this research is using a descriptive qualitative data 

analysis process by following the model from Miles and Hubermen quoted from Shidiq and 

Choiri, (2019) through the process of data reduction, data presentation, conclusion drawing, 



International Journal of STEM Education for Sustainability, Vol.3, No.1, 2022, pp. 1-21 

e-ISSN 2798-5091. DOI. 10.53889/ijses.v3i1.112 

 

5 
 

and data verification. Data reduction is the process of summarizing data that has previously 

been obtained through interviews and observations. After being summarized, the data is 

presented in the form of tables and descriptions. Furthermore, conclusions can be drawn and 

verified, conclusions in the form of new discoveries that have never been found before. 

In testing the validity of the data in this study using triangulation techniques. The 

triangulation technique aims to improve the quality of research validity by using several 

approaches, one of which is source triangulation (Korstjens & Moser, 2017). Source 

triangulation was carried out to test the validity of the data obtained through interviews and 

observations with other sources such as journal articles or websites. The final result of this 

research is the acquisition of scientific concepts found from the dyeing process of Ulos woven 

fabric, which can be used as a science learning resource. 

RESULTS AND DISCUSSION 

Based on the results of participatory observations, in-depth interviews, and 

documentation that have been carried out, it is found that the original science in the 

community is in the process of dyeing threads naturally in the manufacture of Ulos woven 

fabrics. The original science obtained was then transformed with scientific methods to 

produce junior high school science concepts relevant to the natural yarn dyeing stage in the 

manufacture of Ulos woven fabrics.  

Table 1. The relationship between the original science of the community, scientific 

explanations, and the content of science concepts in the stages of natural yarn coloring in the 

manufacture of Ulos woven fabrics. 
No Coloring Stage Community Original 

Science 

Scientific Explanation The relevant Science 

Concepts for junior 

high school 

1. Stage of 

preparing 

materials (plant) 

The plants used are 

mahogany bark, jalawe 

fruit, hunik (turmeric), 

bulung hatapang 

(ketapang leaves), 

boang narara (shallot 

skin), teak wood, tingi 

tree, and salaon 

(Indigofera). 

Scientific names of 

plants used as natural 

dyes: 

 The scientific name 

of mahogany is S, 

macrophylla 

belongs to the 

family Meliaceae 

(Manueke et al., 

2020). 

 The turmeric plant 

has the scientific 

name Curcuma 

domestica, 

belonging to the 

Zingiberaceae 

family (Santa et al., 

2015). 

 The ketapang plant 

has the scientific 

Plant classification 
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No Coloring Stage Community Original 

Science 

Scientific Explanation The relevant Science 

Concepts for junior 

high school 

name Terminalia 

catappa belonging 

to the 

Combretaceae 

family (Berlin et al., 

2017). 

 Shallots have the 

scientific name 

Allium cepa L. 

including the family 

Liliaceae (Rijal et 

al., 2016). 

 The teak plant has 

the scientific name 

Tectona grandis L.F 

belonging to the 

Lamiacae family 

(Lestari et al., 

2018). 

 The scientific name 

of the salaon plant 

is Indigofera 

tinctoria belonging 

to the Fabaceae 

family (Lestari et 

al., 2018). 

2. Stage of 

washing yarn 

and plants 

The bonang (thread) is 

washed using well 

water and soap to 

remove dust and dirt 

attached to the thread. 

The plants to be 

processed are also 

cleaned using well 

water to remove dirt. 

Cleaning the threads 

with soap will remove 

any dirt on the threads. 

Because the molecules 

in soap have 

hydrophobic properties 

(physical properties of a 

molecule) where the 

molecules in the dirt are 

surrounded and bonded. 

The process is called 

emulsification where an 

emulsion is formed 

between soap molecules 

and dirt, so that the 

molecules in the dirt 

will come out when 

rinsing with water and 

make the cloth turn 

clean (Fauzi et al., 

2019). Hydrophobic 

materials can be used to 

lift oil through water. 

Base molecule 

3. Steps to reduce 

plant size 

Plants such as ketapang 

leaves, mahogany skin 

is chopped first using a 

The process of reducing 

the material size is 

carried out using a knife 

 Solids 

pressure 

 Extraction 
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No Coloring Stage Community Original 

Science 

Scientific Explanation The relevant Science 

Concepts for junior 

high school 

knife (knife) to make it 

easier for the color of 

the plant to come out 

when boiled. 

because the knife has a 

sharp part on the side 

that is used to apply 

pressure, making it 

easier for the knife to 

cut plant material. The 

small size of the 

material will facilitate 

the extraction process. 

Because the smaller the 

size of the material, the 

wider the contact area 

between the material 

and the solvent attracts 

the active compound 

(extract color) on the 

material (Aji, 2018). 

4. Plant drying 

stage 

Plants such as the skin 

of boang narara 

(shallots) are dried in 

the sun to reduce the 

moisture content of the 

onion skins. 

During the drying 

process, physical 

changes occur, reducing 

the water content 

contained in plants due 

to sunlight (Harefah, 

2019). 

 Heat transfer 

 Physical changes 

 Solar energy 

5. Stage of 

smoothing 

turmeric 

The turmeric is ground 

until smooth first using 

a mortar to make it 

easier for the turmeric 

to remove the color. 

