	Jurnal Elemen, 8(1), 1-9, January 2022
https:/doi.org/10.29408/jel.v8i1.XXXX
	[image: ] 




	Author One, Author Two, Author Three




	The title of this article



Semiotics Analysis on Batik Malangan for Mathematics Learning in Elementary School
Dyah Worowirastri Ekowati1 *
1 Primary Teacher Education Department, University of Muhammadiyah Malang, East Java, Indonesia
* Correspondence: worowirastri@umm.ac.id (11-point)
© The Author(s) 2022
Abstract 
In elementary school learning, Malangan batik cloth is one of the learning materials for Arts, Culture, and Crafts (SBdP). In the thematic learning applied in elementary schools, SBdP subjects do not stand alone. But it must be related to other subjects, one of which is mathematics. The reality on the ground, most teachers find it difficult to link the two. The process of bridging the link between these two subjects is carried out through semiotic analysis with its six primary objects. The purpose of this study was to conduct a semiotic analysis of Malangan batik for elementary mathematics learning. The research was conducted in a qualitative descriptive manner with an ethnographic approach. Methods of collecting data through observation, documentation, interviews with mathematicians and batik makers. The research period is January-March 2022. The results of the study found that elementary mathematics concepts (numbers, algebra, geometry, measurement, statistics, and capital selection) have been identified according to six semiotic primary objects, namely language, problem-situation, concepts, procedures. , properties and arguments. By understanding each semiotic object, Malangan batik cloth has the potential to increase students' mathematical activities that are contextual, interesting, and meaningful for students.
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Introduction
As an archipelagic country, Indonesia has a rich variety of customs, languages, ethnicities, and cultures. Among the cultural wealth in Indonesia, namely batik cloth. Examples of batik fabrics in Indonesia, including Megamendung batik, kawung batik, lasem batik, Pekalongan batik, palace batik, Malangan batik and many other batiks (Sudarmin et al., 2019; Syahputra & Soesanti, 2016). Especially Malangan batik cloth is local wisdom from Malang. The use of Malangan batik cloth is not only for clothing, but also becomes part of the subject matter. In elementary school learning, Malangan batik cloth is one of the learning materials for Art, Culture, and Crafts (SBdP)(Regina, 2018).
Regarding the implementation of SBdP learning in elementary schools, this subject does not stand alone. This is because the learning done in elementary school is done by applying thematic learning. The 2013 curriculum has given birth to learning in the form of a unit called thematic (Purnamasari & Purnomo, 2021). Thematic learning is one of the models in integrated learning (integrated instruction) that leads students to be active in seeking and discovering concepts and principles of science as a whole and meaningful for students (Setyaningrum et al., 2013). 
The implementation of thematic learning is still a concern of the government in terms of teacher readiness, infrastructure that supports learning activities, and also in terms of the students themselves (Salamah, 2014). Not a few also, elementary school teachers have difficulty in linking between the existing material in each subject (Sutisna & Subarjah, 2016). These include teachers who have difficulty linking SBdP subject matter using Malangan batik cloth with mathematics subjects (Ekowati & Widya, 2014). Most teachers and students view mathematics as a scientific field that is not influenced by culture (Pathuddin et al., 2021). This places mathematics learning in elementary school only from the abstract and away from the activities of daily life (Ekowati & Suwandayani, 2020). Most students become afraid and have difficulty in learning mathematics. In addition, the basic concepts of mathematics taught in schools sometimes have no relationship with the problems that arise in the field. As a result, students' mathematical abilities are quite low (Nugrahanto & Zuchdi, 2019).
Historically, human life is inseparable from mathematical activity. Therefore, learning mathematics must be done concretely and interestingly. If this is applied, it is hoped that students will be able to use mathematics to solve problems in everyday life (Ekowati et al., 2017). Therefore, teachers need to bridge the gap between mathematics in school and the need for mathematical activities in the field by using contextual mathematical objects (Glory & Dwi, 2021). In this case, Malangan batik is used as an object of elementary mathematics learning. The process of bridging the contextual mathematical objects with mathematical concepts in schools, namely by analyzing the signs and symbols that exist in Malangan batik. The signs and symbols on Malangan batik are then used to understand mathematical concepts (Glory & Dwi, 2021; Marleny et al., 2020; Ulum et al., 2018).
