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 This research aims to identify and reveal the connection between 

ethnomathematics and ethnomodeling in Indonesia’s bocah sukerta 

traditional ceremony. An ethnographic design was used to reveal the research 

objectives. The participants involved in this research were the ceremony 

leader and bocah sukerta. Next, the data obtained from interviews and 

observations were analyzed using the content analysis method. The research 

results reveal that the ethnomathematics connection is reflected in weighting 

activities (weighing objects, calculating total weight, making comparisons, 

and balancing weights) and the shape of the scales (the basic shape represents 

2D geometry, and the frame shape represents 3D geometry). This research 

also concludes that the ethnomodeling connection produces mathematical 

understanding, especially in arithmetic operations, weight measurements, 

weight conversions, mathematical equations, basic statistics, Cartesian 

coordinates, the center point of a square, and determining a pyramid’s 

distance, length, and area. Furthermore, this research concludes that the 

relationship between ethnomathematics and ethnomodeling in the bocah 

sukerta traditional ceremony can be used to construct didactic designs for 

square material volumes and rectangular pyramids. 
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1. INTRODUCTION 

Mathematics is part of human culture and civilization [1]. However, there are differences between 

mathematics as a culture and mathematics taught in schools. Mathematics as a culture refers to the use of 

mathematics in everyday life, traditions, and societal habits [2], while mathematics in schools often uses a more 

abstract and theoretical approach, emphasizing the application of mathematical concepts in problem-solving 

and the development of logical thinking skills [3]. Even though these differences cause difficulties in 

understanding and studying mathematics [4], the two are interrelated and influence each other. Understanding 

the relationship between these two concepts can help promote contextual and relevant mathematics learning 

for students while also enriching their appreciation of the cultural diversity around them. Therefore, it is 

necessary to connect mathematics as a culture with mathematics taught in schools [5], [6]−[9], and local culture 

can be the key to this connection [10], [11]. 

https://creativecommons.org/licenses/by-sa/4.0/
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Mathematics teaching in many countries, including Indonesia, is sometimes influenced by Western 

culture [12], which may not be entirely in harmony with local cultural realities and values. This can create a 

gap between the subject matter taught at school and students’ daily experiences. The ethnomathematics 

approach, described by Rosa and Orey [13] as an exciting alternative, becomes relevant in this context. With 

ethnic, cultural, linguistic, and regional diversity, ethnomathematics offers an opportunity to appreciate cultural 

differences in mathematics learning. Beyond enriching teaching, this approach also serves as a platform for 

maintaining local values and practices often overlooked in mathematics education [14].  

In another context, a review of literature related to ethnomathematics connections emphasizes how 

mathematical ideas are reflected in various cultures, traditions, and daily habits. Olivero-Acuña et al. [15] 

explore the ethnomathematical connections between coastal cheese-making practices and mathematical 

concepts such as geometric solids, measurement units, and proportionality within a cultural context.  

Azmi et al. [16] develop and examine an instructional framework that integrates computational thinking into 

the ethnomathematical exploration of Rumoh Aceh to enhance junior high school students’ understanding of 

geometric concepts through culturally grounded learning experiences. Pabón-Navarro et al. [6] investigated 

ethnomathematics relationships in mud brick-making in Salamina-Magdalena, Colombia. Bantaika et al. [17] 

explore mathematical concepts and cultural values in the reception traditions of the Dawan tribe (Atoni Meto). 

Furthermore, Prahmana et al. [18] explored ethnomathematical relationships in determining the seasonal 

system and burial dates of the people of Yogyakarta, Indonesia. Apart from that, Syahrin et al. [19] conducted 

a study of the relationship between ethnomathematics and the Aboge calendar (alif, rebo, wage) as a 

determinant of Islamic holidays and traditional ceremonies at the Kasepuhan Palace in Cirebon. Previous 

studies confirm that many researchers have explored ethnomathematics in traditional ceremonies. However, it 

is explicitly connected to the concept of ethnomodeling and its implications for didactic design in schools.  

