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ABSTRACT

Aim. This study is an ethnomathematical study that aims to describe and interpret
the Mathematical Activities of the Hand-drawn Batik Craftsmen Community located
in Giriloyo, Yogyakarta, Indonesia
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Methods. This report utilized an ethnographic method, with data being obtained
through observation, interviews, documentation, and Focus Group Discussion (FGD).
The subjects of the study were a group of five hand-drawn batik craftsmen from Gi-
riloyo, Yogyakarta, Indonesia. A literature review on batik was utilized to comple-
ment the results obtained through the observations and interviews. Following that,
the data was analysed qualitatively.

Results. From the data analysis, it was found that this community engaged in math-
ematical activities during hand-drawn batik production which include measuring, pat-
tern-making, and estimating. This is reflected in: first, their method of taking measure-
ments and using units to arrange the batik motifs; second, pattern-making that can be
seen in batik motifs, especially geometric motifs; and third, estimation activities
observed in determining the price of a piece of hand-drawn batik.

Conclusions. The traditional activity of making batik with canting is culturally rich
in values and philosophies that need to be preserved. Ethno-mathematical research
on the activities of the hand-drawn batik community can yield products applicable
to school lessons.

Keywords: Hand-drawn Batik, Ethnomathematics, Measurement, Pattern-Making,
Estimation

INTRODUCTION

A challenge in mathematics education in Indonesia is that classroom learning is far
from the students’ reality and the culture where they live (Hwang & Ham, 2021). This issue
is reflected in Indonesia’s low ranking on the PISA assessment (Nusantara et al., 2021).
As we know, PISA questions encourage students to use their mathematical competencies
to solve problems that arise around them (Zulkardi et al., 2020). The low PISA results
of Indonesian students are due to their lack of familiarity with PISA model questions;
this issue arises because they are accustomed to solving routine questions, and the learn-
ing is heavily focused on memorizing formulas (Stacey, 2011). Therefore, educational
transformation is needed to bring mathematics closer to students’ reality and culture, one
of which is through ethnomathematics (Brandt & Chernoff, 2015). Ethnomathematics
is a study in mathematics education motivated by concerns about the conditions of mathe-
matics learning in schools, which are mechanistic and far from students’ real experiences
and cultural context (Richardo et al., 2019).

Ethnomathematics is a study that analyze the relationship between mathematics
and culture in a society (Fouze & Amit, 2023). It aims to investigate and under-
stand the application of mathematics in various communities (Orey & Rosa, 2007).
It is a bridge that connects mathematical concepts with culture (Pradana et al., 2022).
By connecting mathematical concepts with cultural practices, ethnomathematics reveals
how different communities utilize mathematical ideas, fostering reasoning and critical
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thinking in reconstructing these activities. This field intersects cultural anthropology,
mathematics, and mathematical modeling (Rosa & Orey, 2011). The cultural objects
studied by ethnomathematics include mentifacts, artifacts and social facts (Rosa & Orey,
2023). Mentifact are ideas, notions, values, and beliefs applied by a community, such
as ethnomathematics studies in determining good days in the Javanese ethnic group
(Umbara et al., 2021), the Islam Nusantara culture (Richardo et al., 2020), and ethnomath-
ematics exploration on units and calculus within a village farmer community (Suprayo
et al., 2019). Artifacts are cultural relics from a community, such as ethnomathematics
studies on temples (Mahmudati & Lailiyah, 2020), cultural heritage buildings (Abdullah
et al., 2023), and batik patterns (Charitas et al., 2020). Meanwhile, social facts refer
to individual behavior in a community, such as Sundanese mathematical activities
(Mubhtadi et al., 2017), ethnomathematics in Aceh Coastal Children’s Football Game
(Wahyuni & Pratiwi, 2023), and ethnomathematics in fish-catching activities along
the Musi River (Malalina et al., 2020).