The process of 

smoothing turmeric is 

done using a wooden 

pounder (lumpang), the 

blunt part of the 

pounder can smooth the 

turmeric. The finer the 

size of the turmeric, the 

easier the extraction 

process. Because the 

smaller or finer the size 

of the turmeric, the 

wider the contact area 

between turmeric and 

water (solvent) attracts 

the color extract 

contained in turmeric 

(Aji, 2018). 

 Solids pressure 

 Extraction 

6. Plant boiling 

stage 

The boiling process is 

carried out to remove 

the color contained in 

the material (plants). 

The boiling process is 

carried out using a pan 

and gas stove. 

The boiling or 

extraction process is 

carried out using high 

temperatures, by using a 

solvent medium in the 

form of water to 

dissolve the dyes 

contained in plants 

(Widagdo, 2017). 

During the boiling 

process there is also a 

 Temperature 

and its changes 

 Heat transfer 

 Extraction 

 Boiling point 
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No Coloring Stage Community Original 

Science 

Scientific Explanation The relevant Science 

Concepts for junior 

high school 

convection heat transfer 

event where the heat 

from the fire moves to 

the color extract so that 

evaporation occurs. 

This is because the 

heated water will 

expand so that its 

density decreases and 

the water moves 

upwards (Wardhani et 

al., 2015). 

7. Filtering stage The color of the boiled 

plants is filtered using 

a sieve (filter) to 

separate the color 

liquid from the dregs. 

Separation of the 

mixture by means of the 

filtration method, to 

separate the color 

extract (filtrate) from 

the residue (dregs) 

using a filter media 

(Sausan et al., 2021) 

Filtration 

8. Yarn dyeing 

stage 

Dyeing is done to give 

color to the yarn, by 

immersing the yarn in 

plant-colored liquid. 

The colors produced in 

plants are: ketapang 

leaves (brown), teak 

wood (brown), salaon 

(blue), turmeric 

(yellow), onion 

(brown), mahogany 

seeds (reddish brown), 

wood tingi (dark 

brown), fruit jalawe 

(yellow). Immersion is 

done in a bucket, from 

the color liquid is still 

hot until the color 

liquid cools down 

Plants used as natural 

dyes contain substances 

that can produce color 

 Ketapang leaves 

contain tannin 

compounds that can 

be used as natural 

dyes (Aprilia & 

Hendrawan, 2020). 

 Mahogany plants 

contain tannin and 

flavonoid 

compounds that 

produce a brown 

color (Laili & 

Suganda, 2015). 

 Indigofera plants 

contain indigo 

compounds and 

indikan glucose 

(indoxyl- -D-

glucoside) (Ariyanti 

& Asbur, 2018). 

 Turmeric produces 

a yellow color 

because it contains 

curcuminoid 

pigments 

(Kusbiantoro & 

Purwaningrum, 

2018). 

 Additives 

(natural dyes) 

 Concentration of 

solutions and 

molecules. 

 Color change. 

9. Drying stage The yarn is dried by  Yarn drying process by  Physical changes 
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No Coloring Stage Community Original 

Science 

Scientific Explanation The relevant Science 

Concepts for junior 

high school 

drying the yarn on a 

jomuran (linen). Yarn 

should not be dried in 

the sun, but only in the 

wind. Because if the 

yarn is dried in the sun 

it will damage the color 

of the yarn. 

utilizing wind energy. 

During the drying 

process, physical 

changes occur due to 

reduced moisture 

content in the yarn 

(Harefah, 2019). 

 Wind energy 

10. Fixation stage Based on the original 

knowledge of the 

community, color 

locking aims to bind 

and strengthen the 

color on the thread so 

that it does not fade, 

the color locking 

process is carried out 

using alum, tunjung 

and chalk. 

Color locking or 

fixation is a dyeing 

process that aims to 

bind the dye that enters 

the yarn fiber so that the 

resulting color does not 

easily fade or fade. 

Fixation is done by 

adding materials 

containing metal ions, 

including: 

 Tunjung/ferrous 

sulfate (FeSO4) is a 

compound of iron 

(II) sulfate in the 

form of crystalline 

powder and is blue-

green in color. This 

compound dissolves 

in water and forms 

Fe(H2O)62+. The 

addition of tunjung 

(FeSO4) in the yarn 

fixation process can 

change the color of 

the dyed results 

(Amalia & 

Akhtamimi, 2016). 

 Alum Al2(SO4)3 is 

a colorless, 

crystalline 

compound of 

aluminum sulfate. 

This compound is 

soluble in water. 

The addition of 

alum compounds in 

the fixation process 

can strengthen the 

color more strongly 

than other fixators 

and does not change 

the resulting color 

(Amalia & 

 Concentration of 

solutions and 

molecules 

 Ions, elements, 

compounds and 

mixtures. 
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No Coloring Stage Community Original 

Science 

Scientific Explanation The relevant Science 

Concepts for junior 

high school 

Akhtamimi, 2016). 

Alum has alkaline-

base properties 

which result in a 

more even fixation 

of the yarn 

(Angendari, 2014). 

 Quicklime 

(Ca(OH)2) is a 

chemical compound 

of calcium 

hydroxide in the 

form of powder or 

crystals and is white 

in color. Similar to 

alum, whiting also 

does not change the 

color of the dyed 

yarn but only 

strengthens the 

color of the yarn. 

11. Yarn washing 

stage 

Washing is done to 

remove the color that 

does not blend in the 

yarn. Washing is done 

using water and soap. 

Cleaning the threads 

with soap will remove 

any color that doesn't 

blend in the threads. 