Based on research findings, ethnomathematics plays a strategic role as a bridge between mathematics 

as a cultural construct and the development of mathematical concepts in school settings. This connection 

strengthens the relevance of learning to students’ daily lives, thereby supporting the development of more 

meaningful conceptual understanding through real-life experiences. This aligns with Azmi et al. [16] assertion 

that ethnomathematics reflects the relationship between mathematical practices experienced by students within 

their own life contexts. In this regard, the ethnomodeling approach further expands and deepens the role of 

ethnomathematics by interpreting and formally representing cultural practices through the lens of academic 

mathematics [12], [20]. Rosa and Orey [13] explain that ethnomodeling enables a reciprocal relationship 

between cultural knowledge and mathematical reasoning, wherein mathematics is not only enriched by cultural 

practices but also sheds light on the underlying logic of those cultural systems. Ethnomodeling is not merely a 

reductive process of translating cultural artifacts into formal equations; rather, it is a dialogical process that 

respects and engages with the epistemological foundations of the communities being studied. For instance, 

modeling the symmetrical principles found in traditional weaving patterns or analyzing navigation techniques 

rooted in oral traditions can reveal both mathematical insights and cultural sophistication. Thus, ethnomodeling 

serves as an effective pedagogical strategy to integrate mathematical modeling with culturally relevant 

contexts, particularly in diverse and multicultural learning environments. 

In the context of this research, it is not only about connecting ethnomathematics to the bocah sukerta 

traditional ceremony but also about trying to produce a mathematical model using an ethnomodeling framework. 

Additionally, the reason for exploring the traditional bocah sukerta ceremony is that it holds various mathematical 

values that are interesting to study further. One example is the heavy weighting of bocah sukerta in Indramayu, 

Indonesia. Bocah sukerta refers to the belief that a child living in that area will be protected from disaster. When 

a child has weight, they will avoid bad things and receive good luck. Based on the uniqueness of the bocah sukerta 

traditional bobotan ceremony, this research aims to identify and reveal the relationship between 

ethnomathematics, ethnomodeling, and their impact on the process of institutionalizing mathematics in schools. 

 

 

2. METHOD  

2.1.  Design 

This study uses an ethnographic approach. According to Hammersley [21], the ethnographic approach 

can be used to understand the symbols contained in the culture of a society. In the context of this research, the 

study of ethnomathematics connections refers to Rodríguez-Nieto and Alsina [7], who explain that the study 

of ethnomathematics connections arises when a group of people gives significance to mathematical concepts 

or objects, links expression, and substance, and unites these mathematical objects with cultural reality. 

Meanwhile, according to Alangui [20], the ethnomathematics connection framework begins by formulating 

general questions and designing initial answers, which are then evaluated, analyzed, and constructed further 

by researchers. The result describes activities illustrating the relationship between mathematical concepts and 

cultural contexts. In addition, the ethnomodeling connection framework refers to the conceptual structure used 
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to describe and analyze the relationship between traditional or local knowledge and mathematical modeling 

processes [22]. It includes stages such as identifying traditional models, mathematical analysis of those models, 

and integration of the analysis results into a modern mathematical context. 

 

2.2.  Research subject 

The subjects in this research include key informants and case informants. These two types of 

informants are used to ensure the validity of the data. The key informant in this research was the leader of the 

traditional ceremony, namely Ki Dalang Karno, while the case informant was someone who had carried out 

the weighing procession (bocah sukerta). The ceremony leader is considered a key informant because he 

provides essential information regarding the history, stages of the ceremony, and characteristics of the shape 

of the scales for the bocah sukerta traditional ceremony. 

 

2.3.  Data collection technique 

This research data collection technique uses observation, interviews, and documentation. Observation 

is used to directly observe bocah sukerta traditional ceremony activities and record processes and activities 

related to mathematical concepts. Furthermore, this research conducted the interview process periodically and 

openly to explore mathematical values in the bocah sukerta traditional ceremony activities. In the interview 

process, researchers use subject naming, which aims to make it easier for readers to understand the content of 

the interview. Respondent 1 (R1) is used for naming Ki Dalang Karno (ceremony leader/key informant), while 

R2 is for the child being weighed (case informant). Researchers also used documentation to photograph, video, 

and record the ceremony process and its relationship to mathematical values in traditional ceremonies. 