Batik is one of Indonesia’s cultural heritages that is widely studied. It is recognized
as an intangible cultural heritage by UNESCO (e. a. natanegara & Djaya, 2019). There
are numerous ethnomathematics studies on batik in Indonesia, such as ethnomathematics
on classic Yogyakarta batik (Sartono & Retnowati, 2019), Kalimantan batik (Sudrajat et
al., 2023), Trusmi Cirebon batik (Rahmawati et al., 2024), Solo batik (Faiziyah et al.,
2021), Sidoarjo batik (Manoy & Purbaningrum, 2021), Bali batik (Irawan et al., 2019),
and others. Among the various ethnomathematics studies on batik, the majority focus
on batik motifs. There remains a scarcity of research examining the ethnomathemat-
ics involved in the batik-making process, especially for traditional hand-drawn batik
(Wahyudi et al., 2021). Hand-drawn batik is the most traditional method which is still
maintained in several places. However, the amount is not comparable to stamped batik or
digital printed batik. In terms of motifs, there is no difference between the hand-drawn,
stamped and digitally printed batik because there are rules (known as pakem in Javanese)
that need to be adhered to. The fundamental difference is the technique of making it.
Hand hand-drawn batik maintains the traditional method, namely drawing batik motifs
using a tool called canting to inscribe wax on the fabric.

The practice of making batik using the traditional drawing technique is still preserved
in various places in Yogyakarta, a renowned batik city. However, the number is decreasing
from year to year. One of the remaining areas in Yogyakarta which is the center of hand-
drawn batik craftsmen is Giriloyo, Wukirsari, Bantul, Special Region of Yogyakarta,
Indonesia (Pribudi, 2020). The Giriloyo batik craftsmen community consists of 600
craftsmen divided into several communities and dominated by housewives. This com-
munity has passed down cultural ideas from generation to generation. The Giriloyo hand-
drawn batik craftsmen community is particularly interesting to study because they have
sustainably preserved their cultural activities and consistently maintained the existence
of Yogyakarta as a batik city (Widjanarko et al., 2023). The entire process of making
Giriloyo batik is carried out traditionally using canting, with the following stages:
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Preparation: the mori cloth, measuring 250 x 105 ¢cm, undergoes washing, starching and boil-
ing, also known as ‘mordating’.

Pattern making: this process begins with nyungging, which involves creating the batik pattern
on 90 x 50 cm piece of paper. It is followed by njiplak (tracing), the method of transferring
the pattern from paper onto the prepared cloth, by moving the pattern once it is perfected.
Batik making: this involves applying wax to the cloth using canting by following the batik
motif pattern, which includes both geometric and non-geometric designs.

Coloring: the process involves making a composition of dye and water, then dipping the batik
cloth in the prepared colored liquid.

Fixation: covering the fabric that has been colored with wax.

Nglorod: removing wax from cloth by dipping it in boiling water.

Pricing: fabrics are priced based on neatness, complexity, and labor expended.

Figure 1
The batik Craftsmen are in the middle of Batik making proces

a

Source. Own photos.

In the batik-making process, craftsmen use a tool called canting. This tool is made
of metal to hold wax and has a small pipe at the end. Canting has three parts: nyamplung,
made of copper to hold the night liquid; cucuk, the tip of the canting where the hot
wax is dispensed; and gagang, the handle made of bamboo or wood (Basuki & Astuti,
2022). Based on the number of tips (cucuk) (Supriono, 2016), canting is divided into:

Canting Cecekan, has one tip

Canting Laron/Loron, has two tips (loro in Javanese)

Canting Telon, has three tips (telu in Javanese) arranged in an isosceles triangle

Canting Prapatan, has four tips (papat in Javanese) arranged in a square

Canting Liman, has five tips (/imo in Javanese) arranged in a square with one point
in the middle

Canting Byok, has more than seven or odd number of tips.

Canting Renteng/Galaran, has four or six tips in the shape of a straight line.
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Figure 2
a. Canting and b. Wax

Source. Own photos.

