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Abstract
The influence of  globalization and modernization has made the condition of  lo-
cal wisdom in Indonesia very concerning. Preserving local wisdom can be through 
education, one of  which is science learning. In addition, the basic skill that students 
must have to achieve 21st-century skills is spatial thinking skills. The research aims 
to identify scientific knowledge in the process of  making batik mangrove as local 
wisdom in Kutawaru, Cilacap and analyze the potential of  scientific knowledge in 
the process of  making batik mangrove Kutawaru to empower spatial thinking skills. 
This research is a qualitative research, by using purposive sampling techniques. 
Data was collected using interviews, observation, and documentation. Data valid-
ity was tested using the triangulation technique. Data analysis for this research was 
conducted interactively through the stages of  data collection, data reduction, data 
presentation, and drawing conclusion. This study contributes to ethnoscience by 
identifying the transformation of  local knowledge in the production of  batik man-
grove Kutawaru into scientific knowledge that can improve spatial thinking skills in 
science learning. 
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contain color began to develop natural batik dyes 
from mangroves (Sollihah & Hum, 2024). There 
are various types of  mangroves that can be used 
as natural dyes, including tingi and tancang (Wi-
bowo et al., 2023). This practice demonstrates 
that knowledge originating from the indigenous 
knowledge of  the Kutawaru community can be 
transformed into scientific knowledge that can be 
applied in learning (Martuti et al., 2017). 

However, the reality is that the state of  
local wisdom in Indonesia is very concerning 
(Sarumaha et al., 2024). The tide of  globaliza-
tion and modernization has resulted in a shift 
in values and patterns in life (Nahak, 2019). 
Much local wisdom is now being abandoned and 
threatened with degradation from the social or-
der (Siregar et al., 2024). This also happened to 
batik mangrove Kutawaru, which began to lose 
popularity, especially after the pandemic (Saragih 
et al., 2023). The integration of  local wisdom 
into education has not been maximized and re-
mains limited (Istiqomah et al., 2023; Ramlah 
et al., 2025). The learning process in schools is 
still dominated by the use of  general learning re-
sources, making it less relevant to students’ lives 
(Ayushandra & Wuryastuti, 2022; Risamasu et 
al., 2023). Non-formal scientific knowledge from 
local knowledge, separated from the content of  
science learning because its truth is considered 
illusory (Mungmachon, 2012; Novitasari et al., 
2017; Rikizaputra et al., 2022). Science teachers 
also lack in-depth knowledge of  local wisdom 
and do not yet know how to integrate it into their 
teaching (Sarini & Selamet, 2019). This can im-
pact students’ spatial thinking abilities (Hanum, 
2022), where activities such as observing, imag-
ining, conceptualizing, understanding, or analyz-
ing a local object are still limited (Apriyanto et 
al., 2024; Sari Nst et al., 2023). As a result, stu-
dents will find it difficult to construct basic con-
ceptual maps to help them develop reasoning and 
problem-solving skills (Sya’bani et al., 2023). 

In previous research conducted by Martuti 
et al. (2017) and Khasanah et al. (2020), the po-
tential of  batik mangrove Kutawaru was exam-
ined from the perspective of  creative economic 
products and artistic aspects in the utilization of  
mangrove plants as a source of  natural dyes. In 
addition, research conducted by Fionita & Wu-
landari (2024) and Regina & Wijayaningputri 
(2022) has examined the integration of  local wis-
dom in science learning as a source of  contextual 
learning. However, these studies have generally 
not specifically identified the scientific knowl-
edge contained in each stage of  the batik man-
grove Kutawaru-making process. Previous re-

INTRODUCTION

Indonesia is a multicultural country with 
a diverse range of  cultures (Salim & Aprison, 
2024; Sumartias et al., 2020). Various forms of  
local knowledge have emerged from interactions 
between local communities and their surround-
ing environments (Fakhruddin, 2024). One effort 
to preserve local wisdom is through education, 
which is interconnected (Effendi, 2019), thereby 
shaping individuals who are knowledgeable, have 
strong character, and are able to adapt to change 
(Septarinjani et al., 2025). In the Merdeka Cur-
riculum, local wisdom is one of  the important 
themes in learning. Based on Permendikbud No. 
79 of  2014, local wisdom is a subject of  study or 
subject in educational units that contains learn-
ing content and processes about local potential 
and uniqueness intended to shape students un-
derstanding of  the advantages and wisdom in the 
area where they live (Kementerian Pendidikan 
dan Kebudayaan, 2014). This is also supported 
by Minister of  Education, Culture, Research, and 
Technology Decree No. 56/M/2022 concerning 
guidelines for curriculum implementation in the 
context of  learning recovery and development, 
which states that preserving local wisdom is one 
of  main themes in learning (Kementerian Pendi-
dikan Kebudayaan Riset dan Teknologi, 2022).

Science education is one way to integrate 
local wisdom into learning (Damayanti et al., 
2017; Homsombat, 2025). This allows students 
to learn science concepts through real phenom-
ena in their surroundings, making learning more 
meaningful and contextual (Sahil et al., 2021). 
Teachers as facilitators also play an important 
role as a determining factor in the successful 
integration of  local wisdom into science educa-
tion (Zahro & Maulida, 2023). Teachers need to 
master three things: involvement in the learning 
process, imagination, and harmony (Mhakure & 
Mushaikwa, 2014). As science and technology 
advance, students need to equip themselves with 
basic skills to achieve competence, one of  which 
is spatial thinking skills. This ability plays an im-
portant role in helping students visualize objects 
and create imaginary images of  objects in their 
minds (Mathewson, 1999). 

Local wisdom plays a vital role in preserv-
ing local cultural identity (Pesurnay, 2018). Batik 
mangrove Kutawaru is one of  the local wisdom 
that has developed in Cilacap Regency (Khasa-
nah et al., 2020). This batik was inspired by the 
local community’s experience of  living alongside 
various types of  mangroves. Local communities 
with knowledge of  the types of  mangroves that 
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search have focused more on identifying scientific 
concepts in batik in general, without examining 
its potential relevance to specific cognitive abili-
ties, particularly spatial thinking skills. In fact, 
the process of  making batik mangrove, which in-
volves the stages of  motif  creation, pattern batik, 
and dyeing, has the potential to train the ability 
of  imagining, conceptualizing, problem-solving, 
and patterns seeking, which are part of  spatial 
thinking skills (Tversky, 1993). Therefore, this re-
search aims to identify scientific knowledge in the 
process of  making batik mangrove as local wis-
dom in Kutawaru, Cilacap and analyze the po-
tential of  scientific knowledge in the process of  
making batik amangrove Kutawaru to empower 
spatial thinking skills.       

METHOD

This research was conducted using a qua-
litative approach to identify scientific knowledge 
in the process of  making batik mangrove in Ku-
tawaru Village, Cilacap Regency. It also analyzed 
scientific findings on the empowerment aspect 

of  spatial thinking skills, such as: (1) imaging, 
the ability to mentally imagine shapes, objects, 
or patterns before they are physically realized; 
(2) conceptualizing, the ability to understanding 
the concept of  the shape and space of  an object 
based on spatial princip; (3) problem solving, the 
ability to solve problems related to pattern, form, 
or work process of  an objects; and (4) pattern 
seeking, the ability to recognize, create, and de-
velop patterns of  relationships between objects. 
The sampling technique used in this research 
was purposive sampling with criteria are (1) ac-
tive craftsmen directly involved in the Kutawaru 
mangrove batik-making process; (2) native to the 
Kutawaru community, Cilacap; and (3) having 
at least 3-5 years of  experience in making batik 
mangrove. Data collection was carried out using 
interviews, observation, and documentation of  5 
batik mangrove Kutawaru craftsmen. Data analy-
sis was performed using the Miles & Huberman 
(1984) interactive analysis model, which includes 
data collection, data reduction, data presentation, 
and conclusion drawing. The data categorization 
matrix table is presented in the Table 1.