 

2.4.  Data analysis technique 

This study used qualitative data analysis as the data analysis technique. The qualitative analysis begins 

with examining the data obtained from interviews and observations. Data from interviews and observations 

were transcribed, reduced, abstracted, coded, presented, and analyzed using the content analysis method. In 

this study, there were five stages of conducting content analysis, namely: i) compiling interview transcripts and 

observation notes; ii) building categories; iii) coding of interview texts and field notes; iv) analyzing the results; 

and v) present the results of interviews and observation notes [23]. This research, using NVivo 12 began by 

importing the results of interviews with respondents and field notes during the bobotan traditional ceremony 

process. After the data was imported, the researcher began to create a coding project by identifying the themes 

of this research related to “ethnomathematical connections and the traditional bobotan bocah sukerta 

ceremony. Next, after the codes were formed, the researcher began analyzing the codes’ relationships. This can 

help in compiling findings by the research objectives. In the final stage, researchers used the NVivo 12 features 

to analyze the data, including creating reports, looking for patterns, and identifying qualitative findings. 

 

 

3. RESULTS AND DISCUSSION  

3.1.  Connection of ethnomathematics and ethnomodeling in the bocah sukerta traditional ceremony 

Based on the interview with the Dalang and the results of observations during the implementation of 

traditional ceremonies, it was revealed that ethnomathematics at the bocah sukerta traditional ceremony 

appeared in weighing activities such as weighting. Apart from that, it can also be seen in the shape of the scales 

on the base and frame. 

 

3.1.1. Weighting 

The ethnomathematics connections in the weighing process are related to the weighing activity. In the 

traditional weighting activity of the bocah sukerta ceremony, one arm is used to store the weight of the 

offerings, and the other arm is used to place the weight on the scale in the form of the weight of the bocah 

sukerta. Overall, the mathematical activities in the weighting process are comparing weights, weighing objects, 

calculating total weight, creating comparisons, and balancing weights, as in Figure 1. 

Furthermore, ethnomodeling on weighting activities can be formulated using illustrations; if the 

weight of bocah sukerta is 45.7kg, then the weight of the offering can be determined using the concept of 

arithmetic operations, weight measurements, and mathematical equations. For example, if we know that the 

offerings consist of rice, chicken eggs, mangoes, traditional foods, and other offerings, then we can arrange the 

mathematical equation as follows: 

𝑥1= weight of rice (in kg), 𝑥2= weight of eggs (in kg), 𝑥3= weight of mango (in kg) 

𝑥4= weight of traditional food (in kg), ………, 𝑥𝑛= weight of other offerings 

So, the equation for the total weight of the offering can be written as (1): 

 

𝑥1 + 𝑥2 + 𝑥3 + 𝑥4 + ⋯ + 𝑥𝑛 = 45.7𝑘𝑔 (1) 
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To achieve balance in the weighting, you can add various offerings until the weight is the same as the weight 

of the bocah sukerta. 

 

 

 
 

Figure 1. Connection of ethnomathematics ethnomodeling in weighting activities 

 

 

3.1.2. Shape of the scale base 

Based on the researcher’s observations of the shape of the scales, it can be concluded that the 

ethnomathematics connection to the shape of the scales appears in the shape of the base of the scales. The shape 

of the scale base is square with an area of 1m (length and width are 1m). In ethnomodeling, to find the center 

point of a square, we need to draw two diagonals on the large square. The two diagonals will intersect at the 

center point if their width and length are the same, as in Figure 2. 