The names of the canting types mentioned above are closely related to Javanese
numbers (siji, loro, telu, papat, limo). Likewise, batik pattern units are divided into three
(Budi et al., 2023):

— Ceplok: abatik pattern with geometric design in the form of flat shapes, such as rhombus,

square, triangle, ellipse, circle, etc.

— Lereng: a batik pattern with a design in the form of slanted lines parallel to a 45 degree.

— Semen: a batik pattern with a free-form design, usually in the form of mountains, nature,

flora, and fauna.

Basically, the process of batik making requires mathematical activities such as mea-
suring the cloth, making the batik patterns, and estimating the price of the finished
batik cloth. Therefore, this research aims to examine mathematical activities, including
measuring, pattern-making, and estimating the process of making batik in Giriloyo.

METHODS

The current research was carried out by employing an exploratory method with
an ethnographic approach. This method is designed to search, investigate, and reveal
phenomena or events by assessing the symptoms observed (Gulo, 2002). The ethno-
graphic approach is utilized to study and describe the community’s cultural practices,
focusing on mathematical ideas, processes, and techniques from the perspective
of the community (Spradley, 1979). There were several activities involved, such as ob-
servation, interviews, documentation, and focus group discussions. The utilized instru-
ments were the observation sheets, interview guidelines, documentation of the batik
motif, and documentation of the process of making hand-drawn batik. This research
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was conducted in Giriloyo, particularly in Wukirsari Village, Imogiri Subdistrict,
Bantul Regency, Yogyakarta Special Region, Indonesia. The subjects of this study
consisted of five hand-written batik craftsmen, 1 batik culturist, 3 mathematics
education lecturers, and 1 ethnomathematics practitioner, who were selected through
purposive sampling method. The 5 hand-drawn batik craftsmen selected as samples are
women who serves as the head of the hand-drawn batik craftsmen community, actively
involved in the community’s activities, have over 10 years of experience in the craft,
are over 40 years old, possess a deep understanding of the batik-making process, are
willing and available to share their insights, and are capable of effectively conveying
information. Passive participant observation was carried out 16 times for two months
in Wukirsari Village. The observation focused on hand-drawn batik-making activities
carried out by 5 craftsmen, aiming to identify processes comprising measurement, pat-
tern-making, estimation, and other concepts that might emerge during the observation.
Guidelines of the observation are presented in Figure 3.

Figure 3
Observation Guidelines for Batik-Making Activity

Description of the Identified Mathematical Concept

2
°

Batik-Making Activities

Measurem ent

Pattern-Making

Estimation

Fabric preparation

Pattern making

Batik making

Coloring

Fixation

Nglorod

||| W] =

Pricing

Source. Own research

To follow up on the observation results, interviews were conducted with 5 batik
craftsmen to gather more in-depth information related to measurement, pattern making,
and estimation in batik-making activities. The interviews were conducted twice at dif-
ferent times to ensure valid results, following the interview guidelines shown in Table 1.

Table 1
Interview Guidelines for Batik Craftsmen
No Points of Interview
1 How batik craftsmen perform measurement in creating hand-drawn batik
2 How batik craftsmen design patterns for hand-drawn batik
3 How batik craftsmen estimate prices for hand-drawn batik

Source. Own research
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To validate and analyze the results of observations and interviews, FGDs
were conducted 3 times with a study expert group consisting of 3 mathematics
education lecturers, 1 cultural figure, and 1 ethnomathematics practitioner to reveal
mathematical concepts in the Giriloyo batik craftsmen community (Madden, 2010).
The literature review incorporated 3 books on Indonesian batik and 13 articles re-
lated to batik, which helped to enrich the results obtained from the observations
and interviews. Tabulation was performed following the data collection to determine
the mathematical practices of those craftsmen. The tabulated data was then analyzed
to figure out how the batik craftsmen in Giriloyo perform mathematical practices
in creating classic hand-drawn batik. The ethnographic data analysis method was also
employed for interpretation through general descriptive procedures. Additionally,
the analysis adopted the procedure proposed by John W. Creswell & J. David Cre-
swell (2018), as described in Figure 4. below.

