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batik Geblek Renteng. The research instrument is private research. The technic of
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validation data is done by doing qualitative descriptive analysis. The result of the
research shows that the motifs on Batik Gebleg Renteng contain a mathematics
concept. The identification results from Geblek Renteng Batik as the triangle
elements, parallelogram, translation, reflection, rotation, and dilatation. The math
concept on Batik Geblek Renteng and the introduction of culture are also expected for
one of the math learning applications based on the culture process.

INTRODUCTION

Batik is historically derived from the era of our ancestors, known since the XVII century,
written and painted on palm leaves. At that time, batik motifs or patterns were still dominated
by animal and plant forms. However, Batik has developed in its development, namely from the
patterns of painting animals and plants, gradually turning to abstract motifs that resemble
clouds, temple reliefs, wayang beber, etc. Furthermore, by combining painting styles with
decorating clothes, the art of written Batik emerged as we know it today. The types and patterns
of traditional Batik are classified widely, but the styles and variations according to the philosophy
and culture of each region are very diverse. Batik is a traditional wastra, comes in so many
varieties. Each region arguably has its distinctive motifs and meanings.

Indonesian Batik as a whole, from the techniques, technology, and the development of
motifs and culture related to UNESCO, has been designated as a Humanitarian legacy for Oral
and intangible heritage since October 2, 2009 [1]—[4]. Batik is a craft that has high artistic value
and has been a part of Indonesian culture, especially Java [5]—[8]. Some of the batik motifs are
adapted to the philosophy of an area including the Geblek Renteng Batik from Kulonprogo,
Megamendung tfrom Cirebon, Garutan batik from Garut, and Pekalongan batik from Pekalongan.

Today only a handful of people still care about culture [9]. Even though cultural values
become the foundation of the nation's character and are essential things to be instilled in each
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individual, then cultural values must be instilled early so that each individual can better
understand, interpret, and appreciate and realize the importance of cultural values in carrying
out every life activity [10]. As appropriate, cultural values can be cultivated through the family
environment, education, and community environment [11]. Culture is the fruit of the human
mind as a result of human struggle against two powerful influences, namely age and nature,
which is evidence of the triumph of human life to overcome various obstacles and difficulties
in life and life to achieve salvation and happiness that are born in an orderly and peaceful manner
because the culture is the product of creativity, taste, and intention within [12]-[16].

Today only a handful of people still care about culture. On the other hand, the next
generation's awareness of the importance of regional culture began to diminish. One of the
cultures of the region that is starting to be abandoned is batik activity. Many people began to
leave the profession of Batik because it is considered less profitable and requires capital and a
long time, so that most people switched professions. This, of course, can lead to the distinctive
Kulonprogo Batik disappearing more and more because there are no generations to continue.

Mathematics, in general, can be practiced by cultural groups such as urban and rural
groups, labor groups, children of specific age groups, or indigenous peoples as
ethnomathematics [17], [18]. The learning process that follows the conditions and culture of the
local area can be more accepted by the general public, including students [19]-[21]. It can
connect culture and education, especially in mathematics, namely ethnomathematics [22].
Ethnomathematics is an idea to utilize social and cultural elements in mathematics learning [23],
[24].

The idea of making ethnomathematics a concept that bridges mathematics and culture,
ethnomathematics is a science used to understand how mathematics is adapted from culture and
expresses the relationship between culture and mathematics [25]—[28]. So it can be said that
ethnomathematics is the science of studying the culture of society, historical relics related to
mathematics and mathematics learning. Whereas [29] states that the integration of
ethnomathematics into the formal mathematics curriculum is one way to overcome the
difficulties of students learning mathematics [28], [29]. From the experts' definitions, it can be
said that there is a relationship between mathematics and culture that can be used for school
mathematics learning. However, the facts show that mathematics learning in schools tends not
to use culture as a learning context [30]—[33]. Based on the application of the 2013 curriculum,
which advocates that the learning process in the classroom must provide special meaning for
students. It is intended that students are not only oriented towards results but can interpret
every material they learn. One of the things that can be done is through contextual learning
related to the surrounding environment. In this regard, this study aims to explore
ethnomathematics on Geblek Renteng Batik, which can be used as a medium for learning
transformation geometry.