Related to studying signs or symbols, it is inseparable from the concept of semiotics (Font et al., 2010; Godino et al., 2007). Semiotics is a term originally used by Charles S. Peirce to study any sign or symbol (Presmeg & Roth, 2018). These symbols are one of the languages ​​of mathematics (Godino et al., 2007). When learning mathematics, it will be very difficult to learn and engage in mathematical activities if using symbols or objects that are not clear (Santi, 2011). The most basic questions related to symbols or signs on mathematical objects used, the role of symbols or signs on mathematical objects in learning activities, are important in learning mathematics. This is because semiotics serves to explain the relationship or function between expressions/signifiers and meanings determined by the subject (person or institution) according to certain criteria (Burgos & Godino, 2020). Therefore, based on the description above, it is very important to conduct semiotic analysis on Malangan batik cloth for elementary mathematics learning. The analysis is carried out according to the types of semiotic primary objects, namely language, problem-situation, concepts, procedures, properties, and arguments. The relationship between mathematical objects is very important in learning. This is by (Godino et al., 2005) who states that “…the nature of mathematical concepts, propositions and their relationship to contexts and situation-problems - is crucial in instructional processes”. The nature of mathematical concepts, propositions, and their relationship to contexts and problem situations is very important in learning. Some of the opinions above will show the importance of the relationship between mathematical objects and learning mathematics. Knowing the relationship between the Malangan batik cloth object and mathematical concepts increases the confidence of teachers in teaching contextual mathematics (Pratiwi et al., 2022). In addition, if students learn mathematical concepts through contextual objects, they will gain a lot of experience to solve mathematical problems in everyday life (Wulandari et al., 2021).
Methods 
The research that will be conducted with the title "semiotic analysis on Malangan batik for elementary mathematics learning" uses an ethnographic approach with a qualitative descriptive type of research. The use of qualitative descriptive is intended to obtain a comprehensive and in-depth explanation of information (Sugiyono, 2014). While the selection of ethnography is to describe culture (Ulum et al., 2018). Ethnography was chosen to provide answers to the question of what is the culture of a group of individuals (Pathuddin et al., 2021). The purpose of this study, namely to conduct semiotic analysis on Malangan batik cloth for elementary mathematics learning. The design of this research is based on the conception of six semiotic primary objects, namely language, problem-situation, concepts, procedures, properties, and arguments. The conception of six mathematical objects by considering the role of different objects in mathematical activities (Burgos & Godino, 2020) is as explained below.
1. Language (terms, expressions, notations) in different registers (written, spoken, sign, etc.) and representation.
2. Problem-situation (extra-mathematical application, exercises).
3. Definitions of concepts (eg straight lines, points, numbers, functions).
4. A proposition is a statement about a concept that requires justification.
5. Procedures according to are algorithms, operations, calculation techniques: division, addition, sample space enumeration, or computational probability.
6. Arguments (statements used to justify or validate or explain propositions and procedures, whether the arguments are deductive or otherwise) (Burgos & Godino, 2020; Giacomone et al., 2019).
Data collection was carried out through observation, interviews, and documentation in the period from January to March 2022. Observations were carried out by observing the Malangan batik which consisted of the Malangan batik, the Malangan mask sprayed with lotus flowers, and the Malangan singo crazy batik. The objects observed were batik images, batik materials, and sizes. The interviews were conducted with informants, namely elementary mathematics teachers and also Malangan batik makers. During the interview, all the information disclosed by the informant was recorded using a voice recorder. While the documentation is taking pictures of batik and mathematical concepts. Data obtained from observations, interviews, and documentation were then analyzed using triangulation methodology. Methodological triangulation is done by comparing the information obtained from observations, interviews, and documentation. Finally, the data are presented and described to obtain the findings. Elementary mathematics concepts are limited to the concepts of numbers, algebra, geometry, measurement, statistics, and the selection of mathematics.