 
 

 
 

Figure 2. Ethnomathematics connection, ethnomodeling on the shape of the scale base 

 

 

In addition, to determine the center point of the square, as in Figure 3, in the Cartesian coordinate 

system, it can be modeled using (2) and (3): 
 

𝑥𝑝 =
𝑥𝑎+𝑥𝑏+𝑥𝑐+𝑥𝑑

4
 (2) 

 

𝑦𝑝 =
𝑦𝑎+𝑦𝑏+𝑦𝑐+𝑦𝑑

4
 (3) 

 

where, (𝑥𝑝, 𝑦𝑝) are the coordinates of the center point of the square and(𝑥𝑎 , 𝑦𝑎), (𝑥𝑏 , 𝑦𝑏), (𝑥𝑐 , 𝑦𝑐), (𝑥𝑑 , 𝑦𝑑) are 

the coordinates of the four corner points of the square. Apart from using the Cartesian coordinates approach, 

you can also use the distance approach, the intersection points of two diagonals. 
 

(𝑃𝑅)2 = (𝑃𝑄)2 + (𝑄𝑅)2 (4) 

𝑃𝑅 = √100 + 100  

𝑃𝑅 = 10√2 𝑐𝑚  
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Since the two diagonals PR=QS are 10√2 cm apart, the segments they divide at the midpoint of the square are 

each half the length of the diagonal or half of 10√2 cm, i.e. 5√2 cm. The intersection point between these two 

diagonals is the center point of the square. Therefore, the distance from the intersection point to one end of the 

diagonal is 5√2 cm. 
 

 

 
 

Figure 3. Square center point 
 

 

3.1.3. Shape of the scale framework 

The scale frame can be connected from the corner points of the square (base of the scale) to the points 

on the arms of the scale, thus forming a rectangular pyramid. Apart from that, from the rectangular pyramid, 

four right triangles can be formed as a blanket for the rectangular pyramid. Additionally, the two pyramids 

must be congruent to have a good balance, as in Figure 4. Therefore, the ethnomathematics connection is visible 

in the form of the framework. 
 

 

 
 

Figure 4. Ethnomathematics connection, ethnomodeling on the shape of the scale’s framework 
 

 

The balance axis is usually along which an object or weight will be placed and rotates when balanced 

by a comparable weight on the other side, as in Figure 5. Therefore, the ethnomodeling used to determine the 

scale axis is: 

 

𝑥 =
𝑚2.𝑑2−𝑚1.𝑑1

𝑚1+𝑚2
 (5) 

 

where, 𝑥 is the position of the scale axis, 𝑚1 is the object on one side of the scale, 𝑚2 is the object on the other 

side of the scale, 𝑑1 is the distance from one axis of the scale to the center of gravity 𝑚1 and 𝑑2 is the distance 
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from one axis of the scale to the center of gravity 𝑚2. In another context, to find the ratio of the volumes of 

two square pyramids, we need to use the pyramid volume formula, which is given by (6). 

 

𝑉 =
1

3
 𝑥 𝑏𝑎𝑠𝑒 𝑎𝑟𝑒𝑎 𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 (6) 

 

For a square pyramid, the height is the length of the vertical side. If it is given that the length of the 

base side is 1 m and the length of the vertical side is 2 m, then the volume of the two square pyramids. 

First pyramid volume: 

 

𝑉1 =
1

3
𝑥(1 𝑚 𝑥 1 𝑚) 𝑥 2 𝑚 (7) 

𝑉1 =
1

3
𝑥 1 𝑚2𝑥 2 𝑚  

𝑉1 =
2

3
 𝑚3 

 

second pyramid volume: 

 

𝑉2 =
1

3
𝑥(1 𝑚 𝑥 1 𝑚) 𝑥 2 𝑚  (8) 

𝑉2 =
1

3
𝑥 1 𝑚2𝑥 2 𝑚  

𝑉2 =
2

3
 𝑚3 

 

since the volumes of both square pyramids are the same, the volume ratio is 1:1. This means that the volumes 

of the two square pyramids have the same ratio, that is, each pyramid has the same volume. 