Figure 4
Schema of Data Analysis

Mathematical Activities of the Hand-drawn Batik Craftsmen
Community in Giriloyo, Yogyakarta, Indonesia

t t

The process of Mathematical activities which include
making hand-drawn measuring, pattern-making, and
batik estimating

t t

Coding and interpreting data

t

Reading all data

t

Completing and preparing data for analysis

t

Raw data (observation sheet, interview transcripts, figures of the
hand-drawn batik-making process and the motifs)

Validity of
information accuracy

r

Source. Adapted from (Creswell & Creswell, 2018).

RESULTS AND DISCUSSION
Profile of the Giriloyo Batik craftsman community
The Giriloyo batik craftsmen community consists of 600 craftsmen divided

into several communities and dominated by housewives. The hand-drawn batik
craftsmanship in Giriloyo is predominantly carried out by women in their respec-
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tive homes. The process of making a single batik cloth involves multiple individ-
uals, each handling specific stages of the process. These include workers tasked
with cutting the cloth, designing patterns, tracing patterns, creating the main batik
pattern, adding decorative motifs, dyeing the fabric, and pricing the finished batik.
While the process is predominantly carried out by housewives, some men par-
ticipate in tasks such as pattern-making, dyeing, and wax removal. Historically,
in 1629, the men of Giriloyo served as royal servants at the Yogyakarta Palace,
tasked with guarding the tombs of Mataram kings in Wukirsari Village, while
the women received batik training from the Yogyakarta Palace (Savitri, 2021).
This activity has been passed down through generations and continues to this day.

The hand-drawn batik craftsmen are mainly housewives aged over 30 years, with
the oldest reaching 80—85 years. In addition to preserving this tradition, the seniors
continue working as batik craftsmen because they are accustomed to this economic
activity, and national policies to improve job opportunities for them remain in-
sufficient. The process of making hand-drawn batik itself takes approximately
two months. This batik making skills are taught from parents to children through
generations. In order to preserve batik as a cultural heritage, the Indonesian gov-
ernment has included it as a subject in elementary, junior high, and high schools
(Gumelar, 2019). Furthermore, Giriloyo hand-drawn batik products have entered
the national and international markets. Those products can be obtained through
online and offline (Nuvriasari, et al., 2022). The Giriloyo batik community also
offers educational batik tours that are often visited by both domestic and inter-
national tourists. Thus, in addition to creating hand-drawn batik, they also serve
as guides for visitors participating in these educational tours in the Giriloyo batik
Village. On 14 November 2024, Wukirsari Village won The Best Tourism Village
2024 award from the United Nation World Tourism Organization (UNWTO)
(n.d., 2024).

Figure 5
Domestic and Overseas Tourist Visits

Source. Documentation of the giriloyo batik community



The Journal of Education Culture and Society Nel_2025

Ethnomathematics in this research focuses on the activities of the Giriloyo ba-
tik craftsman community, particularly in the process of making classic batik which
includes measuring, patterns-making, and estimating. The ethno-mathematical po-
tential of the three mathematical activities was first tabulated in the form of a descrip-
tion of the observation results of batik-making activities carried out by the Giriloyo
hand-drawn batik craftsman community. The results of the observations were further
confirmed through central studies and interviews that were transcribed and tabulated
into supporting data. Descriptions of observations, literature studies, and interviews
are further explained in the following description:

Measuring

Measuring is a mathematical activity that cannot be separated from batik-mak-
ing activities, starting from measuring the length of the cloth, the size of the motif,
the size of the pattern paper, the number of waxes, the composition of the dye,
and the manufacturing time. Some of the terms that appeared in this activity
include motif units (ceplok, lereng, or semen), size of the canting tip (small, me-
dium, or large), canting based on the number of bows/tips (cecekan, loron, telon,
prapatan, liman, byok, or galaran). These sizes are often used in batik-making
activities. The batik-making activity, which is very closely related to measuring
activities, involves the process of preparing a jarit (long) cloth. The average size
of jarit cloth is 250 centimeters long and 105 centimeters wide. To facilitate
cutting, craftsmen usually use a pre-measured floor instead of measuring tape.
Meanwhile, to determine the edge’s size, craftsmen use the rong ari technique
(two-fingers breadth).