Because the molecules 

in soap have 

hydrophobic properties 

(physical properties of a 

molecule) where the 

molecules in the dirt are 

surrounded and bonded. 

This process is called 

emulsification, where 

an emulsion is formed 

between soap molecules 

and dirt, so that the 

molecules in the dirt 

will come out when 

rinsing with water and 

make the cloth clean 

(Fauzi et al., 2019). 

Materials containing 

hydrophobic molecules 

can be used to lift oil 

through water. 

 Base Molecule 

12. Drying stage The yarn is dried by 

drying the yarn on a 

clothesline. The yarn 

should not be dried in 

the sun because it can 

damage the color of the 

The final drying process 

on the yarn remains by 

utilizing wind energy, 

so as not to damage the 

color of the yarn. 

During the drying 

 Physical changes 

 Wind energy 
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No Coloring Stage Community Original 

Science 

Scientific Explanation The relevant Science 

Concepts for junior 

high school 

yarn. The drying of the 

threads is only done by 

aerating the threads. 

process, physical 

changes occur due to 

reduced moisture 

content in the yarn 

(Harefah, 2019). 

 

 

 

 

1. Coloring Stage 

Based on data obtained through data collection techniques such as participatory 

observation, in-depth interviews, and documentation that the natural coloring of Ulos woven 

fabrics consists of 12 stages, as follows: 

a. The first stage is to collect materials such as plants. Plants used as natural coloring agents, 

such as: ketapang leaves, mahogany bark, teak bark, jalawe fruit, onion skin, Indigofera 

leaves, and turmeric. 

b. The second stage is washing the threads and plants. The threads that will be dyed are first 

washed using water and soap to remove dust that sticks to the threads. Not only plant 

threads that will be processed into dyes are also washed first using water. 

c. The third stage is to reduce the size of the material. Plants such as ketapang leaves and 

mahogany bark are chopped into small pieces using a knife to facilitate the boiling process. 

d. The fourth stage is drying the material; plants such as onion skins that were previously 

washed are then dried by drying them in the sun until they are completely dry. 

e. The fifth stage is smoothing the ingredients; plants such as turmeric are mashed first using 

a mortar (pulverizer) until smooth to make it easier for turmeric during the extraction 

process. 

f. The sixth stage is boiling the ingredients; plants such as ketapang leaves, onion skin, 

mahogany bark, and teak are boiled until the color of the cooking water changes. This 

boiling process is carried out to remove the dye contained in the plant. 

g. The seventh stage is filtering; after going through the boiling process, the boiled plants are 

filtered to separate the plant dyes from the waste. 

h. The eighth stage is dyeing the yarn; the plant dye, which is filtered, is placed in a large 

container, then the yarn is dipped into the dye liquid. Yarn dyeing is done from the dye 

liquid in a hot state until the liquid becomes cold. 
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i. The ninth stage is drying the yarn; after going through the dyeing process, the yarn is dried. 

The yarn drying process is carried out by drying the yarn indoors or not in the sun because 

it will damage the color of the yarn. 

j. The tenth stage is fixation or color-locking; after the yarn is dried in the sun, and 

completely dry, then the thread is carried out in the fixation process. This fixation process 

is carried out to strengthen the color on the thread so that it does not fade easily; besides 

that it can also beautify the color of the thread. In this fixation process, additional materials 

such as alum, tunjung, and lime are used. 

k. The eleventh stage is washing the thread; after going through the fixation process, the 

thread is washed using water and soap to remove the color that does not blend in the 

thread. 

l. The twelfth stage is final drying; after washing, the yarn is dried by drying it indoors or not 

in the sun, so the yarn is only aired so as not to damage the color of yarn. 

2. Relationships and Contained Science Concepts 

In order to obtain valid research results, the researchers validated through the data 

triangulation process by involving the supervisor as an expert. The data obtained through 

participatory observation and in-depth interviews with Ulos woven fabric craftsmen were then 

compared with other sources such as journal articles. Based on the data obtained through data 

collection techniques that in the process of dyeing threads naturally in the manufacture of 

Ulos woven fabrics contained junior high school science concepts that can be used as learning 

resources. 

In the process of collecting materials, plants used as natural dyes can be implemented in 

junior high school science learning on plant classification materials. The plants used as 

natural dyes in dyeing yarn can be seen in Table 2. 

Table 2. The name of the plant material used for natural dyes and the resulting color 

Plant Figures Description Produced Color 

 
Ketapang leaf (Terminalia 

cattapa) 

Source: Personal documentation 

Ketapang (Terminalia cattapa) or 

known as Indian almond tree from 

the family Combretaceae is a plant 

that is widely distributed in both 

tropical and subtropical countries 

(Kinoshita et al., 2007) 

Brown 
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Plant Figures Description Produced Color 

 
Shallots (Allium cepa L.) 

Source: Personal documentation 

Shallots or Allium cepa L. is a plant 

belonging to the Liliaceae family. 

Shallots include bulbous plants, 

single seeds and have fibrous roots. 

Brown 

 
Turmeric (Curcuma longa) 

Source: Personal documentation 

Turmeric or Curcuma longa is a 

plant belonging to the Zingiberaceae 

family. This plant can live both in 

the lowlands and highlands. 