 

 

 
Figure 5. Scale framework 

 

 

3.2.  Implications for didactical design 

The institutionalization of mathematical concepts found in the bocah sukerta traditional ceremony 

procession is an innovative step to help students understand mathematical concepts. Additionally, by 

integrating these concepts into the didactic design of square materials, educators can create more meaningful 

learning experiences for students. This step not only allows students to understand mathematical concepts 

better but also helps them appreciate and preserve local cultural heritage. 

Process at school is to use realistic mathematics education with the iceberg concept. Learning steps 

can be designed to take students from the most concrete understanding to more abstract mathematical concepts, 

using the context of the bobotan traditional ceremony on a square scale basis, as in Figure 6. 

− Concrete stage (lower iceberg) 

The teacher can introduce the context of the bocah sukerta traditional bobotan ceremony and explain 

its important role in community life. After that, the teacher shows or describes the square-shaped scale base 

used in the bobotan traditional ceremony. Next, the teacher invites students to make direct observations or 

through pictures or videos about the traditional ceremony to gain a concrete understanding of how scales and 

their bases are used in traditional ceremonial processions. 

− Representative stage (central iceberg) 
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At the representation stage, there are two forms of representation used, namely, a model of the shape 

represented in a drawing or using simple equipment such as paper, pencils, or everyday objects to create a 

model or representation of a square scale base. Apart from that, the teacher invites students to design and make 

a simple scale model using the principles of square geometry. Then, the teacher introduces basic mathematical 

concepts related to the area of a square built from small square units. 

− Symbolic stage (upper iceberg) 

At this stage, the teacher invites students to measure the lengths of the sides and diagonals of the 

square scale model they made. Apart from that, teachers can discuss the concepts of the area and perimeter of 

a square and how to calculate them, as well as their relationship to the base of a square scale. Teachers can also 

encourage students to create mathematical representations or formulas that represent the relationships between 

various measurements and concepts related to the base of a square scale. In the final stage, the teacher invites 

students to reflect on their experiences in designing and understanding square weighing bases, as well as their 

relationship to the traditional ceremony. 

 

 

 
 

Figure 6. Iceberg on the square area concept 

 

 

3.3.  Discussion 

In this research, we found that the connection of ethnomathematics in the bocah sukerta traditional 

ceremony is reflected in the weighing process and the weighing tools. The connection of ethnomodeling is 

evident in the weighting process and the shape of the scales, which can be used to institutionalize school 

mathematical concepts. These concepts include arithmetic operations (addition and subtraction), weight 

measurement and unit conversions, basic statistics, mathematical equations, Cartesian coordinates, and 

determining distances. This can be seen from the framework of research findings, as in Figure 7. 

The institutionalization of school mathematics concepts revealed in this research is in line with 

research by Wiryanto et al. [24], which uses tools and calculation procedures at the Tedhak Siten ceremony 

which can be used as learning material for the concept of units of time, least common multiple, modulo 5, 

modulo 7, circle, triangle, rectangle, cylinder volume, and sphere volume. Apart from that, Irfan et al. [25] 

concluded that the tools used in the Ki Ageng Wonolelo ceremony represent 2D and 3D geometric shapes. 

Furthermore, in the traditional skating procession, Kholid et al. [26] describe the concept of geometry in the 

form of traditional ceremonial equipment used to carry out traditional procedures. 

Apart from that, the concept of geometry in the weighting process involves the concept of 

mathematical equations or is related to algebra. This finding aligns with research by Umbara et al. [27], which 

explains the concept of algebra in Sundanese traditional ceremonies in Indonesia. Another study conducted by 