Table 1. Data Categorization Matrix 

Themes Coding Category

Scientific knowl-
edge in the 
preparation stag-
es of  making 
batik mangrove 
Kutawaru

Preparation a canting, 
stove, dye bath, and wash-
ing pot (PA)

The shape of  the tools and its use in making batik

Material properties of  canting, dye bath, and wash-
ing pot

Preparation a mori batik 
fabric, batik wax, and batik 
dye (PB)

The use of  mori fabric and batik wax as the basic 
materials for batik

The use of  mangroves as a natural dye for batik

Soaking the mori fabric be-
fore the batik process (PK)

Remove stains from fabric

Scientific knowl-
edge in the pro-
cessing stages 
of  making batik 
mangrove Kuta-
waru

Batik pattern making-pro-
cess (PM)

Drawing a mangroves motif  on fabric (visualiza-
tion of  object shapes)

Pattern batik process (PP) The ingredients of  batik wax

The use of  batik wax to outline the pattern

Coloring (PW) Processing mangroves into natural batik dyes

Dipping fabric into a mangrove dye

Scientific knowl-
edge in the 
finishing stages 
of  making batik 
mangrove Kuta-
waru

Fixation (PG) The use of  alum, lime, and tunjung as color-fixing 
agents

Dipping fabric into a color-fixing solution

Decolorization process 
(PL)

The use of  soda ash as a leaching agent

Dipping fabric into a soda ash solution

RESULT AND DISCUSSION

Based on the results of  research on the 
process of  making batik mangrove Kutawaru 
contains local community knowledge that can 

be used as a learning resource in science educa-
tion. Because the indigenous knowledge of  local 
communities contains scientific values that have 
not yet been formalized (Risamasu et al., 2023). 
Through the transformation of  local knowledge 
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into scientific knowledge, it becomes easier for 
students to learn scientific concepts (Damayanti 
et al., 2017). This is conducted by identifying 
scientific knowledge in the local wisdom of  the 
mangrove batik-making process, covering chemi-
cal, biological, and physical aspects (Sudarmin & 
Asyhar, 2012). 

Identification Scientific Knowledge in the 
Process of Making Batik Mangrove 

The process of  making batik mangrove 
consists of  three main stages, namely preparati-
on, processing, and finishing stages. The prepa-
ration stage begins with the preparation of  tools. 
Preparing the tools is the first activity carried out 
by the craftsmen to prepare and ensure that all ba-
tik equipment is in good condition, one of  them 
is a canting, as stated by informant in Table 2.

Based on Table 2, it shows that copper is 
used on the front of  the stamp and the head of  
the writing tool. Meanwhile, wood is used as the 
handle material because it is light and does not 
get hot in the hands, like in Figure 1.

Figure 1. Characteristic of  canting
(Source: https://engrasia.com)

Scientifically, copper has good heat resis-
tance, so the wax can remain liquid (Majana-
sastra, 2016). Copper acts as a conductor in the 
canting because it has good heat conductivity, the 
conductivity of  copper is 385.0 W/m.K is able to 
maintain a stable nighttime temperature (Warda-
ni et al., 2018). Copper’s high boiling and melting 
points prevent the canting from easily expanding 
(Minneci et al., 2021). Meanwhile, wood is an 
insulator, making it suitable for use as a canting 
handle. This is because insulating materials are 
able to block heat, preventing it from being con-
ducted effectively. Wood has a lower thermal con-
ductivity than other insulating materials, at 0.17 
W/m.K, which slows down heat transfer in wood 
(Muharom & Rifky, 2022) (physical aspect).

In addition, craftsmen also prepare the 
materials. The material preparation process is the 
initial stage carried out before starting the batik 
process, with the aim of  preparing the materials 
that will be used for batik, one of  them is a mang-
rove, as stated by informant in Table 3. 

Based on Table 3 dan 4, it shows that one 
of  the main ingredients that must be prepared is 
dye. Kutawaru batik artisans use mangrove trees 
as their natural dye. Mangrove plants such as tan-
cang, tingi, or putut can be used to make dye, as 
they produce a lot of  sap that produces red color. 
This knowledge was gained from his experience 
of  living alongside various types of  mangroves 
that thrive there, like in Figure 2.

Table 2. Direct Interview Quote with Informant TB

Initial Interview Dialogue

AN: “What material is this canting made of, ma’am?” 

TB: “The canting is made of  copper, while the handle is made of  wood.”  (PA/Informant/
TB/7)

AN: “If  we were to replace it with another material, like iron or something, would that work?”

TB: “No. Because if  you use that, the canting will swell, and the batik pattern will get ruined.” 
(PA/Informant/TB/8[WU)

Table 3. Direct Interview Quote with Informant TB

Initial Interview Dialogue

AN: “What are the dyes made from, Ma’am?” 

TB: “In here, the dyes made from mangroves, because there are so many mangroves around 
here, so there are used to make batik dyes. ”  (PB/Informant/TB/25)

AN: “Is there only one type of  mangrove used, or are there others, ma’am?”

TB: “We use many different types of  mangroves, including tingi, tancang, putut. ” (PB/Inform-
ant/TB/26)
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Table 5. Direct Interview Quote with Informant TB

Initial Interview Dialogue

AN: “Can the fabric be ready to used for batik, ma’am?” 

TB: “This is ready to use.”  (PK/Informant/TB/29)

AN: “So there is no need to soak or pre-treat it, ma’am?”

TB: “No, because here we use fabric that has been pre-treated or processed. But, there is also 
untreated fabric, which needs to be pre-treated first to remove the starch residue.” (PK/
Informant/TB/30)

Table 6. Direct Interview Quote with Informant RT

Initial Interview Dialogue

AN: “Does this fabric need to be pre-treated, ma’am?” 

RT: “Oh, no. This fabric has already been pre-treated, so it’s ready to use for batik.”  (PK/In-
formant/RT/30)

AN: “It’s already been processed – what does that mean, ma’am?”

RT: “Is ready to be used for batik, because already clean and smooth from the factory.” (PK/
Informant/RT/31)

Figure 2. The types of  mangroves
(Sources:https://puimangroveusu.id; https://
www.researchgate.net; https://id.wikipedia.org)

Scientifically, mangrove trees can thrive in 
Kutawaru because the area is located at the mee-
ting point of  seawater and freshwater, making it a 
habitat for mangrove forest ecosystems (Fauziyah 
et al., 2024). There are various species that thrive 
here, including: mangrove species, Rhizophora api-
culata, Avicennia marina, Avicennia alba, Soneratia 
caseolaris, Soneratia alba, Bruguiera cylindrical, Bru-
guiera gymnorhiza, Aegiceras corniculatum, Ceriops 
tagal, Ceriops decandra, Nypa fruticans, and so on. 
All of  these mangrove species belong to three fa-
milies, namely: Avicenniaceae, Rhizophoraceae, 
and Sonneratiaceae (biological aspect).  There 
are several species of  mangroves used by crafts-
men to make natural dyes, namely: (1) Rhizophora 
mucronata (tancang); (2) Ceriops tagal (tingi); (3) 
Bruguiera gymnorhiza (putut).