METHOD

This research uses a descriptive qualitative research method with an ethnographic approach

[34]. Descriptive data is collected in words, images, and not numbers, while the ethnographic

method is used to describe, explain, and analyze a society or ethnic group [35]—[37]. The instrument

in this study is the researcher itself as a human instrument. In this case, the researcher acts as a
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data collector and cannot replace his role, so the researcher is the main instrument [34]. Data
collection techniques in this study were obtained by in-depth documentation and study of
literature. The literature search is carried out by collecting primary reference sources such as
journals, research reports, theses, theses, dissertations, proceedings, and secondary reference
sources such as books and internet sources.

Data analysis techniques used in this study include four main points, namely: (1) Data
collection used to obtain accurate data using literature and documentation studies, (2) data
reduction, which means to summarize and select the main points, (3 ) presentation of data
conducted in the form of narrative text, and (4) concluding data that has been analyzed [34].
The validity of the data in this study was checked using triangulation techniques, namely source
triangulation [38]. This technique is a way to check data through several informants relevant to
the research context [39].

RESULT AND DISCUSSION

Kulonprogo Regency is one of the Batik producing regions that is uniquely patterned with
shapes resembling mathematical objects. Geblek is a portion of exceptional food from the
Kulonprogo area, made from cassava flour [40], [41]. The motif was taken from one of the local
specialties called Geblek. Also, other motives symbolize the natural wealth of the Kulonprogo
Regency. Batik typical of the Kulonprogo area is known by the name of Geblek Renteng Batik
[42]. The motifs of the Kulonprogo Batik have their meanings, including the Geblek shape, which
resembles the number eight, symbolizing that the Kulonprogo Regency has 88 villages [43]. At
the same time, Renteng means a bond or bond with each other when fried symbolizes the
community standing together to build Kulonprogo [44]. In addition to the Geblek symbol in the
Geblek Renteng Batik motif, there is the Binangun symbol in the shape of a flower bud that will
bloom and meaning that Kulonprogo is an area that will soon develop [45]. Besides the built
symbol, there is a mangosteen fruit motif that means that the fruit is a typical flora of
Kulonprogo [46].

Mathematical objects in Geblek Renteng Batik can be cleatly defined, such as triangles,
parallelograms, circles, reflection, concept lines, etc. Finding mathematical objects on Geblek
Renteng Batik, a clear idea of knowledge is needed. One idea that can bridge between culture and
mathematics is ethnomathematics [47]. Ethnomathematics itself was first introduced by a
Brazilian mathematician named D'Ambrosio. D'Ambrosio defines ethnomathematics as
mathematical practices in a cultural group that can be identified as mathematical study ideas
[17], [18], [24], [26], [48]. The search for mathematical relationships in Geblek Renteng Batik motifs
can be identified mathematically through the branch of mathematical knowledge in the field of
geometry. As for the results of the identification of ethnomathematics obtained from Geblek
Renteng Batik, it can then be used as a learning material for mathematics, such as questions based
on ethnomathematics. The following is a discussion of ethnomathematics exploration of the
Geblek Renteng Batik in Kulon Progo.
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Translation

In Euclidean geometry, a translation is a geometric transformation that moves every point
of a figure or a space by the same distance in a given direction. A translation can also be interpreted
as adding a constant vector to every point or shifting the origin of the coordinate system. The
translation is a shift or displacement of all points on the geometric plane to the same extent and
direction. Suppose that points A, B, and C, respectively, are translated to points A', B', and C' with
the same distance and direction (see figure 1).

Figure 1. Concept of Translation

A translation can be viewed concerning the axis and the ordinate. Shift as far as a parallel to the x-
axis (shift right a > 0, left a < 0), and the shift as far as b is parallel to the y-ordinate (shift up
b > 0, down b < 0) is denoted as

A(x, ) (Z)—> A'(x+a,y+ b

The Geblek Renteng Batik motif found translational concepts as in figure 2. If the triangle motif
on the Geblek Renteng Batik is shifted vertically up as far as h units, then k units are shifted again in
the same direction, we can find the basic concept of translation. On the motif, the triangle ABC is
translated twice as far as a unit and k units up parallel to the y-axis and results in an A'B'C' building
and an A"B"C".

