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ABSTRACT  
Education and culture are habits that are interconnected with human life. In education, culture can 

be used as a medium of learning both in schools and in culture itself. North Sumatra has various 

unique ethnicities, one of which is the Toba Batak which must be preserved and passed down from 

generation to generation. One of the Toba Batak cultures is the Taganing , a traditional musical 

instrument consisting of five drums with different heights and diameters that produce different 

tones and are played by two players. The purpose of this study is to explore what mathematical 

concepts exist in the Taganing  musical instrument so that it can be implemented in learning 

mathematics.This research uses qualitative with ethnography methods with research instruments in 

the from of observation and documentation. The results of this study indicate that the Taganing  

musical instrument contains the concept of geometry and integral calculus. 
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PRELIMINARY 

Education and culture are two things that are interrelated (Putri, 2017). Culture is a 

social custom that has been passed down from generation to generation which has become 

the identity of a region. Cultural values which form the basis of the nation's character are 

important things to be instilled in everyone, and need to be introduced from an early age so 

that everyone can better understand, interpret and live as well as realize that cultural values 

play a role in carrying out all important activities in life. Meanwhile, it can be seen that 

education is a need that as long as humans live, humans will continue to learn (long life 

education). Cultures that have not been touched by education will be static or unbalanced. 

In addition, education that does not take culture into account is difficult for society to 

accept. Therefore, learning must include cultural elements so that it is more easily accepted 

among the community (Firdaus & Hodiyanto,2019). Through education, a practice of 

introducing cultural values can be carried out (Fajriyah, 2018). The educational process 
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functions to form a creative personality that is able to balance and network the culture in 

which he lives.  

There is an interactive relationship between education and culture, because the 

educational process cannot be separated from culture, and cultural balance cannot be 

separated from the educational process of a particular society. An education without 

culture is nothing, and culture without education can trigger the death of the culture itself. 

Education and culture have a very important role in growing and balancing the values of a 

nation, which has an impact on the formation of character based on noble cultural values. 

Tanu (2016) said that culture-based learning is a model of learning engagement that 

prioritizes the activities of students with a variety of cultural backgrounds they have, and is 

integrated into learning. Through cultural-based learning, students do not just imitate or 

receive information, but students create meaning, understanding, and meaning from the 

information they receive. Knowledge is not just a narrative summary of the knowledge that 

other people have, but a collection that someone has about thoughts, behaviors, 

relationships, predictions and feelings, the results of the transformation of the various 

information they receive (Fahrurrozi, 2015) 

One thing that connects education and culture is ethnomathematics. Ethnomatematics 

was introduced by D'Ambrosio, a Brazilian mathematician in 1977. The definition of 

ethnomathematics according to D'Ambrosio is that linguistically "ethno" is defined as 

something very broad which refers to the socio-cultural context, including language, 

jargon, code of behavior, myths and symbols . The word "mathema" means explaining, 

knowing, understanding, and carrying out activities such as coding, measuring, classifying, 

concluding, and modeling. And the word "tics" comes from techne and has the same 

meaning as technique (Rosa & Oreiy, 2011). D'Ambrosio also said that mathematics is 

practiced among cultural groups identifiable as national tribal societies, labor groups, 

children of certain age groups and professional classes (D’Ambrosio, 1985). In fact, the 

results of Fujiati's research show that teaching based on ethnomathematics can improve 

students' mathematical abilities (Fujiati & Mastur, 2014). 

Ethnomathematics is a relationship between mathematics and culture which means 

ethnomathematics uses broadly mathematical concepts the study of material related to 

culture. The study of ethnomathematics in the teaching of mathematics covers all fields, 

such as architecture, weaving, sewing, agriculture, kinship relations, ornaments, and 

spiritual and religious practices in harmony with patterns that occur in nature or ordered 

systems of abstract ideas (Wahyuni eit al., 2013). Ethnomatematics can also be described as 
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a program aimed at understanding, compiling, processing, and finally applying 

mathematical ideas, concepts and practices that can solve problems related to daily 

activities (Barton, 1996). Through ethnomathematics identification, the way of thinking of 

society that produces mathematics can be understood so as to bridge the gap between the 

mathematical elements that exist in culture and school mathematics concepts (Dosinaeng et 

al., 2020). 

Indonesia has a very wide and varied culture. Each region has its own characteristics 

which differ from ethnicity and race. One of the tribes and races found in North Sumatra is 

the Batak tribe. The Batak tribe are native settlers in the province of North Sumatra. There 

are dialectical differences that are used in everyday life and interaction, because the Batak 

people are specifically composed of six sub-subjects, namely Karo, Simalungun, Pakpak, 

Toba, Angkola, and Mandailing (Sugiyarto, 2017). Every Batak tribe has different cultures 

ranging from traditions, traditional clothing, language, traditional houses, musical 

instruments, and many others. 