Results 
In a study conducted in January – March 2022. The object of the research is the Malangan batik cloth, the Malangan mask, sprayed with the Lotus flower (a), and the crazy Singo Malang batik (b) as shown in figure 1 below.
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        (a) 				       (b)	
Figure 1 Malang batik, the Malangan mask sprays lotus flowers and the crazy Singo Malang batik
The two Malangan batik cloths above were observed with the signs or symbols and the meanings involved. Furthermore, the results of the observations were then strengthened by interviews with Malangan batik makers who are also lecturers at the University of Muhammadiyah Malang and also mathematics teachers in elementary schools. In this case, the mathematics teacher who teaches at SD Muhammadiyah Malang City is interviewed regarding the mathematics material taught in SD. The next step is to obtain the results of semiotic analysis on Malangan batik cloth which includes types of semiotic primary objects. Among them, namely language, problem-situation, concepts, procedures, properties, and arguments. Primary object indicators, including language which includes terms, expressions, notations, graphics) in various registers (written, spoken, gestures); problem situations (extra mathematical or Intra mathematical applications, exercises); concepts (introduced through definitions or descriptions, such as lines, numbers, functions); a proposition (a statement about a concept); procedures (algorithms, operations, engineering calculations) and arguments (statements used to validate or explain propositions and procedures). The following is a description of the results of the analysis of each semiotic primary object for elementary mathematics learning (concepts of numbers, algebra, geometry, measurement, statistics, and capital selection of mathematics).
1. Language
The first primary object is the use of language/words/terms/notations/symbols/graphics. This includes language (terms, expressions, notations, graphics) in various registers (written, spoken, gestural). The results of the analysis on Malangan batik, the Malangan mask sprayed with the Lotus flower contains the blue, yellow, red mask symbols as shown in Figure 2 below.
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Figure 2 blue, yellow, red mask symbols on Malangan batik, Malangan mask spraying lotus flowers
The symbol of the mask above, each has a meaning according to batik experts which signifies the expression of angry, cheerful, and enthusiastic emotions. While in Malangan batik: crazy singo, the symbols/expressions found are crazy singo, a lotus flower (yellow, pink, blue, and orange colors), and also a ball symbol as shown in Figure 3 below.
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Picture 3 symbols of crazy singo, ball, lotus flower on badass singo crazy batik cloth
In addition, both batik cloth has a length, width, area, surface shape which is part of a rectangular flat shape and has a weight. This element is not written explicitly. However, according to a mathematician in elementary school, it is stated that the elements in batik can then be used as a medium for learning the concept of measurement. Expressions or symbols used in Malangan batik can be used as symbols for mathematical activities. As explained in the mathematical problem situation in the next discussion.
2. Problem-situation
The second primary object is mathematical problems. Mathematical situations in the Malangan masked batik Malangan sprayed with lotus flowers and the Singo Madan Malangan batik are applied in the form of questions whose descriptions are described according to elementary mathematical concepts, namely numbers, algebra, geometry, measurement, statistics, and capital selection mathematics. The explanation of the problem situations in each concept is as described below.
a. Number
Explanation of situations in the concept of numbers using symbols that have been described in the previous section of the language. The use of symbols of masks, crazy lions, balls, and lotus flowers according to mathematics teachers can be described in the routine questions below.
1) Please count the number of red, yellow, and blue masks for Malangan batik: Malangan mask sprayed with lotus flowers! (the concept of counting natural numbers)
2) Count the number of crazy singo symbols and balls on poor singo crazy batik? (the concept of counting natural numbers)
b. Algebra
In the concept of algebra, use the problem situation as explained below.
1) Count how many masks are on the Malangan batik cloth as shown below (addition concept).
2)    
3)     +  			      +			      = ...................
4) 	