Yellow 

 
Jalawe (Terminalia Bellerica) 

Source: Personal documentation 

Jalawe or Terminalia Bellerica is a 

plant belonging to the Combretaceae 

family. Jalawe is a tree-type plant 

with a height of up to 50 cm, the 

habitat of this plant is in the 

highlands (Indrayani et al., 2020) 

Yellow 

 
Teak tree (Tectona grandis L.F) 

Source: Personal documentation 

Teak tree or Tectona grandis L.F is 

a plant belonging to the Lamiaceae 

family. Teak tree is a plant that can 

live in both the lowlands and 

highlands. 

Brown 

 
Mahogany tree (S. macrophylla) 

Source: Personal documentation 

Mahogany tree or S. macrophylla is 

a plant that belongs to the Meliaceae 

family. Mahogany trees are plants 

whose habitat is in tropical climates 

(Azzahra, 2018). 

Brown 

 
salaon (Indigofera Tinctoria) 

Source: 

https://www.yayasanlosari.org/si-

biru-cantuk-yang-populer 

Salaon or Indigofera tinctoria is a 

plant belonging to the Fabaceae 

family. Indigofera tinctoria belongs 

to the legume group. This plant is 

known as a natural indigo color 

producer, with habitats in tropical 

climates (Hariri, 2016). 

Blue 

 

The original science of the community is in the process of washing the bonang (thread) 

before being used in dyeing, and the thread is washed using water and soap to remove dust 
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and dirt attached to the thread. According to scientific science, cleaning threads using soap 

will remove dirt on the threads because the molecules in soap have hydrophobic properties 

(physical properties of a molecule) where the molecules in the dirt are surrounded and 

bonded. The process is called emulsification, where an emulsion is formed between soap 

molecules and dirt so that the molecules in the dirt will come out when rinsing with water and 

make the cloth clean (Fauzi et al., 2019). Materials containing hydrophobic molecules can be 

used to lift oil through the water. 

The process of reducing the size of the material by chopping plants using a knife, it can 

be explored in junior high school science learning, which is about the material pressure of 

solids and extraction. Based on scientific science, the process of reducing the size of the 

material is done using a knife because the knife has a sharp part on the side that is used to 

apply pressure making it easier for the knife to cut plant material. The small size of the 

material will facilitate the extraction process. Because the smaller the size of the material, the 

wider the contact area between the material and the solvent attracts the active compound 

(color extract) on the material (Aji, 2018). 

In the process of drying plant material to reduce water content in plants, it can be 

explored in junior high school science learning, namely about heat transfer material, physical 

changes, and solar energy. In the drying stage of, materials such as shallots by utilizing the 

hot sun to reduce the water content. The process of drying objects by utilizing sunlight 

includes radiation heat transfer events. The process of drying the material (plant), which aims 

to reduce the water content contained in the material (plant), is included in physical changes. 

The community's original knowledge about smoothing turmeric using a mortar. The 

scientific science contained in the smoothing stage of turmeric is that the process of 

smoothing turmeric is carried out using a wooden pounder (lumpang). The blunt part of the 

pounder can smooth the turmeric. The finer the size of the turmeric, the easier the extraction 

process. Because the smaller or finer the size of the turmeric, the wider the contact area 

between turmeric and water (solvent) attracts the shutter extract contained in turmeric (Aji, 

2018). 

At the stage of boiling plants to dissolve the color extracts contained in plants, it can be 

explored in junior high school science learning, namely about the material temperature and its 

changes, the boiling point of heat transfer, and extraction. Scientific science contained in the 

process of boiling the dissolved color extracts contained in plants using water as a solvent. 

During the boiling process, heat is transferred from the fire to the pan, making the water 

temperature high until it reaches its boiling point. The heat from the fire is transferred to the 
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liquid dye extract, and evaporation occurs. Indigenous knowledge of the community about the 

process of filtering color extracts with their dregs using a filter. Separation of color extract 

(liquid) with the waste (solid) using the filtration method. 

Indigenous knowledge to the community about the process of dyeing yarn into the color 

extract, carried out from the color liquid in a hot state until it becomes cold. The scientific 

science contained in this process is the use of additives as natural dyes in the manufacture of 

Ulos woven fabrics by utilizing many types of plants. Plants used as dyes can produce color 

because they contain chemical compounds such as tannins, flavonoids, indigo, and curcumin. 

Tannins are complex organic compounds with amorphous textured crystals and dissolve in 

water to form colored liquids (Pasaribu & Winarni, 2020). Flavonoids are compounds derived 

from phenylalanine and coenzyme acetate esters and are mostly contained by groups of plants 

that have yellow flowers (isoflavones), dark yellow (flavonols), red and blue (anthocyanins) 

when extracted (Sanda & Liliana, 2021). Indigo or indigotin is a blue pigment that can be 

produced through a plant fermentation process containing appropriate precursor molecules, 

such as indican, isatin A, and isatin B (Rajan & Cindrella, 2019). Curcumin is a well-known 

bioactive compound and is the main component of the colorant in turmeric (Ma et al., 2020). 

Changes in temperature that occur in plant color extract liquids due to dyeing are carried out 

when the liquid is at high temperature to low temperature. In addition, there is a chemical 

change in this process due to the changing color of the yarn before and after dyeing. 

The community's original cultural knowledge about drying yarn by drying it on a 

jomuran, by just letting it air or not under the hot sun because if it is dried in the sun, it will 

damage the color of the yarn. Based on scientific science, the use of wind energy in the drying 

process can be explored in junior high school science learning on energy materials in living 

systems. In addition, the occurrence of physical changes due to the drying process is carried 

out in order to reduce the water content contained in the yarn. 

The stage of color locking or fixation binds the color so that the color does not fade. 