One of them is the Toba Batak tribe. The Toba Batak region is the largest region in 

North Sumatra which includes the shores of Lake Toba, Samosir Island, the Toba 

highlands, the Asahan Silindung area, the area between Barus and Sibolga. Since 1979 with 

the implementation of UUD No.5 of 1979 The territory of the Toba Batak people is in the 

North Tapanuli regency, the Deli Serdang regency, and the Asahan regency. This paper 

will discuss traditional musical instruments found in the Batak Toba tribe. Toba Batak 

musical instruments consist of Serume Bolon, Pangora, Garatung, Taganing , Hapetan, 

Gondang, Ihutan, Sarune Bulu, and Sulim (Sitanggang, 2021).  

The musical ensemble in the Toba Batak community is very important. It can be said 

that there is no traditional ceremonial form, both in customary activities and in religious 

ritual activities. The ensemble music is unique in terms of musical instruments. Such 

musical ensembles are collaborated (combined) with Toba Batak musical instruments 

(Silitonga et al., 2017). There are two musical ensembles in the Toba community, namely 

the gondang hasapi ensemble and the sabangunan gondang ensemble. One of the 

instruments in the Sabangunan ensemble is Taganing  (Kuliah & Nusantara, n.d.).  
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Figure 1. Taganing  Musical Instrument 

 

Taganing  is a Toba Batak musical instruments consisting of drums containing one 

(single-headed braced drum) which belongs to the classification of membranophone 

musical instruments and is played by being beaten using a stick. Taganing  consists of five 

drums that are hung and arranged on a pole/rack from the smallest to the largest. However, 

a larger bass drum was added called a gordang (Tinambunan, 2022). Each Taganing  drum 

has its own name, namely Tingting, Paiduia Tingting, Painonga, Paiduia Odap, and 

Odap-odap (Purba, 2002). Taganing  musical instruments have different sizes, from the 

height to the diameter of the drum and base. Therefore, this study aims to explore what 

mathematical concepts in the Taganing  musical instrument.  

Many researchers have conducted ethnomathematics research. One of them is 

research from Lubis et al. (2018) on the exploration of ethnomathematics on the Gordang 

Sambilan musical instrument. The results of the exploration of mathematical concepts on 

the Gordang Sambilan musical instrument in the form of physical forms, namely the basic 

concepts of geometry in the form of circles, tubes, cones and cones and the concept of 

arithmetic rows. Through the mathematical concepts on the Gordang Sambilan musical 

instrument can introduce mathematics through local culture. There is also research that 

explains that ethnomathematics can be used as a learning resource in learning mathematics, 

namely Pertiwi & Budiarto, n.d.(2020) on the exploration of ethnomathematics in Mlaten 

Pottery. This study presents the results of exploring the form of ethnomathematics in 

Mlaten Pottery in the form of the concept of circle, the concept of geometric 

transformation, the concept of flat buildings, the concept of curved side space, the concept 

of function, and the concept of volume of rotating objects. Novitasari et al., (2022)  on the 

exploration of ethnomathematics in the Sasak tribe's Beleq drum instrument. The results of 

the exploration of mathematical concepts in the Sasak tribe's Beleq drum instrument are 

two-dimensional geometry, three-dimensional geometry, transformation geometry, and the 

concept of arithmetic sequence. This research is expected to provide information to 
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practitioners and people who are active in the field of mathematics, especially in 

developing learning tools using the context of ethnomathematics on Lombok Island.  

Ethnomathematics research on the Toba Batak tribe has also been carried out 

previously including exploration of traditional Toba Batak cakes on the concept of 

geometry (Naibaho et al., 2022), exploration of ethnomathematics on Ulos Hela cloth of 

the Toba Batak tribe on the concept of flat shapes (Saragih, 2022), ethnomathematics: 

exploration of geometry concepts in Toba Batak Bolon house ornaments (Sihombing & 

Tambunan., 2021), and ethnomathematics: exploration of traditional musical instruments 

typical of the Toba Batak (Sitanggang, 2021). However, research related to 

ethnomathematics that focuses on one of the Toba Batak musical instruments, especially 

Taganing, is still very rare. Owing to that, the research carried out beirtuijuian uintuik 

meingeiksplorasikan konseip mateimatika apa ada pada alat muisik Taganing. 