Morphologically, the species Rhizophora 
mucronata consists of  the following organs: (1) 
prop roots and pneumatophores; (2) elliptical to 
oblong leaves with pointed tips and spines; (3) flo-
wers located in the leaf  axils and yellow in color; 
(4) brown fruit; and (5) a trunk, which is 20-30 

meters tall with blackish brown in color. Meanw-
hile, the species Bruguiera gymnorhiza consists of  
the following organs: (1) the trunk is 5-20 meters 
tall, with grayish-white bark; (2) sturdy prop roots 
that support the plant; (3) leaves clustered at the 
ends of  branches; (4) bell-shaped flowers that are 
pink in color; (5) fruit called hypocotyls that are 
cigar-shaped (Indriyaty et al., 2024) (biological 
aspect). Mangrove plants contain tannins that 
produce reddish-brown dyes (Verenkar & Krish-
nan, 2017) and flavonoids that produce yellow, 
cream, and light brown dyes. After that, the next 
step is soaking the mori fabric, as stated by infor-
mant in Table 5. There are also statements from 
another informant describing the types of  fabric 
used in making batik mangrove, as stated by anot-
her informant in Table 6.

Based on Table 5 and 6, it shows that the 
soaking of  mori fabric is adjusted according to 
the type of  fabric. At the Kutawaru mangrove ba-
tik workshop, the fabric used is already mature, 
as it is considered more efficient and suitable for 
natural dyes, because primissima mori fabric is 
smooth and clean (no starch residue). This shor-
tens the time needed to make mangrove batik, 
which is already quite time-consuming, as pre-
sented in Figure 3.

Figure 3. Soaking the mori fabric
(Sources: Permatasari & Lestari, 2023)
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Scientifically, raw fabric needs to undergo 
a fabric maturation or mordanting process. The 
mordanting process is carried out to remove any 
remaining starch and dirt that is still attached to 
the fabric, which is done by: (1) before mordan-
ting, the mori fabric is soaked in a wetting soluti-
on or TRO (Turkish Red Oil). TRO is a hydrophi-
lic substance produced from a chemical reaction 
between castor oil and sulfuric acid (H

2
SO

4
) (che-

mical aspect). (2) alum as a mordanting agent is 
dissolved in water. Alum or potassium aluminum 
sulfate (KAl(SO

4
)

2
.1

2
H

2
O) is an ionic compound 

that is easily soluble in water. (3) mori fabric that 
has been soaked in TRO solution is placed in 
alum solution, then heated. The fibers of  mori 
fabric, which are composed of  cellulose (a natu-
ral polymer with many -OH groups), will bond 
with Al3+ ions in the alum solution. Al3+ ions can 
diffuse into fabric fibers and form a mordant brid-
ge between the fabric fibers and alum solution, al-
lowing fabric fibers to open up and maximize the 
subsequent process (dyeing). Meanwhile, the hea-
ting process is carried out to increase the kinetic 
energy. (4) the mori fabric is soaked overnight in 
a alum solution to maximize the strength of  fab-
ric when used in dyeing, dried under the sun to 
accelerate the evaporation of  water content in the 
fabric. This is because the heat of  the sun can in-
crease the kinetic energy of  water molecules, and 
water molecules can change from liquid to gas 
(water vapor) (Nuriana, 2021) (chemical aspect). 

Meanwhile, in production of  Kutawaru 
mangrove batik, matured or mordanted fabric 
is used. The mori fabric used is primissima mori 
fabric, which has a thread number of  Tex 10.2-9.0 
(SNI 08-0280-2004) made from cotton yarn (cot-
ton fiber), giving it a smooth surface. This fabric 
has following characteristics and properties: right 
weight (not too thick or thin), so that absorption 
of  dye into fabric fibers can be maximized. This is 
because the density of  the yarn affects the fabric’s 
absorbency of  dye. Fabric with a high density will 
absorb more dye, because tightly packed yarns 
are able to bind more color (Rumiyati et al., 2022) 
(biological aspect). The next stage in mangrove 

batik-making process is processing, which inclu-
des creating batik motifs, applying patterns, and 
dyeing. This stage begins with creating batik pat-
terns, as stated by informant in Table 7.

Based on Table 7, it shows that about motif  
creation includes: (1) the motif  creation process 
is carried out by first designing the motif  on paper 
and measuring the fabric so that when the motif  
is applied to fabric, it fits perfectly; (2) batik mo-
tifs are inspired by animals and plants found in 
the surrounding environment, with the addition 
of  supporting elements such as rocks. The plants 
and animals used are inspired by the surrounding 
mangrove forest, such as various types of  mang-
rove trees, mangrove crabs, bogo fish, and so on; 
and (3) the process of  drawing motifs is done in 
two ways, namely by drawing the entire plant or 
only part of  plant, such as roots, trunk, or fruit, 
one example is nipah palm shown in the Figure 4.

Figure 4. The parts of  nipah (Nypa fruticans)
(Source: https://rri.co.id)

Scientifically, the process of  creating mo-
tifs begins with measuring fabric to be used. The 
mori fabric used is measured using a measuring 
tape or ruler, generally measuring 2.25-2.5 meters 
in length and 1.05 meters in width (Nurdin, 2021) 
(physical aspect). Then, for objects used in the 
Kutawaru mangrove batik motif, there are biotic 
and abiotic components found in mangrove forest 
ecosystem. The biotic components of  the mang-
rove forest ecosystem include: various species of  
mangrove plants, tali pitingan plants, mud crabs 
(Scylla serrata), mudskippers (Periophthalmus sp.), 
wijayakusuma flowers (Epiphyllum anguliger), and 
so on. Meanwhile, the abiotic components in 
mangrove forest ecosystem are everything that is 
not alive in mangrove ecosystem, such as rocks 
and water (Suryono, 2015).

Table 7. Direct Interview Quote with Informant RT

Initial Interview Dialogue

AN: “How do you make the batik pattern, ma’am?” 

RT: “First, draw pattern on paper, then trace it onto fabric and adjust it to fit.” (PM/Informant/RT/34)

AN: “Where did you get the inspiration for the design, ma’am?”

RT: “It’s inspired by the local area, so there are many types of  mangroves, brackish-water animals, and 
plants that symbolize this region.” (PM/Informant/RT/40)

AN: “How can you turn an object into a motifs?”

RT: “Scaled to size. There are objects where all parts are drawn, but others are drawn only in some parts.” 
(PM/Informant/RT/42)
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After the batik motif  creation process, the 
next process is the pattern batik process. There 
are several steps involved in this stage, as stated 
by informant in Table 8. It shows that pattern ba-
tik making is as follows: (1) heat the wax to be 
used for batik until it melts. Once melted, the wax 
is collected in a nyamplung canting; (2) to apply 
the wax, the canting containing the wax is blown 
on first so that it is not too hot or too cold, as this 
affects the shape of  the motif; and (3) the wax is 
made from a mixture of  various ingredients and 
serves to cover or block the parts of  the fabric that 
are not to be dyed.

Scientifically, the process of  applying batik 
patterns begins by heating wax in a pan on the 
stove. When the stove is turned on, heat trans-
fer occurs through conduction, convection, and 
radiation from the heat of  the flame, just like 
when heating water. Solid night wax is heated 
on a stove at a temperature of  ±60-80 , which 
generally melts at a temperature of  67 . Con-
duction heat transfer occurs when heat from the 
stove flame is transferred to the pan (metal), so 
that the night wax is also exposed to heat from 
the pan. As a result, the wax undergoes a change 
in state from solid to liquid (melting) because it 
receives heat from the stove. In this process, heat 
energy slowly diffuses from a higher temperature 
point to a lower temperature point, without pas-
sing through an intermediary and without the 
transfer of  constituent particles. Then, convecti-
ve heat transfer occurs when heat from the stove 
flame is carried by air flow, causing the tempera-
ture around the wax to rise and melt, resulting 
in the movement of  the transmission medium. 
Meanwhile, radiative heat transfer occurs when 
heat from the flame radiates directly to the pan 
without an intermediary (As Syukri et al., 2023) 
(physical aspect).