Based on scientific science, the fixation process uses additional solutions in the form of metal 

compounds that function to strengthen the color of the yarn. The compounds in question are 

tunjung (FeSo4), alum Al2(SO4)3 and lime Ca(OH)2. Tunjung, or in scientific language Fero 

sulfate (FeSO4) is a compound of iron (II) sulfate in the form of a crystalline powder and 

blue-green in color, the addition of tunjung in the fixation process will affect the color of the 

dyed results (Amalia & Akhtamimi, 2016). Al2(SO4)3 alum is a colorless and crystalline 

aluminum sulfate compound, alum has alkaline-base properties so that the fixation process 

with alum can strengthen the color of the yarn and compare it to other fixators. The alum 
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fixator will not affect the dyed color. In contrast, quicklime (Ca (OH)2) is a chemical 

compound of calcium hydroxide in the form of powder or crystals and is white in color. These 

three fixators are compounds often used as fixation compounds because they are safe to use. 

The above statement is in accordance with the opinion of Safapour et al. (2019) that most 

natural dyes generally show a very low affinity for textile fibers and have poor fastness 

properties. Therefore it is necessary to use metal materials such as alum, tunjung and kapor 

tohor as fixators. 

The original science of community culture is about the process of washing and drying 

the yarn after the locking process, washing is done using water and soap to remove the color 

that does not blend in the yarn. Meanwhile, the drying is done by drying the threads on the 

jomuran and only letting it dry or not drying it under the hot sun. In addition, drying is done 

so that the yarn does not get wet during weaving. Scientific science contained in this process 

In addition, the use of wind energy in drying to reduce the moisture content in the yarn so that 

there is a change in the form of substances that occur in the yarn from wet to dry. The 

relationship between original science and scientific science contained in the process of 

washing and drying yarn can be explored in junior high school science learning on the 

material of physical change and wind energy. 

CONCLUSION 

Based on the results of research and discussion in general, the coloring process of Ulos 

woven fabric consists of eight stages, (1) the preparation stage of the material (yarn and 

plants), (2) the processing stage, (3) the stage of dissolving natural dyes or color extraction in 

plants, (4) immersion stage, (5) drying stage, (6) fixation stage, (7) washing stage and (8) final 

drying stage. From the yarn coloring process, the junior high school science concepts in the 

Curriculum 2013, namely: Classification of plants, solids pressure, heat transfer, physical 

changes, energy in living systems (wind energy and solar energy), separation of mixtures 

(filtration, extraction, and decantation), boiling point, temperature, and its changes, chemical 

changes (formation of precipitates and color changes), elements, compounds, and mixtures. 

The science concepts contained in the natural yarn dyeing process can be used as a source for 

ethnoscience-based junior high school science learning. So that the process of making Ulos 

woven cloth can be used as a theme in science learning in junior high school. 

REFERENCES 

Abdillah, E. A., & Irwansyah. (2019). Perancangan Infografis Pengenalan Kain Batak Toba. 

Jurnal FSD, 1(1), 169–182.  

 

Aji, P. D. T. (2018). Pengaruh ukuran partikel simplisia terhadap kadar genistein pada 

ekstraksi tempe. Skripsi, 10(1), 10.  



International Journal of STEM Education for Sustainability, Vol.3, No.1, 2022, pp. 1-21 

e-ISSN 2798-5091. DOI. 10.53889/ijses.v3i1.112 

 

17 
 

 

Amalia, R., & Akhtamimi, I. (2016). Studi Pengaruh Jenis dan Konsentrasi Zat Fiksasi 

Terhadap Kualitas Warna Kain Batik dengan Pewarna Alam Limbah Kulit Buah 

Rambutan (Nephelium Lapaceum). Jurnal Dinamika Kerajinan Dan Batik: Majalah 

Ilmiah, 33(2), 85. https://doi.org/10.22322/dkb.v33i2.1474 

 

Angendari, M. D. (2014). Pengaruh jumlah tawas terhadap pewarnaan kain katun 

menggunakan ekstrak kulit bawang merah. Seminar Nasional 2014, 85.  

 

Aprilia, D., & Hendrawan, A. (2020). Pemanfaatan Daun Ketapang ( Ficus Lyrata ) Sebagai 

Pewarna Alam Dengan Teknik Ikat Celup Pada Produk Fashion. Jurnal E-Proceeding of 

Art & Design, 7(2), 2803.  

 

Ariyanti, M., & Asbur, Y. (2018). Tanaman Tarum (Indigofera tinctoria Linn) Sebagai 

Penghasil Zat Pewarna. Jurnal Hutan Pulau-Pulau Kecil, 2(1), 112–114. 

https://doi.org/10.30598/jhppk.2018.2.1.109 

 

Azzahra, R. M. I. (2018). Analisis morfofisiologis mahoni ( Swietenia macrophylla King.). 

Thesis, 3. 

 

Bada, & Olusegun, S. (2016). Constructivism: A Paradigm for Teaching and Learning. Arts 

and Social Sciences Journal, 7(4), 66–70. https://doi.org/10.4172/2151-6200.1000200 

 

Berlin, S. W., Linda, R., & Mukarlina. (2017). Pemanfaatan tumbuhan sebagai bahan pewarna 

alami oleh suku dayak bidayuh di desa kenaman Kecamatan Sekayam Kabupaten 

Sanggau. Protobiont, 6(3), 303–309. 