 

METHODS 

This study uses qualitative research, where the direct data source is field research or 

the natural environment. Field research finds the facts of the socio-cultural life of the 

community. The aim of the qualitative approach is to describe a complex reality 

(Sugiyono, 2014). This qualitative research uses an ethnography approach. Ethnography is 

an activity that describes ethnic groups closely related to their culture (Manan, 2021).  

This research was conducted in order to find information about the relationship 

between mathematics and culture in Taganing traditional musical instruments by 

identifying the concepts of mathematics in Taganing. The location of this research was 

carried out at UPT. North Sumatra Cultural Park which is located at the North Sumatra 

Fair. This location was chosen as the research location because there are a number of 

traditional musical instruments such as the Toba Batak, Pak-pak, and Mandailing musical 

instruments which are simultaneously used in performing dance performances at Pekan 

Raya Sumatera Utara. This research was conducted on January 20, 2023. The subject of 

this research is 5 Taganing drums. The research instrument used is a human instrument, 

namely the research conducts research directly and plays a role in collecting data form of 

observation and documentation. The data analysis technique used in this research is data 

reduction, data presentation and conclusion drawing from the observations that have been 

made. 

 

RESULT AND DISCUSSION 
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Based on the results of direct exploration, it is known that Taganing  is a musical 

instrument originating from the Batak Toba. Taganing  is used in the performance of 

Gondang Sabangunan together with other musical instruments such as Sarune Bolon, 

Odap, Ogung (gong), Gordang (Gendang Besar) and Hesek. Taganing  functions as a 

leader or conductor in the performance of Gondang Sabangunan where every rhythmic 

signal must be obeyed by all members of the ensemble and give enthusiasm to the other 

players. Taganing  can be played with two people. 

Taganing  is made from jackfruit wood which is old and has a yellow color because 

it has minimal water content so it does not become easily weathered. The sound output of 

Taganing  is also produced from the cowhide which has been drizzled and measured based 

on the musical diameter of each drum. Taganing  consists of 5 drums and with the addition 

of 1 gordang, each of which has a different size. After the exploration of Taganing  was 

carried out, the results were obtained as follows: 

Table 1. Taganing  Size 

Taganing  The Height 

of Taganing  

(cm) 

Top 

Diameter 

(cm) 

Diameter of 

the Top 

Radius (cm) 

Diameter of 

the Lower 

Part (cm) 

The Lower 

Radius (cm) 

1 49 cm 19 cm 9,5 cm 17 cm 8,5 cm 

2 48 cm 18,5 cm 9,25 cm 16 cm 8 cm 

3 48 cm 18,5 cm 9,25 cm 15,5 cm 7,75 cm 

4 48 cm 18 cm 9 cm 14,5 cm 7,25 cm 

5 47 cm 17 cm 8,5 cm 14 cm 7 cm 

 

Frustum of A Cone Taganing   

 The results of the exploration of ethnomathematics on the Taganing  musical 

instrument show that it creates a geometrical concept, i.e. a curved curve because the base 

and top part have different shapes. The following picture shows the illustration of Cone on 

Taganing .  
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Figure 2. The Frustum Of A Cone in Taganing  

 Look at the triangular image above taken from a flat cross-section from Cone. 

Based on the NTB triangle and the MTC triangle, it is known that the height of the NTB 

triangle is  and MTC is . The length of BT side is  and CT is , 

meanwhile the lengths R and r are the circle of the cone. Since the two triangles are 

congruent, a congruence comparison is obtained between their sides. The formula for the 

comparison of congruence from the sides is as follows: 

 
 Based on the above, to get the value of , the following formula can be 

used:  

 
 

 
 

 
 

 If R and r are the radii of the cone, we can find the surface area and the volume  of 

the Frustum of a cone as follows (Roharjo & Widyaiswara, 2009) 

 
and  

 
 

Furthermore, it is possible to calculate the surface area and the volume of the 

Frustum of a cone on the Taganing  musical instrument. The following is one of the 

calculations of the surface area and the volume of the Frustum of a cone as: 

For  (Taganing  Drum 1) 

After that, to find the value of  
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After calculating the value of  then the next step is to determine the 

surface area and the volume  of the Frustum of a cone Taganing. 