When the wax has melted, it is collected in 
the canting container and then dispensed through 
the canting nozzle, paying attention to the thick-
ness. The canting nozzle is shaped like a small 
pipe as an outlet for the wax liquid, with a diame-
ter of  ±1-3 mm. The wax fluid flowing through 
the small pipe will experience friction between 
the contact surface (pipe surface) and the object 
(wax liquid). Under these conditions, the contin-
uity equation applies, which explains the law of  
conservation of  mass, stating that the amount of  
mass flowing through various cross-sections per 
unit time is always the same, thus formulated as: 
Q

1
 = Q

2
 or A

1
V

1
 = A

2
V

2
, where Q is the flow rate 

(m3/s); A is the cross-sectional area of  the pipe 
(m²), and v is the flow velocity (m/s) (Sulistiani 
et al., 2022) (physical aspect).

Night candles function as color barriers be-
cause, in principle, candles contain oil and dyes 
contain water, both of  which have the same li-
quid properties but differ in molecular mass, ma-
king them incompatible. Water (H

2
O) is a natural 

compound formed from the bonding of  oxygen 
(O) and hydrogen (H) atoms, which is classified 
as a polar compound (having positive and nega-
tive charges). while oil is an organic hydrocarbon 
compound consisting of  hydrogen (H) and car-
bon (C) atoms that is liquid in form, insoluble 
in water, and classified as a nonpolar compound 
(has no charge). This condition prevents batik 
dyes from seeping into the fabric, as they are 
blocked by the wax (Ardian & Safaruddin, 2022; 
Kusuma, 2019; Yunus, 2022) (chemical aspect).

The next step in the process of  making ba-
tik mangrove is coloring, as stated by informant 
in Table 9. After sorting the mangrove raw mate-
rials, the next step in the dyeing process as stated 
by another informant in Table 10.

Table 8. Direct Interview Quote with Informant TB

Initial Interview Dialogue

AN: “After creating the pattern on the fabric, what’s the next step, ma’am?” 

TB: “After that, the pattern is outlined using batik wax.” (PP/Informant/TB/37)

AN: “How do you apply batik wax to the pattern, ma’am?”

TB: “First, the batik wax is heated until it melts, then poured into the nyamplung canting. 
Before applying it to the fabric, the wax is blown on to cool it down slightly, so it doesn’t 
overflow.”  (PP/Informant/TB/41)

AN: “What is that batik wax made of, ma’am? And what is it used for?”

TB: “It’s made from many ingredients, like tree sap, oil, and wax. 
It’s use to cover the areas that aren’t dyed, so that a pattern is formed.” (PP/Informant/
TB/43)



Asmi Nuraini Aslamawati, et al. / Unnes Science Education Journal 15 (1) (2026) 41-54

48

Table 9. Direct Interview Quotes with Informant DD

Initial Interview Dialogue

AN: “What kind of  dye is used here, sir?” 

DD: “The dye used there is made from mangrove, in here we use tancang and tingi.”  (PW/
Informant/DD/13)

AN: “What are the criteria for choosing the mangrove, sir?”

DD: “Choose mature mangrove (tancang), not young ones.” (PW/Informant/DD/32)

Table 10. Direct Interview Quotes with Informant TB

Initial Interview Dialogue

AN: “For the first step of  the dyeing process, what should I do first, ma’am?” 

TB: “First, process the mangroves into batik dye. Then, dip the fabric into the mangrove dye.” 
(PW/Informant/TB/49)

AN: “How do you process those mangroves?”

TB: “First, the mangrove fruit must be chopped, then dried for 3-5 days until it turns reddish-
brown. Boil the fruit for 2-3 hours until it turns thick. Next, let it cool, strain it, and transfer 
it to the dye vat.”  (PW/Informant/TB/50)

AN: “How does the dyeing process work, ma’am?”

TB: “The fabric is dipped in dye. It usually takes two people to pull the fabric back and forth. 
After that, the fabric is air-dried and must not be exposed to direct sunlight.” (PW/Inform-
ant/TB/55)

Based on Table 9 and 10, it shows that dy-
eing is carried out by: (1) preparing tancang fruit 
as raw material for batik dye with the following 
criteria: old fruit that is dark in color and heavy, 
so that the resulting color is maximized; (2) dye 
production is carried out by cutting mangrove 
fruit into 2-3 cm pieces, drying them for 3-5 days 
until they are dry and reddish brown in color. 
Then, they are boiled for 2-3 hours until thick-
ened; and (3) the dyeing process is carried out by 
dipping the fabric into a dye vat, as presented in 
Figure 5.

Figure 5. The process of  making batik dyes

Scientifically, mature and dark-colored 
tancang fruit (Rhizophora mucronata) has an elon-
gated spherical shape. When ripe, the fruit seg-
ments turn greenish-brown with a red cotyle-
don neck and easily detach from the fruit. This 
is because the fruit of  the Rhizophora mucronata 
mangrove species belongs to the viviparous fruit 
type, meaning that the seeds begin to germina-
te while still attached to the parent tree, so that 
the sprouts emerge from the fruit (Mustika et al., 

2014) (biological aspect). Next, the sorted fruit 
will be cut into 2-3 cm pieces. The smaller the 
mangrove fruit, the larger its surface area will be. 
The water content in mangroves will move to the 
surface as the mangrove fruit thickens. As a re-
sult, when dried in the sun, the entire surface area 
will dry faster, because mangrove fruit with high 
water content releases heat. The drying process 
takes approximately 3-5 days until the fruit turns 
reddish-brown (Saputra et al., 2023) (physical as-
pect).

Next, mangrove extraction is carried out 
by taking the chemical compounds from plant or 
animal tissue using a suitable solvent. Extraction 
is carried out by boiling the mangrove in water 
until it changes color and shrinks. This process 
aims to extract tannins and flavonoids from ot-
her mixtures. The mangrove extract is then left 
to settle overnight to facilitate decantation of  the 
dye. This process occurs because mangrove par-
ticles are larger and denser than water (Paryanto 
et al., 2015; Putri et al., 2020) (chemical aspect). 
The dyeing process is carried out in a dyeing vat 
by dipping the fabric into the dye. The dye diffu-
ses into the fabric fibers, which is when the mo-
lecules in the dye solution move from a high con-
centration to a lower concentration (fabric fibers). 
The fabric is dipped repeatedly, at least 10 times, 
until the dye is absorbed more evenly into the fab-
ric (Okyranida et al., 2024) (physical aspect).
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After the dyeing process, the next step is 
color locking or fixation, as stated by informant 
in Table 11. It shows that the color locking pro-
cess is carried out by soaking batik fabric that has 
been dyed in a color locking agent. The color-
fixing raw materials are mixed with water, left 
overnight until sediment forms, and then the wa-
ter can be used. The color-fixing process is car-
ried out by dipping the fabric into the color-fixing 
material, then draining it until the water content 
is sufficiently reduced. This process is repeated at 
least three times. After that, the fabric that has 
been color-fixed can be dried in the sun. The co-
lor locking agent is prepared by making a color 
locking agent, including alum, lime, or tunjung, 
as presented in Figure 6.