 

Bradshaw, C., Atkinson, S., & Doody, O. (2017). Employing a Qualitative Description 

Approach in Health Care Research. Global Qualitative Nursing Research, 4. 

https://doi.org/10.1177/2333393617742282 

 

Ani, C. (2019). Pengembangan Media dan Sumber Belajar: Teori dan Prosedur. Penerbit 

Laksita Indonesia, Serang. 

 

Dogan, S., Pringle, R., & Mesa, J. (2016). The impacts of professional learning communities 

on science teachers’ knowledge, practice and student learning: a review. Professional 

Development in Education, 42(4), 569–588. 

https://doi.org/10.1080/19415257.2015.1065899 

 

Eko, B. S., & Putranto, H. (2019). The Role of Intercultural Competence and Local Wisdom 

in Building Intercultural and Inter-religious Tolerance. Journal of Intercultural 

Communication Research, 48(4), 341–369. 

https://doi.org/10.1080/17475759.2019.1639535 

 

Fasasi, R. A. (2017). Effects of ethnoscience instruction, school location, and parental 

educational status on learners’ attitude towards science. International Journal of Science 

Education, 39(5), 548–564. https://doi.org/10.1080/09500693.2017.1296599 

 

Fauzi, I. G., Ananda, R., Gultom, M. D. P., & Sari, I. N. (2019). Industri sabun. Jurnal 

Industri Sabun, 4. https://doi.org/10.31227/osf.io/etbhx 

 



International Journal of STEM Education for Sustainability, Vol.3, No.1, 2022, pp. 1-21 

e-ISSN 2798-5091. DOI. 10.53889/ijses.v3i1.112 

 

18 
 

Gunduz, N., & Hursen, C. (2015). Constructivism in Teaching and Learning; Content 

Analysis Evaluation. Procedia - Social and Behavioral Sciences, 191(392), 526–533. 

https://doi.org/10.1016/j.sbspro.2015.04.640 

 

Hadi, W. P., Sari, F. P., Sugiarto, A., Mawaddah, W., & Arifin, S. (2019). Terasi Madura: 

Kajian Etnosains Dalam Pembelejaran IPA Untuk Menumbuhkan Nilai Kearifan Lokal 

dan Karakter Siswa. Jurnal Inovasi Pendidikan Sains, 10(1), 45–55.  

 

Harefah, A. R. (2019). Peran ilmu fisika dalam kehidupan sehari-hari. Jurnal Warta Edisi, 

60(April). 

 

Hariri, M. R. (2016). Keragaman genetik tarum (Indigofera tinctoria L.) di Pulau Jawa dan 

madura sebagai pewarna alami batik berdasarkan Inter-simple Sequnce repeats. Thesis, 

4. 

 

Indrayani, L., Triwiswara, M., Andriyati, W., & Nuraini, E. (2020). Peningkatan kualitas 

batik Eco-Fashion dengan pewarna alami jalawe ( Terminalia bellirica ) menggunakan 

iradiasi Berkas Elektron Quality enhancement of Eco-Fashion batik with beleric 

myrobalan ( Terminalia bellirica ) Natural Dyes using Electron Beam Irra. 16(2), 91–

100. https://doi.org/http://dx.doi.org/10.17146/jair.2020.16.2.5964 

 

Jiniputri, A. R., Panggabean, R., & Widiawati, D. (2022). Preservation of Traditional Ikat 

Ulos by Motif Design Development and Natural Dye Utilization in Muara District, North 

Tapanuli. Proceedings of the ICON ARCCADE 2021: The 2nd International Conference 

on Art, Craft, Culture and Design (ICON-ARCCADE 2021), 625, 95–103. 

https://doi.org/10.2991/assehr.k.211228.012 

 

Kind, P., & Osborne, J. (2017). Styles of Scientific Reasoning: A Cultural Rationale for 

Science Education? Science Education, 101(1), 8–31. https://doi.org/10.1002/sce.21251 

 

Kinoshita, S., Inoue, Y., Nakama, S., Ichiba, T., & Aniya, Y. (2007). Antioxidant and 

hepatoprotective actions of medicinal herb, Terminalia catappa L. from Okinawa Island 

and its tannin corilagin. Phytomedicine, 14(11), 755–762. 

https://doi.org/10.1016/j.phymed.2006.12.012 

 

Korstjens, I., & Moser, A. (2017). Series: Practical guidance to qualitative research. Part 4: 

Trustworthiness and publishing. European Journal of General Practice, 24(1), 120–124. 

https://doi.org/10.1080/13814788.2017.1375092 

 

Kusbiantoro, D., & Purwaningrum, Y. (2018). Pemanfaatan kandungan metabolit sekunder 

pada tanaman kunyit dalam mendukung peningkatan pendapatan masyarakat Utilization 

of secondary metabolite in the turmeric plant to increase community income. Jurnal 

Kultiivasi, 17(1), 544–549. https://doi.org/https://doi.org/10.24198/kultivasi.v17i1.15669 

 

Laili, M., & Suganda, L. (2015). Proses Ekstraksi Zat Warna Alami Dari Limbah Kayu 

Mahoni (Swietenia Marophylla) Menggunakan Metode Solvent-Extraction. Thesis, 1–41. 

https://repository.its.ac.id/62693/ 

 

Lestari, A. A., Wardenaar, E., & Mariani, Y. (2018). Pemanfaatan tumbuhan penghasil warna 

alami untuk tenun ikat oleh suku Dayak Iban di Dusun Tekalong dan Dusun Kelawik 

Kapuas Hulu Kalimantan Barat. Jurnal Hutan Lestari, 6(4), 837–847.  