The following interview excerpt reveals how Giriloyo batik craftsmen measure
the cloth that will be decorated with batik motifs.

Researcher: What is the size of cloth used for batik?

Craftsman: The size of the cloth used is 250 x 105 cm

Researcher: Do you usually use a measuring tape or another tool to take

these measurements?

Craftsman: Usually I use flooring that has been determined in size.

Researcher: Are all the jarit fabrics colored?

Craftsman: No, the edges of the fabric are leftovers.

Researcher: How many cm is the edge?

Craftsmen: Usually we use the size of two finger breadths or about 5 cm (rong ari, while

showing 2 fingers)
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Figure 6
Area covered in batik

105¢m

Source. Own photos.

In the activity of preparing jarit cloth, craftsmen seem to be accustomed to using tools
such as floors, walls, wood, and fingers, to measure the required length of the jarit cloth.
This practice has become a culture among hand-drawn batik craftsmen in Giriloyo.
Based on the results of the interview above, the area of the jarit cloth used for batik
is the area of the jarit cloth minus the area of the edge. It can be written as follows:
area covered in batik = (250 x 105) - 2(5 x 105) =25200 cm?.

Pattern making

Making patterns is the most important activity in batik production because batik is a col-
lection of several motifs that form a certain pattern and have certain philosophical values.
The process of batik-making begins with the craftsman drawing a batik motif on paper,
and then proceeds with tracing or transferring the motif from paper to cloth. Batik patterns
are divided into two categories based on the motif: geometric and non-geometric motifs.
Geometric batik motifs feature flat shapes such as rhombuses in sido motifs, oblique lines
in parang motifs, ellipses in kawung motifs, and triangles in the tambalan motifs. Mean-
while, non-geometric motifs include those depicting mountains, houses, plants, and animals.

Figure 7
Geometric (a, b, ¢, and d) and non-geometric (e) batik motifs

an -
W

Source. Own research.
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The following is an excerpt from an interview with hand-drawn batik craftsmen explaining
batik motifs.

Researcher: What is the size of the pattern paper, ma’am?

Craftsman: The pattern paper measures 90 x 50 cm, then those patterns will be transferred onto the fab-

ric by tracing them.

Researcher: Do you start tracing from the edge or the center, ma’am?

Craftsmen: It depends on the motif. For ceplok and semen, the motifs are traced from the center

towards the edge.

Researcher: Why don’t you start from the edge?

Craftsmen: Since a perfect ceplok motif is used on the back, it must be symmetrical in the center.

This differs from the /ereng motif, which starts from the edge and features oblique lines.

Researcher: Is there a certain pattern in batik?

Craftsman: Yes, generally batik motifs are divided into two types, geometric motifs like this (showing

the Sido Luhur batik motif'on a piece of jarit cloth) and non-geometric motifs like this (while pointing

to the Wahyu Tumurun motif)

Researcher: Is there a specific purpose in making this geometric batik motif?

Craftsman: Yes, for example, this basic shape of sido motif, which has nine rhombuses, contains

the Javanese philosophy of “sedulur papat limo pancer” (four brothers, and the fifth as center) and “’ki-

blat papat limo pancer” (four cardinal direction, and the fifth as center).

Researcher: How about this one? (pointing to a batik kawung motif with four ellipses)

Craftsmen: For this motif, it comes from the kawung fruit (a type of coconut) which is split and ar-

ranged geometrically. Kawung is also taken from the Javanese word suwung (empty) which means

emptying oneself of worldly desires and passions.