Figure 6. Characteristics of  alum, lime, and tun-
jung
(Source: https://www.bahankain.com)

Scientifically, fixing agents consist of: 
(1) alum (Al

2
SO

4
), which keeps fabric color the 

same as its original color, due to a reaction bet-
ween Al2+ ions in alum and tannin compounds 
in mangroves that do not produce complex salts; 
(2) lime (CaCO

3
), which produces a color that is 

lighter than the original color; and (3) iron sulfa-
te (FeSO

4
), which produces a color that is darker 

than the original color. This occurs due to a che-
mical reaction between tannin in the natural dye 
and the Fe2+ ions in iron sulfate, forming stronger 
and more complex salt bonds, which produce a 
dark brown color. The process of  making a fixa-
tive is done by dissolving solute (raw material: 
alum, lime, or iron sulfate) into solvent (water). 
Then, the solution is left overnight until a preci-
pitate (heterogeneous mixture) forms, after which 
it can be used for fixation. Next, the color fixati-
on process is carried out by repeatedly soaking 
the batik fabric that has been dipped in dye into 
fixation solution. This process is carried out so 
that diffusion of  fixative ions into fabric fibers can 
proceed optimally, ensure color locking process 
is even (Pujilestari, 2014). After performing co-
lor locking process, next process is decolorization 
process, as stated by informant in Table 12.

Table 11. Direct Interview Quotes with Informant TB

Initial Interview Dialogue

AN: “Is the fabric fully processed after the dyeing stage, ma’am?” 

TB: “Not yet. The colors need to be set first. If  they aren’t set, the batik colors will bleed.” (PG/
Informant/TB/58)

AN: “How do lock the color, ma’am?”

TB: “It uses color-fixing agents. There are many types, but the ones commonly used here are 
alum, lime, and tunjung.”  (PG/Informant/TB/59)

AN: “What do you do with the color-fixing agent so it can lock in the color, ma’am?”

TB: “This color-locking agent is mixed with water and left to settle overnight. After that, the 
water can be used to lock in the color.” (PG/Informant/TB/60)

AN: “How do set the color on the fabric, ma’am?”

TB: “It’s almost the same as the dyeing process. The fabric is dipped into a fixing solution, then 
drained. This is repeated three times. (PG/Informant/TB/61)

Table 12. Direct Interview Quotes with Informant SL

Initial Interview Dialogue

AN: “After this, can the batik be used, sir?”

SL: “Not yet. Because it hasn’t been lorod yet.”  (PL/Informant/SL/50)

AN: “What does nglorod mean, sir?”

SL: “Nglorod is the process of  dipping batik fabric into hot water mixed with soda ash.” (PL/
Informant/SL/51)

AN: “What is the purpose of  that, sir?”
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Based on Table 12, it shows that: the wax 
removal process aims to remove the wax that is 
still attached to the batik fabric by repeatedly dip-
ping the fabric in boiling water containing soda 
ash, as presented in Figure 7.

Figure 7. Decolorization process or nglorod

Scientifically, the boiling process is carried 
out by heating water until it boils. During the pro-
cess of  boiling water, heat is transferred by con-
duction and convection from the heat of  the fire 
to the boiling pot, carried out at a temperature of  
100ºC until boiling (physical aspect). Then, dis-
solve 3 tablespoons of  soda ash or soda ash with 
the chemical formula Na

2
CO

3
 (chemical aspect). 

Soda ash, or sodium carbonate, is a white pow-
der that is dissolved to form a soda ash solution. 
Then, the fabric is dipped into the soda ash solu-
tion until the solution is absorbed into the fabric 
and the wax can be removed. Soda ash solution 

               
Figure 8. Chart of  the Potential of  the Batik Mangrove Kutawaru Making Process for Empowering 
Spatial Thinking Skills

or sodium carbonate (Na
2
CO

3
) functions as a 

neutral sodium salt of  carbonic acid, has the abi-
lity to absorb substances around it (hygroscopic), 
and produces a strong alkaline solution. The soda 
ash solution, which produces cohesive and adhe-
sive forces, can accelerate the process of  remo-
ving wax from the fabric. Cohesive forces occur 
when molecules in the soda ash solution attract 
each other. Wax and soda ash solution form a 
heterogeneous mixture due to the adhesive force 
between wax and water. The differences between 
the two molecules cause them to repel each other 
and form their own layers (chemical aspect). Fab-
ric that has been treated can be dried in the sun 
until it is completely dry (Nurdin, 2021). 

Analysis of Scientific Knowledge Potential in 
the Process of Making Batik Mangrove Kuta-
waru on Empowering Spatial Thinking Skills

Based on the results of  scientific knowled-
ge identification in batik mangrove Kutawaru-
making process, it shows that there is scientific 
knowledge that potential to empower students’ 
spatial thinking abilities, which consists of  four 
aspects, namely: imaging, conceptualizing, prob-
lem solving, and pattern seeking (Tversky, 1993). 
The results of  identification shown in Figure 1.
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The process of  batik mangrove Kutawaru 
consists of  three main stages, namely: the prepa-
ring stage, the processing stage, and the finishing 
stage, which have the potential to empower spa-
tial thinking skills as described in detail below:

The Potential for Empowering Spatial Think-
ing Skills at the Preparing Stage

The process of  preparing tools and mate-
rials has the potential to empower imaging  and 
conceptualizing aspects. Scientific knowledge in 
the process of  preparing tools, such as: canting, 
which contains copper as a conductor and wood 
as an insulator. In this case, students can empo-
wer the imaging aspect by imagining things re-
lated to the canting, such as: the copper content 
in the canting, the advantages of  copper, and the 
application of  conductors and insulators in the 
canting. In addition, it has the potential to em-
power the conceptualizing aspect, where students 
can understand the function of  conductors and 
insulators in the canting. This is in line with the 
research by Saputri & Aryati (2024), which sta-
tes that the batik bakaran ethnoscience module 
encourages students to imagine, identify, and un-
derstand. 

Scientific knowledge in the process of  pre-
paring materials, such as in the use of  mangrove 
plants as dyes, uses their imagination to visualize 
the biotic and abiotic components that make up 
the mangrove forest ecosystem and to imagine 
which mangrove species can be processed into 
batik dyes (imaging). In addition, students are 
able to understand the differences between each 
mangrove species and know the color charac-
teristics produced by each organ of  the mangrove 
plant. This is in line with the research by Regina 
& Wijayaningputri (2022), which states that ex-
ploring the biodiversity of  mangrove ecosystems 
can enhance students’ imagination and under-
standing.

The process of  dyeing mori fabric has the 
potential to empower aspects of  imaging and 
conceptualizing. Scientific knowledge contained 
in the process of  dyeing mori fabric, such as: the 
density of  cotton threads in cotton fibers affects 
the fabric’s absorbency of  dye. In this case, stu-
dents empower the imaging aspect by imagining 
how cotton threads in mature fabric fibers can ab-
sorb dye more effectively. Furthermore, it has the 
potential to empower the conceptualizing aspect, 
as students can understand the relationship bet-
ween mature fabric fibers and their ability to ab-
sorb liquids. This is in line with previous research 
that students can develop their imagination and 
conceptual abilities (Nuriana, 2021).

The Potential for Empowering Spatial Think-
ing Skills at the Processing Stage

The processing stage consists of  the pro-
cess of  creating batik motifs, applying patterns, 
and dyeing. Scientific knowledge in the process 
of  creating batik motifs has the potential to empo-
wer the aspects of  imaging and pattern seeking. 
In this case, students can empower the aspect 
of  imaging by imagining the characteristics and 
structure of  biotic and abiotic components in 
mangrove ecosystems. They can also empower 
the aspect of  pattern seeking by recognizing the 
appropriate motif  patterns in the interaction bet-
ween biotic and abiotic components of  mangrove 
ecosystems.