International Journal of STEM Education for Sustainability, Vol.3, No.1, 2022, pp. 1-21 

e-ISSN 2798-5091. DOI. 10.53889/ijses.v3i1.112 

 

19 
 

 

Ma, X., Wei, Y., Wang, S., Zuo, X., & Shen, B. (2020). Sustainable ultrasound-assisted 

ultralow liquor ratio dyeing of cotton fabric with natural turmeric dye. Textile Research 

Journal, 90(5–6), 685–694. https://doi.org/10.1177/0040517519878793 

 

Maksić, S. B., & Spasenović, V. Z. (2018). Educational Science Students’ Implicit Theories 

of Creativity. Creativity Research Journal, 30(3), 287–294. 

https://doi.org/10.1080/10400419.2018.1488200 

 

Manueke, J., Sembiring, J., & Tarore, D. (2020). Karakterisasi sekuen DNA gen mtCO-1 

hama penggerek pucuk (Hypsipyla sp.) pada tanaman mahoni (Swietenia macrophylla 

King) di Kabupaten Minahasa dan Kota Tomohon Provinsi Sulawesi Utara. Jurnal 

Entomologi Indonesia, 17(1), 53. https://doi.org/10.5994/jei.17.1.53 

 

McCauley, V., Martins Gomes, D., & Davison, K. G. (2018). Constructivism in the third 

space: challenging pedagogical perceptions of science outreach and science education. 

International Journal of Science Education, Part B: Communication and Public 

Engagement, 8(2), 115–134. https://doi.org/10.1080/21548455.2017.1409444 

 

Moser, A., & Korstjens, I. (2017). Series: Practical guidance to qualitative research. part 1: 

Introduction. European Journal of General Practice, 23(1), 271–273. 

https://doi.org/10.1080/13814788.2017.1375093 

 

Mutonyi, H. (2016). Stories, proverbs, and anecdotes as scaffolds for learning science 

concepts. Journal of Research in Science Teaching, 53(6), 943–971. 

https://doi.org/10.1002/tea.21255 

 

Naveed, R., Bhatti, I. A., Adeel, S., Ashar, A., Sohail, I., Khan, M. U. H., Masood, N., Iqbal, 

M., & Nazir, A. (2020). Microwave assisted extraction and dyeing of cotton fabric with 

mixed natural dye from pomegranate rind (Punica granatum L.) and turmeric rhizome 

(Curcuma longa L.). Journal of Natural Fibers, 19(1), 248–255. 

https://doi.org/10.1080/15440478.2020.1738309 

 

Nguyen, M., & Truong, M. (2016). The Effect of Culture on Enterprise’s Perception of 

Corporate Social Responsibility: The Case of Vietnam. Procedia CIRP, 40, 680–686. 

https://doi.org/10.1016/j.procir.2016.01.154 

 

Novitasari, L., Agustina, P. A., Sukesti, R., Nazri, M. F., & Handhika, J. (2017). Fisika, 

Etnosains, dan Kearifan Lokal dalam Pembelajaran Sains. Seminar Nasional Pendidikan 

Fisika III 2017, 1, 81–88.  

 

Nugroho, C., Nurhayati, I. K., Nasionalita, K., & Malau, R. M. U. (2021). Weaving and 

Cultural Identity of Batak Toba Women. Journal of Asian and African Studies, 56(6), 

1165–1177. https://doi.org/10.1177/0021909620958032 

 

Parmin, P., & Fibriana, F. (2019). Prospective teachers’ scientific literacy through 

ethnoscience learning integrated with the indigenous knowledge of people in the frontier, 

outermost, and least developed regions. Jurnal Penelitian Dan Pembelajaran IPA, 5(2), 

142. https://doi.org/10.30870/jppi.v5i2.6257 

 

Pasaribu, G., & Winarni, I. (2020). Study on East Sumba-originated natural pigments for 



International Journal of STEM Education for Sustainability, Vol.3, No.1, 2022, pp. 1-21 

e-ISSN 2798-5091. DOI. 10.53889/ijses.v3i1.112 

 

20 
 

coloring woven fabrics. IOP Conference Series: Materials Science and Engineering, 

935(1), 1–10. https://doi.org/10.1088/1757-899X/935/1/012039 

 

Puspasari, A., Susilowati, I., Kurniawati, L., Utami, R. R., Gunawan, I., & Sayekti, I. C. 

(2019). Implementasi etnosains dalam pembelajaran IPA di SD muhammadiyah alam 

surya mentari Surakarta. SEJ (Science Education Journal), 3(1), 25–31. 

https://doi.org/10.21070/sej.v3i1.2426 

 

Putri, A. S., & Aznam, N. (2019). The Effect of The Science Web Module Integrated on 

Batik’s Local Potential Towards Students’ Critical Thinking and Problem Solving 

(Thinking Skill). Journal of Science Learning, 2(3), 92–96. 

https://doi.org/10.17509/jsl.v2i3.16843 

 

Rahayu, W. E., & Sudarmin. (2015). Pengembangan Modul Ipa Terpadu Berbasis Etnosains 

Tema Energi Dalam Kehidupan Untuk Menanamkan Jiwa Konservasi Siswa. Unnes 

Science Education Journal, 4(2), 920–926. https://doi.org/10.15294/usej.v4i2.7943 

 

Rajan, A. K., & Cindrella, L. (2019). Studies on new natural dye sensitizers from Indigofera 

tinctoria in dye-sensitized solar cells. Optical Materials, 88(September 2018), 39–47. 

https://doi.org/10.1016/j.optmat.2018.11.016 

 

Rijal, M., Jakfar, F., & Widyawati, W. (2016). Analisis faktor-faktor yang mempengaruhi 

produksi usahatani bawang merah di Desa Lam Manyang Kecamatan Peukan Bada. 