Researcher: What is the name of this triangle motif? (pointing to a triangular batik motif on a piece of cloth)

Craftsmen: Itis called a tambal motif. The basic motif is a rectangle divided into four triangles through

its two diagonals. The patch motif symbolizes repairing what is damaged, much like how humans

must continually refine themselves throughout life.

Researcher: How about non-geometric motifs, ma’am?

Craftsmen: Non-geometric motif like this (pointing to batik motifs from Wahyu Tumurun) is the semen

motif, which symbolizes blossoming and typically features plants, flowers, animals, or mountains.

Figure 8
a. The pattern paper and b. Pattern tracing

a b
Source. Own photos.
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Based on the interview above, it is revealed that there are three units of batik
patterns, namely ceplok, lereng and semen patterns. The ceplok and lereng patterns
are based on geometric motifs, while the semen patterns are non-geometric motifs.
Furthermore, the geometric batik motifs follow Javanese philosophy symbol-
ized by numbers such as the concept of nawa (nine) in the rhombus shape found
in the sidomukti motif which originates from the concept of sedulur papat limo
pancer pancer (four brothers, and the fifth as center), which reminds humans when
they are born with four things: amniotic fluid, placenta, blood, and umbilical cord,
and the concept of kiblat papat limo pancer (the four cardinal directions with one
central point) (Budi et al., 2023). The concept of kiblat papat limo pancer also under-
lies the construction of four mosques of Pathok Negoro (boundary mosques) and one
central mosque at the Yogyakarta Palace (Imawan & Al Ghazali, 2021). Meanwhile,
the kawung batik motif, consisting of four ellipses with one center point in the middle,
is based on the concept of the Javanese philosophy of sedulur papat limo pancer (Wa-
hida et al., 2020; Pramesti et al., 2019). Likewise, for the semen motif in the non-geo-
metric style, the motif is divided into three levels because it is based on the Javanese
concept of the Triloka, consisting of the upper world, middle world, and lower world
(Ridha et al., 2019). Batik cloth motifs carry certain meanings, so their use is also
adjusted to particular events. For example, the sido mukti motif is worn for weddings,
the tambal motif for giving birth, and the sido luhur motif for funerals. In ancient
times, several batik motifs had specific regulations for their use. These rules still apply
in the Yogyakarta palace, such as the parang barong motif, which is reserved solely
for the king and his family. However, these regulations no longer apply, specifically
for those outside the Yogyakarta palace.

Estimating

Estimating is an activity conducted to determine the price of a fine piece of batik
because each batik cloth has a different price. Prices range from seven hundred thou-
sand to three million five hundred thousand rupiah per piece. This price difference
is determined by several factors, including the batik-making procedures, motifs, neat-
ness, and others. The following is an excerpt from an interview with hand-drawn batik
craftsmen explaining how to estimate the price of hand-drawn batik.

The following interview excerpt reveals how Giriloyo batik craftsmen determine
the price of batik cloth.

Researcher: How much does a piece of hand-drawn batik cloth cost?

Craftsmen: Prices ranges from 700 thousand to 3.5 million

Researcher: Why do the prices vary?

Craftsman: They depend on the complexity, neatness, and subtlety of the motif.

Researcher: Can prices differ in one motif?
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Craftsman: Yes. They depend on neatness and subtlety

Researcher: How do you estimate the price of a piece of hand-drawn batik?

Craftsmen: The price is determined by production costs, level of complexity, and level
of subtlety.

Researcher: What do production costs include?

Craftsmen: There are many costs included. Starting from the cost of raw materials (calico
cloth), pattern-making services, outlining services (nglowong). filling-in services (isen-isen),
redrawing services (ndoblei), dyeing services, dissolving services (nglorod).

Figure 9
a. Batik showroom and b. Batik pricing

Source. Own photos.

The activities of Giriloyo batik craftsmen in measuring, making patterns, and esti-
mating are mathematical activities that have been passed down from generation to gen-
eration. Realized or not, those activities apply mathematical concepts. The activity
of measuring fabric using the floor as a tool, for example, and measuring edges with
the breadth of fingers have been deeply embedded in their daily lives as culture, both
consciously and unconsciously.