Scientific knowledge in the batik pattern 
process has the potential to empower conceptu-
alizing and problem-solving aspects. In this case, 
students can empower the conceptualizing aspect 
by being able to understand how temperature can 
affect the viscosity of  wax and understand how 
wax can prevent fabric from absorbing dye. They 
can also empower the problem-solving aspect by 
training students to adjust the temperature of  the 
wax so that the flow is stable. This is in line with 
the research by Mujtahidin & Amelia (2022), 
which states that batik printing fosters understan-
ding and problem-solving aspects.

Scientific knowledge of  the coloring pro-
cess has the potential to empower the aspects of  
imaging and conceptualizing. In this case, stu-
dents can empower the imaging aspect by imagi-
ning how mangrove fruit criteria can be used as 
dyes. They can also empower the conceptualizing 
aspect by understanding the relationship between 
dye solutions, fabric fibers, and beeswax. This is 
in line with previous research, which found that 
the process of  searching for raw materials for dye 
production can stimulate students’ imagination 
(Regina & Wijayaningputri, 2022).

The Potential for Empowering Spatial Think-
ing Skills at the Finishing Stage

The finishing stage consists of  color fixing 
and bleaching processes. Scientific knowledge 
of  color fixing and bleaching processes has the 
potential to empower conceptualizing and prob-
lem solving aspects. In this case, students can 
empower the conceptualizing aspect by under-
standing the relationship between the fixative 
and the fabric fibers. They can also empower the 
problem-solving aspect by training students to 
solve problems if  the color fixing process is not 
optimal. This is in line with research of  Nuriana 
(2021), which states that choosing a fixative and 
understanding its color characteristics can foster 
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the conceptualizing and problem-solving aspects. 

CONCLUSION

Based on the results of  scientific knowled-
ge identification in the process of  making batik 
mangrove Kutawaru, each stage contains local 
knowledge that can present the application of  
science concepts. Furthermore, scientific know-
ledge gained from identifying the batik mangro-
ve Kutawaru-making process has the potential 
to holistically empower spatial thinking skills. 
Each stage involves activities of  visualization or 
imagination, conceptualization, problem solving, 
or pattern recognition, which are integrated and 
continuous. Thus, the identification of  scientific 
knowledge in the mangrove batik-making process 
serves as an effective contextual learning plat-
form to empower students’ spatial thinking skills. 
A limitation of  this study is that it has not directly 
tested the application of  these findings in science 
education in the classroom. This could serve as a 
reference for other researchers to conduct further 
studies.

REFERENCES

Apriyanto, B., Astutik, S., Mujib, M. A., Chistella, C., 
& Musafiri, M. R. Al. (2024). Pengembangan 
Modul Digital Berbasis Kearifan Lokal sebagai 
Upaya Meningkatkan Keterampilan Berpikir 
Spasial dalam mendukung Kurikulum Merde-
ka. Jurnal Pendidikan Geosfer, 9(1), 287–300. 
https://doi.org/10.24815/jpg.v

Ardian, M. R., & Safaruddin. (2022). Penerapan Se-
nyawa dan Campuran dalam Kehidupan. Jur-
nal Lintas Ilmu, 1(1), 1–7.

As Syukri, K. A., Perdana, D., Sulthon, M. I. M., & 
Sumarlan, S. H. (2023). Analisis Pindah Pa-
nas Konduksi dan Konveksi pada Heat Ex-
changer Evaporator Efek Ganda pada Pen-
golahan Nira Tebu. Jurnal Ilmiah Rekayasa 
Pertanian dan Biosistem, 11(2), 159–171. https://
doi.org/10.29303/jrpb.v11i2.221

Ayushandra, V., & Wuryastuti, S. (2022). Integrasi 
Kearifan Lokal Baduy pada Pengembangan 
Bahan Ajar Modul IPA dalam Menanamkan 
Nilai-Nilai Konservasi Lingkungan. Elementar : 
Jurnal Pendidikan Dasar, 2(1), 119–133. https://
doi.org/10.15408/elementar.v2i1.25399

Damayanti, C., Rusilowati, A., & Linuwih, S. (2017). 
Pengembangan Model Pembelajaran IPA Ter-
integrasi Etnosains untuk Meningkatkan Ha-
sil Belajar dan Kemampuan Berpikir Kreatif. 
Journal of  Innovative Science Education, 6(1), 
116–128.

Effendi, T. D. (2019). Local Wisdom-based Environ-
mental Education through Kikigaki Method: 
Japan Experience and Lesson for Indonesia. 

IOP Conference Series: Earth and Environmental 
Science, 239(1). https://doi.org/10.1088/1755-
1315/239/1/012038

Fakhruddin, Y. (2024). Sumber Daya Kearifan Lokal 
untuk Konservasi Lingkungan Hidup. Jurnal 
Ekologi, Masyarakat dan Sains, 5(1), 100–108. 
https://doi.org/10.55448/xg63eb94

Fauziyah, N. L., Setyaningsih, W., Setyowati, D. L., & 
Akhsin, W. (2024). Distribusi Spasial dan Kete-
balan Hutan Mangrove terhadap Intrusi Air 
Laut di Kecamatan Cilacap Tengah. Indonesian 
Journal of  Conservation, 13(1), 8–17.

Fionita, S. A., & Wulandari, R. (2024). Pembelajaran 
Batik Terintegrasi Etnosains dan Pemikiran 
Kritis Siswa di Sidoarjo. Jurnal Biologi, 1(4), 10. 
https://doi.org/10.47134/biology.v1i4.2910

Hanum, A. S. (2022). Elektronik Komik Ekosistem 
(E-Mikosis) Bermuatan Kearifan Lokal Un-
tuk Meningkatkan Kecerdasan Spasial IPA. 
WASIS : Jurnal Ilmiah Pendidikan, 3(1), 45–52. 
https://doi.org/10.24176/wasis.v3i1.7791

Homsombat, P. (2025). Integrating Local Wisdom and 
Modern Education : A Holistic Approach to 
Curriculum Development. Journal of  Explora-
tion in Interdisciplinary Methodologies (JEIM), 
2(3), 66–83.

Indriyaty, Setyoko, & Mahyuny, S. R. (2024). Deskrip-
si morfologi spesies Rhizophoraceae dari 
Kawasan Mangrove Langsa, Aceh. Jurnal 
Biologica Samudra, 6(1), 26–38. https://doi.
org/10.33059/jbs.v2i1.10370

Istiqomah, Sa’bani, R., & Purnawan, E. (2023). Peran 
pendidikan dalam melestarikan budaya lokal kebi-
jaksanaan di kapuas hulu. 2(2), 92–96.

Kementerian Pendidikan dan Kebudayaan. (2014). 
Permendikbud Nomor 79 Tahun 2014 tentang Mata 
Pelajaran Lokal. 1172.

Kementerian Pendidikan Kebudayaan Riset dan 
Teknologi. (2022). Menteri pendidikan, kebuday-
aan, riset, dan teknologi republik indonesia.

Khasanah, F. L., Setiawan, & Affanty, T. B. (2020). 
Kajian Motif  Batik Mangrove Kutawaru. Orna-
men, 16(1), 51–60. https://doi.org/10.33153/
ornamen.v16i1.2918

Kusuma, S. S. (2019). Harmonisasi Minyak Dan Air 
Melalui Eksperimentasi Fotografi. specta: 
Journal of  Photography, Arts, and Media, 3(2), 
110–119. https://doi.org/10.24821/specta.
v3i2.2995

Majanasastra, R. B. S. (2016). Analisis Sifat Mekanik 
dan Struktur Mikro Hasil Proses Hydroform-
ing pada Material Tembaga ( Cu ) C84800 dan 
Alumunium Al 6063. Jurnal Ilmiah Teknik Me-
sin, 4(2), 15–30.