Jurnal Ilmiah Mahasiswa Pertanian, 1(1), 488–497. 

https://doi.org/10.17969/jimfp.v1i1.1321 

 

Risdianto, E., Dinissjah, M. J., Nirwana, & Kristiawan, M. (2020). The effect of Ethno 

science-based direct instruction learning model in physics learning on students’ critical 

thinking skill. Universal Journal of Educational Research, 8(2), 611–615. 

https://doi.org/10.13189/ujer.2020.080233 

 

Safapour, S., Sadeghi-Kiakhani, M., & Doustmohammadi, S. (2019). Chitosan-cyanuric 

chloride hybrid as an efficient novel bio-mordant for improvement of cochineal natural 

dye absorption on wool yarns. Journal of the Textile Institute, 110(1), 81–88. 

https://doi.org/10.1080/00405000.2018.1503384 

 

Samsinar. (2019). Urgensi Learning Resources (Sumber Belajar) dalam Meningkatkan 

Pembelajaran. Jurnal Kependidikan, 13(02), 194–205.  

 

Sanda, B., & Liliana, I. (2021). Natural dye extraction and dyeing of different fibers: a 

review. Innovative and Emerging Technologies for Textile Dyeing and Finishing, 113–

135. https://doi.org/10.1002/9781119710288.ch4 

 

Santa, E. K., Mukarlina, & Linda, R. (2015). Kajian etnobotani tumbuhan yang digunakan 

sebagai pewarna alami oleh Suku Dayak Iban di Desa Mension, Kabupaten Kapuas 

Hulu. Jurnal Protobiont, 4(1), 58–61.  

 

Sarwi, S., Yusnitasari, A., & Isnaeni, W. (2020). Concept Mastery of Ethnoscience-Based 

Integrated Science and Elementary Students’ Life Skills Using Guided Inquiry. 

International Conference on Science and Education and Technology (ISET), 443, 517. 

https://doi.org/10.2991/assehr.k.200620.103 



International Journal of STEM Education for Sustainability, Vol.3, No.1, 2022, pp. 1-21 

e-ISSN 2798-5091. DOI. 10.53889/ijses.v3i1.112 

 

21 
 

 

Sausan, F. W., Puspitasari, A. R., & Yanuarita P, D. (2021). Studi literatur pengolahan warna 

pada limbah cair industri tekstil menggunakan metode proses adsorpsi, filtrasi, dan 

elektrolisis. Jurnal Tecnoscienza, 5(2), 213. 

https://doi.org/10.51158/tecnoscienza.v5i2.427 

 

Sidiq, U., Choiri, M., & Mujahidin, A. (2019). Metode penelitian kualitatif di bidang 

pendidikan. Journal of Chemical Information and Modeling, 53(9), 1-228. 

 

Shu, J., Shen, X., Liu, H., Yi, B., & Zhang, Z. (2017). A content-based recommendation 

algorithm for learning resources. Multimedia Systems, 24(2), 163–173. 

https://doi.org/10.1007/s00530-017-0539-8 

 

Snively, G., & Corsiglia, J. (2001). Discovering indigenous science: Implications for science 

education. Science education, 85(1), 6-34. 

 

Sudarmin, S. (2014). Pendidikan karakter, etnosains dan kearifan lokal (konsep dan 

penerapannya dalam penelitian dan pembelajaran sains). Fakultas Matematika dan Ilmu 

Pengetahuan Alam Unnes. 

 

Ulger, K. (2019). Comparing the effects of art education and science education on creative 

thinking in high school students. Arts Education Policy Review, 120(2), 57–79. 

https://doi.org/10.1080/10632913.2017.1334612 

 

Wahyuni, S. (2015). Pengembangan Petunjuk Praktikum Ipa Untuk Meningkatkan 

Kemampuan Berpikir Kritis Siswa Smp. Jurnal Pengajaran Matematika Dan Ilmu 

Pengetahuan Alam, 6(1), 196. https://doi.org/10.18269/jpmipa.v20i2.585 

 

Wardhani, G. K., Rondonuwu, F. S., & Sudarmi, M. (2015). Metode pembelajaran fisika 

berdasarkan teori multiple intelegence pada materi perpindahan kalor. Radiasi: Jurnal 

Berkala Pendidikan Fisika, 6(1), 42–48.  

 

Wati, E., Yuberti, Saregar, A., Fasa, M. I., & Aziz, A. (2021). Literature Research: 

Ethnoscience in Science Learning. IOP Conference Series: Earth and Environmental 

Science, 1796(1). https://doi.org/10.1088/1742-6596/1796/1/012087 

 

Widagdo, J. (2017). Pemanfaatan sumber daya alam sebagai bahan pewarna. Jurnal 

Disprotek, 8(1), 67–80. 

 

Zulkifli, & Ridwan, M. (2019). Revitalization of the traditional values lost due to the 

commodification of art/crafts: a case study of Bataknese traditional Ulos. Asian 

Ethnicity, 20(4), 541–554. https://doi.org/10.1080/14631369.2019.1608812 

 