................... + ...................  	      = ...................
2)  Write the arithmetic operation for the image symbol below and determine the result of the arithmetic operation! (subtraction concept)



........ - ........ = ........
3)  In a wedding, everyone needs 3 meters of Malangan Singo crazy batik cloth to be used as a wedding uniform. How many meters of Yellow Lotus Flower Sulur Batik cloth is needed by 5 family members? (multiplication concept)
4) A shop prepares 100 meters of Malangan cloth: a Malangan mask sprayed with lotus flowers for the uniforms of 40 Teachers of SD X. How many meters of cloth did each Master get? (division concept)
c. Geometry
In the geometric concept consisting of flat shapes and spatial shapes, the Malangan batik cloth, the Malangan mask, sprayed with lotus flowers and crazy singo can be used to understand the concept of flat shapes. As the situations below.
1) Please determine the flat shape of the surface of the Malangan batik cloth?
2) State the characteristics of the flat shape of the surface of the Malangan batik cloth!
3) Identify the elements of flat shapes from the surface of the Malangan batik cloth!
d. Measurement
The concept of measurement consists of measuring length, area, weight, volume, and time using standard and non-standard units. The results of the analysis on batik cloth found the following problem situations.
1) Measure the length of Malangan Singo's crazy batik cloth! (standard length measurement)
2) Use the front of your hand and decide how long it is! (non-standard length measurement)
3) At the cloth shop, for every 1 kg of Malangan masked batik, sprayed with lotus flowers, the buyer gets 5 meters of cloth. To get 25 meters of cloth, it takes how many kg of Malangan batik cloth: Malangan mask sprayed with lotus flowers? (standard weight measurement)
4) The process of making the crazy singo Malang batik cloth is carried out within 15 days. Meanwhile, the process of sewing clothes using Malangan Batik, Malangan masks, spraying lotus flowers, took 13 days. Determine which one takes longer to make batik cloth between the two? (standard time measurement)
e. Statistics
Based on the results of interviews with mathematicians, it is known that statistical concepts that can use Malangan batik cloth are the calculation of the mean, median, and mode. As for the situations, you can use the questions below.
1) 10 students are asked to give a value in terms of color, artistic aspect, in terms of quality on batik cloth with a value range of 1-10. Everyone is welcome to write down their value in terms of color, artistic, and fabric quality using the help of table 1 below!
Table 1. Fill in the Use of Batik in Mathematics Learning
	Values
	Crazy Singo Malang Batik
	Malang batik, Malang mask sprays lotus flowers

	Color 
	
	

	Art 
	
	

	quality
	
	


2) 	Determine the average value in terms of the color of Malangan Singo Crazy Batik and Malangan Masked Batik, sprayed with lotus flowers!
3) 	Determine the average value of the artistic aspect of the mad Singo Malang batik and the Malangan Malang mask batik sprayed with lotus flowers!
4) 	Determine the average value in terms of the quality of Malangan Singo Crazy Batik and Malangan Masked Batik, sprayed with lotus flowers!
f. Capita Selecta math
In the capita Selecta of mathematics studied in elementary school, students begin to recognize the coordinate plane and transformations (rotation, dilation, translation). Therefore, the situations that can be applied to the Malangan batik, the Malangan mask, sprayed with the Lotus flower, are as follows.
1) Determine the coordinates of the unfortunate mask below.
1
-3
-1
-2
-1






2) Show the color of the mask that rotates the Malangan batik below.
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3. Concepts, propositions, procedures, and arguments
Concepts are introduced through definitions or descriptions. In Malangan batik: crazy singo and Malangan mask spraying lotus flowers, the results of the analysis of the problem situation have been obtained as described previously. The proposition is a statement about the concept explained in the research about the concept applied in the problem situation. The procedure is a calculation technique used in every problem situation obtained from the results of the analysis. While the arguments are in the form of explanations of propositions and procedures. Furthermore, the results of the analysis of concepts, propositions, procedures, and arguments are described in table 2 below.
Table 2. Explanation of concepts, propositions, procedures, and arguments on Malangan batik crazy singo and Malangan mask sprayed with lotus flowers
	Concept
	Property
	Procedure
	Argument