Martuti, N. K. T., Soesilowatati, E., Na’am, M. F., & 
Martuti  Etty; Na’am, Muh Fakhrihun, N. K. 
T. S. (2017). Pemberdayaan Masyarakat Pesi-
sir Melalui Penciptaan Batik Mangrove. Jurnal 
Abdimas, 21(Vol 21, No 1 (2017): Juni 2017), 
65–74. https://journal.unnes.ac.id/nju/index.
php/abdimas/article/view/10982/6667

Mathewson, J. H. (1999). Visual-spatial think-



Asmi Nuraini Aslamawati, et al. / Unnes Science Education Journal 15 (1) (2026) 41-54

53

ing: An aspect of  science overlooked by 
educators. Science Education, 83(1), 33–54. 
h t tps ://doi .org/10.1002/(SICI)1098-
237X(199901)83:1<33::AID-SCE2>3.0.CO;2-
Z

Mhakure, D., & Mushaikwa, N. (2014). Science teach-
ers’ indigenous knowledge identities. Mediter-
ranean Journal of  Social Sciences, 5(20), 1554–
1563. https://doi.org/10.5901/mjss.2014.
v5n20p1554

Miles, M. B., & Huberman, A. M. (1984). Draw-
ing Valid Meaning from Qualitative 
Data: Toward a Shared Craft. Education-
al Researcher, 13(5), 20–30. https://doi.
org/10.3102/0013189X013005020

Minneci, R. P., Lass, E. A., Bunn, J. R., Choo, H., & 
Rawn, C. J. (2021). Copper-based alloys for 
structural high-heat-flux applications: a review 
of  development, properties, and performance 
of  Cu-rich Cu–Cr–Nb alloys. International Ma-
terials Reviews, 66(6), 394–425. https://doi.org/
10.1080/09506608.2020.1821485

Muharom, V., & Rifky. (2022). Pengaruh Sifat Kon-
duktivitas Termal Material Isolator (Kayu, 
Karet Dan Styrofoam) Terhadap Perpindahan 
Panas Dan Daya Keluaran Sistem Generator 
Thermoelectric. METALIK : Jurnal Manufaktur, 
Energi, Material Teknik, 1(1), 8–15. https://doi.
org/10.22236/metalik.v1i1.8464

Mujtahidin, & Amelia, A. (2022). Analisis Integrasi 
Kearifan Lokal Batik Jombang terhadap Kom-
petensi Dasar Mata Pelajaran IPA Sekolah 
Dasar. OSF Preprints, 2013(2012), 129–130. 
http://dx.doi.org/10.31219/osf.io/rjh3e

Mungmachon, M. R. (2012). Knowledge and Local 
Wisdom : Community Treasure. International 
Journal of  Humanities and Social Science, 2(13), 
174–181.

Mustika, D. I., Rusdiana, O., & Sukendro, A. (2014). 
Pertumbuhan bakau minyak (Rhizophora 
apiculata) di persemaian mangrove Desa 
Muara Teluk Naga, Tangerang, Banten. 
Bonorowo Wetlands, 4(2), 108–116. https://doi.
org/10.13057/bonorowo/w040204

Nahak, H. M. . (2019). Upaya Melestarikan Budaya 
Indonesia di Era Globalisasi. Jurnal Sosiologi 
Nusantara, 5(1), 65–76.

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, 81–
88.

Nurdin, A. E. (2021). Pembuatan Batik Di Fakultas 
Seni Dan Desain Universitas Negeri Makas-
sar. Nuansa Journal of  Arts and Design, 4(2), 40. 
https://doi.org/10.26858/njad.v4i2.17051

Nuriana, W. (2021). Mengenal Zat Pewarna Alam Batik 
Yang Ramah Lingkungan. In N. P. Asri (Ed.), AE 
Media Grafika (I). CV. AE Media Grafika.

Okyranida, I. Y., Maghfiroh, Q., & Bhakti, Y. B. 
(2024). Kajian Etnosains pada Batik Lasem se-
bagai Nilai Ilmiah Terintegrasi Budaya Lokal. 

Jurnal Ilmiah Mahasiswa Pendidikan Fisika, 5(1), 
82–88.

Paryanto, Kwartiningsih, E., Wusana, A., Pranolo, S. 
H., Hidayat, R., & Ilham, R. (2015). Pengam-
bilan Zat Warna Alami dari Buah Mangrove 
Spesies Rhizopora mucronata untuk Pewarna 
Batik Ramah Lingkungan. Jurnal Purifikasi, 
15(1), 33–40.

Permatasari, K. A. N., & Lestari, N. P. E. B. (2023). 
Pemanfaatan Pewarna Alam dalam Menghasil-
kan Karya Fesyen (Studi Kasus Produk Busana 
Casual Pria dan Wanita). Jurnal Da Moda, 4(2), 
53–64. https://jurnal.std-bali.ac.id/index.
php/damoda

Pesurnay, A. J. (2018). Local Wisdom in a New 
Paradigm: Applying System Theory to the 
Study of  Local Culture in Indonesia. IOP 
Conference Series: Earth and Environmental Sci-
ence, 175(1). https://doi.org/10.1088/1755-
1315/175/1/012037

Pujilestari, T. (2014). Pengaruh Ekstraksi Zat Warna 
Alam dan Fiksasi terhadap Ketahanan Luntur 
Warna pada Kain Batik Katun. Dinamika Kera-
jinan dan Batik, 31(1), 31–40.

Putri, T. M., Malis, E., & Ridho, R. (2020). Ekstraksi 
Senyawa Tanin dari Mangrove (Brugueria 
gymnorrhiza) Menggunakan Pelarut Aquades 
dan Etanol sebagai Pewarna Alami dan Pen-
guat Serat Kain Tika. Jurnal Crystal Publikasi 
Penelitian Kimia dan Terapannya, 2(1), 13–24. 
https://doi.org/10.36526/jc.v2i1.922

Ramlah, S., Julyyanti, Y., & Arifin. (2025). Pandangan 
Guru Terhadap Integrasi Kearifan Lokal dalam 
Pembelajaran: Studi Deskriptif  pada Tingkat 
SMA. Didaktika: Jurnal Kependidikan, 14(1), 
111–122. https://jurnaldidaktika.org

Regina, B. D., & Wijayaningputri, A. R. (2022). Ka-
jian Etnosains Berbasis Kearifan Lokalpada 
Karya Seni Batik Tulis di Anjani Batik Galeri 
Bumiaji. TOTE: Journal On Teacher Education, 
4(2), 484–490.

Rikizaputra, Lufri, Syamsurizal, Arsih, F., & Elvian-
asti, M. (2022). Analisis Etnosains Tradisi Ran-
tau Larangan Kampung Tandikat sebagai Sum-
ber Belajar Biologi. Jurnal Biologi. 9(1), 90–102.