Figure 2. Geblek Renteng Batik Found Translational Concepts

As for the translational properties that can be found in the Geblek Renteng Batik designs
together (a) field size ABC = field size A'B'C' = field size A"B"C", (b) The distance of each point
to each other, (c) The direction of the ABC plane is in the direction of the plane A'B'C' and A"B"C".

Copyright © 2021, Numerical: Jurnal Matematika dan Pendidikan Matematika
Print ISSN: 2580-3573, Online ISSN: 2580-2437
82



Numerical: Jurnal Matematika dan Pendidikan Matematika, 5(2), Desember 2021, 79-90
Fatkhurohman, Annis Deshinta Ayuningtyas, Muchamad Subali Noto, Sti Adi Widodo

Reflection

A reflection is an example of a transformation that takes shape (called the preimage) and
flips it across a line (called the line of reflection) to create a new shape (called the image). It is the
same as the image of an object that is formed in a mirror. An object that experiences reflection will
have an image of the object produced by a mirror. The result of reflections on the Cartesian plane
depends on the axis being the mirror. So that reflection is the removal of all points using the mirror
property of a flat mirror. For example, the reflection concept can be seen in the triangle, reflected

in the ordinate (see figure 3).

?

>—i

Figure 3. Concept of Reflection

In the Geblek Renteng Batik motif found reflection concepts as in figure 4. Reflection is a
transformation that moves every point on the plane by using mirror image properties.

y
4

Figure 4. Geblek Renteng Batik Found Reflection Concepts
If a vertical line is drawn in the middle of the Geblek Renteng Batik motif, we can find the basic
concept of reflection. In figure 2, the ABC figure is reflected against the y-axis and produces the
A'B'C'. Mathematically, the reflection matrix concerning the y-ordinate is (_01 2) Consequently, if

point A with coordinates (x, y) is reflected against the y-axis, then

Ry == (3 )-() =) = (3)
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As for the properties of reflection that can be found in the common Geblek batik cloth motif is (a)
ABC field size = A'B'C' field size, (b) the distance of each point with the same image to the mitror,
and (c) The direction of the ABC plane is opposite to the direction of the A'B'C' plane.

Rotation

Rotation is a change in the position or position of an object by rotating it through a specific
center and angle. The principle used in the rotation is to rotate at a certain angle and center point
with the same distance as each rotated point.

Rotation is a change in the position or position of an object by rotating it through a specific
center and angle. The principle used in the rotation is to rotate at a certain angle and center point
with the same distance as each rotated point. The rotation magnitude in the geometric
transformation of a has been agreed for the direction opposite the clockwise direction. If the
direction of rotation of an object is clockwise, the angle formed is —«. The result of the rotation of
an object depends on the center and the angle of rotation. Note the change in the position of the
rotated triangle by 135" with the center O(0, 0) in figure 5.

Y
A

Figure 5. Concept of Rotation

In the Geblek Renteng Batik motif found rotation concepts as in Figure 6. Rotation is a change
in the position of an object that is rotated at one particular point. Where the magnitude of rotation
in the geometry transformation of a with the direction of rotation counterclockwise.

B

Figure 6. Geblek Renteng Batik Found Rotation Concepts

If a vertical line is drawn in the middle of the motif, we can get the basic rotation concept. In this
motif, the AOB shape is rotated 180 ° counterclockwise at the center of O, and the A'OB' shape

cosa —sin a)
sina cosa /
Consequently, if a point A with coordinates (x; y) is rotated 180° counterclockwise at the center of
O, then

is obtained. Mathematically, a rotation matrix concerning a point of o is (
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cos 180° —sin180°\ (¥ -1 0 X X
@ (sin 180°  cos 180° ) (3’) ( 0 —1) (y) (—y)
As the rotational properties that can be found on the Geblek Renteng Batik fabric motif are
(a) AOB field size = A'OB' field size, (b) The determinant value in the rotation matrix is 1, (c) a.

Two successive rotations with the same center and angle are the same as the rotation with the sum
of the two rotational angles, and (d) the wake's shape is permanently fixed.

Dilatation

Dilation is also known as enlarging or reducing an object. If translation, reflection, and
rotation only change the object's position, it differs from dilation, which performs geometric
transformations by changing the object's size. The size of the object can be changed by dilating it
to be bigger or smaller. This change depends on the scale being a factor of the multiplier.

The Geblek Renteng Batik motif found dilatation concepts as in Figure 7. Dilation itself is
known as the magnification or reduction of an object. So the result of dilation will affect the

dimensions/size of an object that depending on the scale used.