	Numbers include natural, positive, negative, odd, even, whole, rational, irrational, real, and complex numbers.
	The natural numbers are {1,2,3,...}
	· Counting the number of red, yellow, and blue masks on Malangan batik: Malangan Mask Spraying Lotus Flowers
· Counting lots of crazy singo symbols and balls on poor singo crazy batik
	Explanation of propositions and procedures is reinforced by batik images containing symbols of masks, crazy lions, and balls

	Addition, subtraction, division, and multiplication
	Addition uses the (+) symbol, subtraction uses the (-) symbol, multiplication uses repeated addition situations and division uses repeated subtraction situations
	· Perform addition and subtraction of masks according to the picture
· Adding and repeating fabrics and subtracting fabrics according to what is known to be a problem
	In addition and subtraction, it is supported by a mask image that leads to arithmetic operations. Meanwhile, multiplication and division present problem situations that lead to applying concepts according to the definition of multiplication namely repeated addition and division as repeated subtraction

	Two-dimensional figure
	The shape of the fabric surface represents a rectangular flat shape with the elements of length, width, and the characteristics mentioned related to the rectangle
	There is no calculation technique for flat shapes. But identifying flat shapes using the surface of batik cloth
	Batik cloth is a concrete object to identify the definition, nature, and characteristics of flat shapes

	Measurement of length, weight, and time using standard and non-standard units
	Measurement of length using a non-standard unit, namely fathoms. Weight measurement uses the standard unit, namely kg. Measurement of length using meters. While the measurement of time using days
	· Length measurement technique using fathom size practice
· Weight and length measurements are presented in common problem situations. Even though the two are different concepts
· The measurement of time can be calculated by comparing the length of the day
	· Batik cloth is used directly for the practice of determining length in fathoms, kg weight units, meter length units
· The process of making batik can be used to study the unit of time, namely days

	Mean
	The mean is the average value of batik cloth
	Adding up all the scores obtained by each indicator and dividing by the number of students who scored
	Scorecards and batik cloth support to learn the concept of the average (mean)

	Cartesian coordinate plane
	Cartesian plane using the x and y axes
	The unfortunate mask is used as a coordinate point. Thus students can find out the coordinates of the Cartesian coordinates
	The unfortunate mask on the coordinate plane makes it easier for students to understand Cartesian coordinates

	Rotation, dilation, translation
	In Malang Singo's crazy batik, rotation applies. Rotation of rotation is a change in the position or position of an object by being rotated through a certain center and angle
	The Malangan mask on the Malangan batik cloth makes it easier for students to understand and distinguish the concepts of rotation, dilation, translation.
	The mask on the cloth shows the rotation which characterizes the concept of rotation