Risamasu, P. V. M., Pieter, J., & Gunada, I. W. (2023). 
Rekonstruksi Pengetahuan Sains Ilmiah Ber-
basis Kearifan Lokal Masyarakat di Pinggiran 
Danau Sentani Jayapura. Jurnal Ilmiah Pro-
fesi Pendidikan, 8(4), 2687–2695. https://doi.
org/10.29303/jipp.v8i4.1866

Rumiyati, V. S. P., Putranto, A. P. E., Amar, Nazar, Y., 
& Oktaviani, B. (2022). Identifikasi Konstruksi 
dan Kualitas Kain Mori Sebagai Bahan Baku 
Pembuatan Batik. Jurnal Tekstil: Jurnal Keilmuan 
dan Aplikasi Bidang Tekstil dan Manajemen Indus-
tri, 5(1), 36–45. https://doi.org/10.59432/jute.
v5i1.21

Sahil, J., Taher, D. M., Majid, I., & Hasan, S. (2021). 
Pembelajaran IPA SMP Berbasis Kearifan 
Lokal Ternate: Sebuah Gagasan Penyusunan 
Desain Pembelajaran Berbasis Kearifan Lo-



Asmi Nuraini Aslamawati, et al. / Unnes Science Education Journal 15 (1) (2026) 41-54

54

kal. Jurnal Ilmiah Wahana Pendidikan, 8(7), 51. 
https://doi.org/10.5281/zenodo.6540719

Salim, A., & Aprison, W. (2024). Pendidikan Multikul-
tural Berbasis Kearifan Lokal. Jurnal Pendidikan 
Sains. 3(2015), 22–30.

Saputra, W., Widyasaputra, R., & Ruswanto, A. 
(2023). Kajian Lama Pengeringan Dan Keteba-
lan Irisan TerhadapKarakteristik Jeruk Lemon 
(Citrus Limon) Kering. Agrotechnology, Agribusi-
ness, Forestry, and Technology: Jurnal Mahasiswa 
Instiper (AGROFORETECH), 1(3)(September), 
1934-1940.

Saputri, N. Y., & Aryati, N. I. (2024). Batik-Edu : E-
Modul Etnosains Batik Bakaran Untuk. Semi-
nar Nasional IPA XIV, 544–554.

Saragih, R. S., Suherlan, Y., & Budi, S. (2023). Peran-
cangan Motif  Batik Teknik Canting Cap Kertas 
Dengan Sumber Ide Mangrove Kutawaru. Jur-
nal Pengabdian Seni, 4(2), 118–123. https://doi.
org/10.24821/jps.v4i2.10878

Sari Nst, H. M., Syahputra, E., & Mulyono. (2023). 
Pengaruh Kemampuan Berpikir Kritis, Lit-
erasi, Spasial dan Komunikasi Matematis 
Terhadap Kemampuan Pemecahan Masalah 
Matematika Siswa SMP Kelas VIII di Medan. 
Jurnal Cendekia : Jurnal Pendidikan Matematika, 
7(1), 820–830. https://doi.org/10.31004/
cendekia.v7i1.2234

Sarini, P., & Selamet, K. (2019). Wahana Pengem-
bangan Bahan Ajar Etnosains Bali bagi Calon 
Guru IPA. Wahana Matematika dan Sains : Ju-
rnal Matematika,Sains, dan Pembelajarannya, 
13(1), 27–39.

Sarumaha, M., Telaumbanua, K., & Harefa, D. (2024). 
Pendidikan Berbasis Kearifan Lokal Nias Se-
latan. Jurnal Education and development Institut 
Pendidikan Tapanuli Selatan, 12(3), 663–668.

Septarinjani, H., Amelia, S., Efendi, R., Oktara, T. 
W., & Delano, V. (2025). Integrasi Psikologi 
Pendidikan dan Kearifan Lokal dalam Mewu-
judkan Pembelajaran Kontekstual. Indonesian 
Journal of  Educational Counseling, 9(2), 144–156. 
https://doi.org/10.30653/001.202592.505

Siregar, A., Yanti, D. D., Sipayung, D. V., Adani, M. I., 
Rianti, N. P., & Purnamasari, I. (2024). Penga-
ruh globalisasi terhadap identitas budaya lokal. JIC 
Nusantara, 4142–4151.

Sollihah, A., & Hum, K. M. (2024). Characteristics of  
Mangrove Batik in Kutawaru Urban Village, 
Cilacap Regerency, Central Java. International 
Journal of  Multicultural and Multireligious Under-
standing, 11(12), 32–42. https://doi.org/http://
dx.doi.org/10.18415/ijmmu.v11i12.5307

Sudarmin, & Asyhar, R. (2012). Transformasi Pen-
getahuan Sains Tradisional menjadi Sains Il-

miah dalam Proses Produksi Jamu Tradisional. 
Edu-Sains: Jurnal Pendidikan Matematika dan 
Ilmu Pengetahuan Alam, 1(1), 1–7. https://doi.
org/10.22437/jmpmipa.v1i1.788

Sulistiani, Widiyatun, F., Okyranida, I. Y., & Mulyan-
ingsih, N. N. (2022). Analisis Konsep Fluida 
Pada Canting Cecek Siji. Jurnal Ilmiah Maha-
siswa Pendidikan Fisika, 3(2), 167–171.

Sumartias, S., Unde, A. A., & Wibisana, I. P. (2020). 
The Importance of  Local Wisdom in Building 
National Character in the Industrial Age 4 . 0. 
397(Icliqe 2019), 1305–1312.

Suryono, C. A. (2015). Ekologi Mangrove Di Segara 
Anakan Ditinjau dari Aspek : Kelimpahan dan 
Distribusi. Jurnal Kelautan Tropis, 18(1), 20–27. 
https://doi.org/10.14710/jkt.v18i1.510

Sya’bani, G. zuhria, Hikmah, N., Novitasari, D., & Sar-
jana, K. (2023). Hubungan Kecerdasan Spasial 
dan Kemampuan Penalaran Matematis Peserta 
Didik Dalam Menyelesaikan Masalah Geome-
tri. Jurnal Riset Pendidikan Matematika Jakarta, 
5(1), 22–31. https://doi.org/10.21009/jrpmj.
v5i1.23023

Tversky, B. (1993). Cognitive maps, cognitive col-
lages, and spatial mental models. Lecture Notes 
in Computer Science, 716, 14–24. https://doi.
org/10.1007/3-540-57207-4_2

Verenkar, N., & Krishnan, S. (2017). Dyeing of  cotton 
and silk with eco-friendly dyes extracted from 
bark of  mangrove species Rhizophora mucro-
nata and Ceriops tagal. International Journal of  
ChemTech Research, 10(12), 102–110.

Wardani, G. A., Alfanaar, R., & Santosa, S. J. 
(2018). Pelarutan Selektif  Tembaga dari Lim-
bah Printed Circuit Board dengan Hidrogen 
Peroksida. ALCHEMY Jurnal Penelitian Kimia, 
14(1), 51. https://doi.org/10.20961/alche-
my.14.1.11168.51-59

Wibowo, D. D., Thamrin, T., Farida, Y. E., & Andri-
yani, S. (2023). Pemanfaatan Buah Mangrove 
sebagai Bahan Warna Alami Batik Studi 
Deskriptif  pada Kelompok UMKM Batik Kari-
mun Jawa Jepara Jawa Tengah. 4(3), 597–608.

Yunus, M. (2022). Peningkatan Performa Virgin Co-
conut Oil (VCO) Berbasis Aloe Vera Dengan 
Tween 80 Sebagai Emulsifier. Jurnal Reaksi 
(Journal of  Science and Technology), 20(02), 1–7. 
https://doi.org/10.30811/jstr.v20i02.3254

Zahro, F., & Maulida, A. N. (2023). Implementasi 
Kurikulum Merdeka dalam Pembelajaran 
IPA untuk Konservasi Alam dan Kearifan 
Lokal Peran dan Tantangan Guru IPA dalam 
Pengimplementasian Kurikulum Merdeka un-
tuk Konservasi Alam dan Kearifan Lokal. in 
SEMINAR PENDIDIKAN IPA XV 2023.