 
 

 
 

and 

 

 
 

 
 

Integral Calculus 

Based on the exploration results on the Taganing  musical instrument, there is 

another alternative in determining the volume of the Taganing  musical instrument, namely 

by determining the volume of the rotating object (integral calculus). The following figure 

shows an illustration of the volume of the Taganing  rotating object 

 

 
 

Figure 3. Volume of Objects Rotated Against the x Axis 

 To determine the volume of a rotating object, first determine which point A and 

point B are as follows: 

 

 

Then determine the gradient of line AB using the formula as follows 
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If the gradient of line AB is known and passes through point A, the equation for line AB 

can be determined through: (Aisyah, et al, 2021)  

 

In determining the volume of rotating objects can be done in 2 ways, 

the volume of rotating objects about the axis sx  

 

And the volume of objects rotated about the y axis (Lumbantoruan, 2019)  

 

Furthermore, it is possible to calculate the volume of the rotating object on the 

Taganing  musical instrument: 

It can be seen that, ( Taganing  drum 1) 

With the gradient of line AB  

 

Then, calculate the equation of line AB  

 

 

 

Because the volume of an object rotates about the x axis, the following formula is used:  

 
 

 
 

 
 

 

 Furthermore, it can be recalculated the surface area and the volume of the Frustum 

of a cone and the volume of the object rotating about the x-axis on the other Taganing  

drums. The following summarizes the results of calculating the surface area and the 
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volume of the Frustum of a cone, and the volume of the rotating object about the x-axis 

shown in table 2 

Table 2. Calculation Results of  Surface Area and The Volume  of The Frustum of A 

Cone, Volume of The Disc Object of The Taganing  Musical Instrument 

Taganing  Frustum Of A 

Cone Surface 

Area (  

Frustum Of A 

Cone Volume 

(  

Disc Volume 

(  

1 
   

2 
   

3 
   

4 
   

5 
   

 

Based on table 2, the results of the surface area and volume frustume of a cone, and 

the volume of the object rotating. It can be seen that the results of both the volume 

frustume of a cone and the volume of the object rotating are the same. So finding the 

volume value of the Taganing musical instrument can use 2 ways.  

Discussion  

Based on the results of the research that has been carried out, the musical 

instrument of Taganing  as one of the Toba Batak culture can be applied in the teaching of 

mathematics by looking at the form of Taganing  in which there is an ethnomathematics 

theory. There are mathematical concepts in Taganing 's musical instruments, namely the 

concepts of geometry and integral calculus. The results of this study are in line with the 

theory proposed by D'Ambrosio (D’Ambrosio, 1985) that in culture there are mathematical 

elements. 

This can be used as an intuitive tool to introduce mathematical concepts such as 

geometric concepts so that in understanding abstract mathematical concepts students can 

easily understand them. The results of the exploration that has been carried out on the 

Taganing  musical instrument show the concept of spatial geometry and integral calculus, 

namely the intuitive form of tapered keiruicuit and circular motion. In addition, exploration 

of roof diameter (midline), base diameter, roof radius, base radius, surface area and volume 

frustum of a cone and circular disc volume (integral calculus) can also be carried out.   

The results of this study are in line with several studies which have found that there 

is a relationship between culture and mathematics, especially in the concept of geometry, 
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and (Ditasona, 2018)(Pramudita & Rosnawati, 2019)(Sihombing & Tambunan, 2021.) 

(Naibaho et al., 2022) one of frustum of a cone and volume of the object rotating (Lubis et 

al., 2018)(Pertiwi & Budiarto,2020)(Novitasari et al., 2022). It can be concluded that 

ethnomathematics is a combination of culture and mathematical concepts.  

By exploring culture as a medium in learning, it is hoped that students can more 

easily understand the learning, as well as being able to develop an attitude of love for 

culture as well as preserving culture through learning at school. 

 

Figure 4. Group Photo With One of The Administrators At UPT. North Sumatra 

Cultural Park 

The following is photo documentation with one of the administrators UPT. North 

Sumatera Cultural Park who is in charge of musical instruments at UPT. North Sumatra 

Cultural Park which is located at the North Sumatra Fair. 

 

CONCLUSION 

The results of the exploration of mathematical concepts on the Taganing  musical 

instrument were found to be in the form of a physical form, namely the basic concept of 

geometry in the form of a truncated cone and integral calculus in the form of a rotary 

object. Through the frustum of a cone one can find the results of the Taganing  surface area 

and the Taganing  volume. Another alternative in determining the volume of Taganing  is 

using integral calculus, namely determining the volume of a rotating object. Mathematical 

concepts contained in the Taganing  musical instrument can be used to introduce 

mathematics through local culture so that learning mathematics in class will be more 

meaningful.  

 Thus, an exploration of the mathematical concept of how to play Taganing  can be 

carried out. In addition, research needs to be developed in making mathematics learning 

tools based on Toba Batak culture, especially Taganing . 
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