Based on the results of interviews with mathematics teachers, it was found that the use of Malangan batik cloth, Malangan mask sprayed with lotus flowers, and poor Singo Malangan batik can still be developed for the next level of mathematics. It is known that when describing the six primary objects, the teacher felt very helpful with this semiotic analysis and was even able to find some next-level mathematical concepts. Thus, the results of the semiotic analysis on the Malangan batik, the Malangan mask sprayed with lotus flowers and the Singo Madan Malangan batik become one of the references for teachers to be able to link mathematics and SBdP subjects. In addition, it can be developed in the process of making batik. From the results of interviews with batik makers, it is known that there are six stages of batik making. Each stage indirectly has used mathematical knowledge. Like mixing colors with a certain size. At the time of the first stage, prepare the cloth. A batik maker must determine the length and width of the cloth. There are many more applications of mathematical knowledge using batik cloth that can be investigated in further research. Thus, mathematical activities using Malangan batik become more meaningful and interesting for students.
Discussion 
The study was conducted to analyze the cultural meaning of Malangan batik cloth, namely the crazy singo, and the Malangan mask sprayed with lotus flowers. These two clothes are part of Malang's local wisdom which is often used as part of the assignments for subjects in elementary schools, especially SBdP subjects. The use of batik in SBdP learning is part of the thematic learning in elementary school. Because they have to carry out thematic learning, the teacher must be able to link at least 2 subjects, including linking SBdP and mathematics. The implementation of thematic learning accommodates the level of development of elementary school students (Desyandri et al., 2021). At the age stage, elementary school students have reached a unified whole (holistic) and are only able to understand the relationship between concepts in a simple way (Purnamasari & Purnomo, 2021; Setyaningrum et al., 2013). In the learning process, students depend on concrete objects and learn from the experiences they have experienced directly.
Understanding related to batik tasks and studying mathematics brings the teacher to its difficulties. The teacher's big task is to link the two, namely SBdP and mathematics. Of course, the cistern of linking the two, cannot be separated from the symbols or markers on batik that can be used in studying mathematics. So the central role of symbols on batik in learning mathematics becomes very influential. The six types of objects expand the traditional distinction between conceptual and procedural knowledge (Godino et al., 2007). Situations contextualize the use of batik in mathematics. Language represents other entities and is a tool for action in solving mathematical problems. Arguments justify procedures and propositions linking concepts (Pino-Fan et al., 2018). The use of batik cloth and elementary mathematical concepts indirectly position-specific criteria that link expression and meaning in semiotic functions. The mathematical rules that are set are in the form of habits or agreements and inform the subject implicit in the interpretive process about the terms that must be included in the correspondence between symbols and meanings in a fixed state (Santi, 2011). In this case, the teacher and students make certain rules that use the signs or symbols on the batik cloth. This is to clarify the object implied in the process of meaning about the terms that can be used in the correspondence of the signifies and the signified (Burgos & Godino, 2020).
The results of this study have also revealed in depth the primary semiotic objects consisting of language, problem-situation, concepts, procedures, properties, and arguments. Thus, the teacher's difficulty in connecting symbols on cloth as markers with markers of mathematical concepts can be minimized. Discussions on the situation linking the study of Malangan batik with mathematical concepts emerged as a didactic strategy of teaching. Of course, it will still be possible to emerge various meanings from the symbols on batik cloth. It is not limited to cloth objects, but can also use the whole procedure of making batik which involves various mathematical activities. It is even known from the batik-making process, that mathematical concepts emerge through the knowledge and perspectives of people who are present and develop naturally in certain cultures without a formal educational process (Pathuddin et al., 2021).
In addition to the explanation above, the procedures and symbols used by students will increase the meaning of batik cloth, not only in the context of culture and local wisdom. But in other scientific contexts. Therefore, it is necessary to design and implement new research cycles (at the same level of education and a higher level). The goal is to encourage the meaning of batik cloth and mathematical activities in everyday life as part of solving mathematical problems. And this is a joint task to develop various studies that can improve the quality of learning, especially at the elementary level. The higher the quality of learning at the basic level, will strengthen students' knowledge at the next level.
Conclusion 
This study shows that two Malangan batik cloths, namely the crazy singo, and the Malangan mask sprayed with lotus flowers become local wisdom that can be used as SBdP and mathematics learning materials in elementary school. Through semiotic analysis with its six primary objects, the two subjects can be related to each other. Semiotic analysis is a bridge for teachers to use Malangan batik cloth in learning mathematics. In addition, using Malangan batik as a mathematical object makes mathematics learning activities more contextual and meaningful for students. Mathematical activities on the concepts of numbers, algebra, geometry, measurement, statistics, and elementary mathematics selecta capita can use Malangan batik as a mathematical object. In addition, findings were obtained, based on the activities of Malangan batik makers, it is known that mathematical concepts arise through the knowledge and perspectives of people who attend and develop naturally in certain cultures without a formal education process. Therefore, Malangan batik cloth can improve the quality of mathematics learning that is meaningful, interesting, and fun for students. On the occasion of further research, semiotic analysis research can be carried out on Malangan batik for the next level. There is still a lot that can be explored more deeply the relationship between Malangan batik and mathematical concepts at a higher level.
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