Purniati et al. [28] concluded that the ethnomathematics of mosque buildings and their ornaments are related 

to geometric and algebraic concepts. Umbara et al. [29] explore and analyze the mathematical ideas embedded 

in the Cigugur indigenous community’s calculation practices for determining auspicious times to begin house 

construction, using an ethnomathematics and ethnomodelling approach. These findings also confirm that 

ethnomathematics and ethnomodeling in the traditional bocah sukerta ceremony can be used as an initial 

context for learning mathematics, specifically regarding squares, weight measurements, and mathematical 

equations. This aligns with the results of Supriadi [30], [31] using Sundanese ethnomathematics to produce 

didactic designs for elementary school students, especially regarding the operation of whole numbers and 

fractions. In addition, Anriana et al. [32] revealed that ethnomathematics exploration of the Bengkalis Malay 
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community could be used as a source of elementary school mathematics teaching materials, especially for 

measuring length, weight, area, volume, and time. Nurafifah et al. [33] concluded that ethnomathematics on 

traditional boat structural forms can help students understand the concepts of 2D geometry and 3D geometry. 

Furthermore, Putri et al. [34] found that the PMRI approach effectively improved students’ problem-solving 

abilities in algebraic arithmetic operations through contextual learning based on the Palembang environment. 

Meanwhile, Verner et al. [35] develop teacher competence in teaching mathematics using an ethnomathematics 

approach. Therefore, according to Sunzuma and Maharaj [36], schools need to redesign the curriculum in 

schools to include an ethnomathematics approach and train prospective mathematics teachers to understand the 

ethnomathematics approach. 

This research confirms that the connection between ethnomathematics and ethnomodeling in the 

bocah sukerta traditional ceremony not only provides a deeper understanding of culture and traditions but also 

provides a strong foundation for learning mathematical concepts, such as measuring body weight, mathematical 

equations, and 2D and 3D geometry. This creates a more meaningful and relevant learning experience for 

students and increases their appreciation of cultural values and diversity. Thus, it is impressive that this research 

has the potential to enrich students’ learning experiences while promoting cultural diversity in mathematics 

education. This research has limitations because it only identifies and reveals mathematical concepts through 

ethnomathematics and ethnomodeling connections at the bocah sukerta traditional ceremony. However, further 

and in-depth studies are needed to ensure the impact of learning using the context of the bocah sukerta 

traditional ceremony. Apart from that, this research also provides opportunities for advanced researchers to 

develop learning modules based on the findings of this research. These modules can be used as independent 

learning resources for students or as additional materials in classroom learning. 

 

 

 
 

Figure 7. Research findings framework 

 

 

4. CONCLUSION  

The bocah sukerta traditional ceremony procession in Indonesia is a series of activities aimed at 

preserving local culture and serves as a valuable context for mathematics learning in schools. 

Ethnomathematics, as an essential part of scientific studies that emerges from culture, can significantly link 

cultural aspects and mathematical activities. Therefore, the results of this study conclude that the relevance of 

ethnomathematics in the bocah sukerta traditional ceremony is reflected in weighting activities, such as 

comparing weights, weighing objects, calculating total weight, making comparisons, and balancing weights. 

Additionally, the ethnomathematical connection is also evident in the base and frame of the scales, which 

represent 2D and 3D geometric shapes. 

This research also concludes that the ethnomodeling connection to weighting activities can produce 

mathematical understanding, especially in arithmetic operations (addition and subtraction), weight 

measurement, weight conversion, mathematical equations, and basic statistics. Furthermore, the 

ethnomodeling connection to the base and frame of the scales facilitates understanding of concepts such as 

Cartesian coordinates, the center point of a square, determining length and distance, calculating the square area, 

and the concept of the volume of a rectangular pyramid. Moreover, this research concludes that the connection 
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between ethnomathematics and ethnomodeling in the bocah sukerta traditional ceremony can be used to 

construct didactic designs based on the concept of a square, measuring weight, and calculating the volume of 

a rectangular pyramid. This implies that ethnomathematics in the bocah sukerta traditional ceremony can be 

used to develop engaging and relevant learning materials, enabling students to experience fundamental and 

meaningful mathematical concepts. This approach can increase students’ interest and motivation in studying 

mathematics. Additionally, the findings of this research can serve as a basis for further studies in the field of 

ethnomathematics, both in the context of the bocah sukerta traditional ceremony and other cultural contexts. 
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