Figure 7. Geblek Renteng Batik Found Dilatation Concepts

There are several circles on the motif of the Geblek Renteng Batik with different sizes and
locations so that the concept of dilation can be obtained. On one of the circles with center A (x;,
) dilated with center A'(x', ') with a scale factor m, the result is obtained

_/m 0y (Xx\ _ (mx
Ria) = (0 m)'(}’) - (my)
The properties of dilatation that can be found in the common Geblek batik cloth motif are

(a) Resize but not change shape, (b) The size can be bigger or smaller depending on the scale factor
used, (c) A dilatation requires a point as the center point (center point) and a number as a factor.

Learning Media with Batik

Learning devices are tools or equipment to carry out processes that support educators and
students in carrying out learning activities [49], [50]. The learning process, an integral part of
learning planning, is designed in a syllabus, lesson plans, separated from lesson plans, learning tools,
and learning scenarios [51]. This is what causes learning media is one of the components needed

in learning.
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Learning media is a tool that serves to convey learning messages [52]—[54] so that the learning
process using media becomes more efficacious [55]—[57]. The teacher conveys this inner message
received by students to stimulate the students' thoughts, feelings, attention, or willingness to
encourage the learning process. Messages or information brought by learning media can be in the
form of messages prepared to actively meet students' learning needs and abilities to participate in
the learning process.

In addition, learning media is a component that is interconnected with other components in
order to create the expected learning situation, concretize the abstract so that it can reduce the
occurrence of verbalism, increase student stimulation in learning activities, reduce student
misunderstanding of the explanations given by educators, overcome limitations of experience.
Possessed by students, it allows direct interaction between students and their environment,
produces uniformity of observations, generates motivation, and stimulates children to learn [58].

The use of media in the teaching and learning process is significant. Several criteria in the
selection of materials to achieve effective results include (1). Interesting, meaning that the media
used must be attractive to students, (2). Motivating, meaning that the media used can motivate
students to read, (3). Relevant/appropriate, meaning that the media used must be relevant or by
the topics discussed and according to the age of the students [53]. In addition, so that the media
used is appropriate and effective in learning, it can consider visible, attractive, simple, practical,
accurate, legitimate, and structured [53], [59].

The use of media in the learning process needs to consider that (1) there is no single media
that is best for all learning objectives, (2) the media is an integral part of the learning process, (3)
the selection of media should be objective, meaning that it is based on the learning objectives, use
of several media at once will be able to confuse students, and (4) the merits and demerits of media
do not depend on concreteness and abstraction alone [60].

Because learning media is a communication tool to convey a message to students to stimulate
students to learn in order to achieve learning objectives, choosing media needs to consider the
learning objectives to be delivered, adjusted to the level of student development, the media must
be adjusted to the ability of the teacher. The media must be adjusted with the situation and
conditions or at the right time, place, and situation. Besides that, the media selection must also pay
attention to the material characteristics to be given to students, student characteristics or individual
student differences, and learning support facilities [61].

In using the learning model, at least the teacher can choose learning media that uses the
environment around students. This is because the use of media that comes from the environment
around students can bring very abstract mathematical concepts to be more contextual in students'
eyes so that the meaning of mathematics which is still considered far from everyday life, becomes
closer to everyday life (more contextual).

One cultural heritage comes from the surrounding environment and has been recognized as
intangible, including Batik. The concept of Batik in the form of writing or abstract images on cloth,
in general, can be used as an alternative medium for learning transformation geometry. Like the
new paradigm curriculum (curriculum of 2023), geometry transformation material in mathematics
in the F+ phase (advanced mathematics). It shows that transformation geometry is a high-level and
very abstract material, so learning media is needed to effortlessly understand geometric
transformation concepts such as translation, rotational, dilation, and reflection.
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CONCLUSION AND SUGGESTION

The data analysis and discussion show that the Geblek Renteng Batik motif has a mathematical

concept in culture (ethnomathematics). Mathematical concepts in the form of geometric objects
that are identified in the joint Geblek batik motif. Geometry shapes identified from the Geblek

Renteng Batik motif building are translation, reflection, rotation, and dilation elements. It shows that

mathematics exists in all aspects of life and culture, the batik Geblek joint.
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