Moreover, when making geometric patterns such as rhombus-shapes in ceplo-
kan patterns, for example, sidomukti, sidoluhur, and sidodrajat motifs, craftsmen start
with a large rhombus and then divide it into nine similar small rhombuses. This di-
vision will help craftsmen arrange main motifs, supporting motifs, and additional
motifs. Likewise, with the kawung motif, pattern making begins by dividing the paper
into several squares, by which they will find it easy to draw 4 ellipses in 4 squares.
For the tambalan motifs, craftsmen will divide the paper into several rectangles and di-
vide the squares into four triangles through the diagonals. With those basic patterns,
craftsmen will easily insert motifs or ornaments into each triangle. As for the semen
motifs, craftsmen divide the paper in half vertically or create a Y-axis to form a sym-
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metrical right and left on each motif. In other words, they are using the principle of geo-
metric transformation in the form of reflection on the Y-axis. Bishop calls this activity
designing and locating. Meanwhile, the tracing process involves transferring the pattern
from paper to fabric. For the ceplokan and semen motifs, this is performed by moving
the fabric from the middle to the edge. For the pereng motif, the fabric is shifted from
the left edge to the right, utilizing the principle of geometric transformation in the form
of translation.

The batik activity of covering the patterns that will be colored using canting
is a painting process similar to drawing geometric and non-geometric objects. How-
ever, instead of using ink like a pen, canting uses wax. The activity of dyeing to parts
uncovered by wax and wax removal are activity of locating, clustering, or giving
boundaries to mutually exclusive sets.

The process of determining the price of a hand-drawn batik cloth is closely re-
lated to price estimation. In algebraic form, if the base cost is 500,000, neatness
and smoothness are each valued at 100,000 as constants, the level of complexity
of the base material is denoted by variable x (ranging from 1 to 5), the level of neat-
ness by variable y (ranging from 0 to 5), and the level of subtlety by variable y
(ranging from 0 to 5), then the price of the hand-drawn batik cloth (H) can be modeled
mathematically as follows:

H=500.000+200.00 y+200.000z

Therefore, a piece of hand-drawn batik with the simplest level of complexity with
a value of 1, neatness with a value of 0, and subtlety with a value of 0 is priced
at 500,000. Meanwhile, a piece of hand-drawn batik with the most complex level
of complexity with a value of 5, neatness with a value of 5, and subtlety with a value
of 5 is priced at 3,500,000. According to the calculation, the price of Giriloyo hand-
drawn batik cloth ranges from 500,000 to 3,500,000 as stated by the craftsmen during
the interview.

The above activities of the Giriloyo hand-drawn batik craftsman community are
only a small part of the mathematical activities. Many more activities can be observed
further. Given that the traditional activity of making batik with canting is culturally
rich in values and philosophies that need to be preserved, ethno-mathematical research
on the activities of the hand-drawn batik community can yield products that can be
applied in school lessons. Further research needs to be carried out so that the results
of this research can be applied in schools, either in the form of developing learning
models, teaching materials, or culture-based learning media. Such as the STEAM
(Science, Technology, Engineering, Art, and Mathematics) based learning model
where students are asked to redesign batik motifs by applying the concept of geometric
transformation using Geogebra software.
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CONCLUSION

Based on the findings and the proposed research focus, several conclusions can be
drawn. The Giriloyo batik craftsmen community performs mathematical activities
in hand-drawn batik-making techniques passed down from generation to generation.
This is reflected in the way of taking measurements and the use of units for arranging
motifs. Meanwhile, pattern-making can be seen in batik motifs, especially geometric
motifs. Furthermore, estimation activities can be seen in the process of determining
the price of a piece of hand-drawn batik. The traditional activity of making batik
with canting is culturally rich in values and philosophies that need to be preserved.
Ethno-mathematical research on the activities of the hand-drawn batik community
can yield products that can be applied in school lessons.
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