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ABSTRACT 

This research is one form of effort to show evidence of the relationship between mathematics and 

culture, especially on the subject of geometry, as well as to show the public that culture has an 

attachment to mathematics. The purpose of this study was to determine the construction process of 

the Minangkabau Gadang house and the geometric concepts contained therein. This study used 

qualitative research methods to describe the rules of cultural wisdom in building Gadang houses and 

the geometric concepts inside. With literature studies and observations of Gadang houses West 

Sumatera. The results of this study indicate that the construction of this traditional house turns out to 

be unwittingly using mathematical concepts to adapt to the environmental conditions in which it  was 

built so that it does not only look at the aesthetics and comfort of living but also the security that the 

residents of the house get. Of course, it will be different in each regional condition and traditional 

house. 
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PRELIMINARY 

Culture and education are two things that cannot be separated (Widyastuti, 2021); 

(Normina, 2017); (Sulistyani et al., 2019)). Culture consists of seven elements including: 

language system, knowledge, social, technology, economic activity, religion and art 

(Sumarto, 2019); (Tjahyadi et al., 2019). These seven elements are descriptions of a certain 

picture of community life, such as the language system that is used as a means of social 

interaction, while knowledge is the knowledge possessed by the community in maintaining 

their life, the social element is how the process of forming social groups in society, the 

technological element in question is a living equipment system such as productive tools and 

weapons, as well with religion and art which are the customs and beliefs of society. 
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Therefore, culture has its own role in education. Culture is also a supporting element, and 

vice versa, education is a process of transferring cultural values (Normina, 2017). 

Indonesia is a country rich in culture (Kemendikbudristek, 2020), while it is also 

known as the country of a thousand islands. It has a lot of cultural heritage, based on 2010 

census data, ans consists of 300 ethnic groups and 1,340 ethnic groups (Tim CNN, 2021). 

Currently, Indonesia is experiencing a cultural shift or setback (Hasanuddin, 2017); 

(WARDOJO, 2013); (Nahak, 2019), such as the fading of the local language which is not 

preserved by the current generation, and the scarcity of traditional houses in every region 

that have turned into modern houses. Thus, the values of wisdom that should be maintained 

and preserved are sometimes ignored and even abandoned. This is due to the era of 

globalization which has led to changes in lifestyle and mindset in society (Nahak, 2019). 

Studying culture through ethnomathematics is an attempt to remember history (Albanese et 

al., 2017). In addition, knowing what people owned in the past can be an effort to find out 

what the next generation of the nation can do in the future (Albanese et al., 2017; Johnson 

et al., 2022). Therefore, researchers want to explore and reintroduce cultural values and local 

wisdom through the world of education and learning, especially mathematics through an 

Ethnomathematics approach, especially focused on traditional houses, a an effort to maintain 

the existing cultural values and cultural heritage.  

Learning mathematics has a close relationship with culture (Voigt, 2013; Wilder, 

2014). This is in line with the ethnomathematics view which states that culture and 

mathematics have a very close relationship (Ascher, 2017; Balamurugan, 2015; Rosa et al., 

2016), because mathematics is a cultural product (Simamora et al., 2018). Every culture and 

subculture should develop its own mathematics (Seah et al., 2017; Wilder, 2014). So, 

mathematics is considered to be universal, containing all human activity, as a cultural 

product, and mathematics has a history (Febriyandani & Kowiyah, 2021; Ningrum et al., 

2019; Wang, 2016). For example, the making of unique batik is currently studied in 

mathematics in the discussion of the concept of transformation geometry, some roofs are 

designed using triangles with the hope that apart from protecting from the weather it also 

functions to drain water down and so on. 

The results of previous research stated that the ethnomathematics learning approach 

can improve the quality of learning because the teacher associates abstract mathematics 

subject matter with daily life activities in a contextual environment. This is because (1) 

learning mathematics using an ethnomathematics approach becomes fun and contextual 

learning; (2) learning mathematics with ethnomathematics can reduce the impression that 



 

 

  

1261 Eva Susanti, Haris Kurniawan, Sri Adi Widodo, Krisna Satrio Perbowo 

mathematics is difficult and abstract and can be replaced with an impression that is fun, real, 

and easily accessible to students (Simamora and Rokan 2023). 

There have been many studies related to culture with mathematics learning. Like a 

mathematical concept in the Sundanese calendar (Prabawati & Muslim, 2022), mathematical 

concept in the javanesses calendar (Risdiyanti & Prahmana, 2018; Utami et al., 2019), 

mathematical concepts contained in agricultural activities (Firdaus et al., 2020), n-side 

concept of ancient wells in Kaliwadas village, Cirebon (Noto et al., 2018), geometric 

transformation of the traditional Joglo house (Sulistyani et al., 2019), traditional foods such 

as ketupat, lepet, vegetables salad from java (pecel) (Gembong et al., 2022; Misbah, 2019), 

and on mathematical concepts, ancestral cultural traditions on mathematical concepts such 

as geometric shapes and linear programming (Fatkhurohman et al., 2021; Irfan et al., 2019; 

Putra et al., 2020). In general, these studies seek to identify the mathematical concepts 

contained in cultural activities. The hope is that by identifying mathematical concepts in 

culture, those can be used to develop teaching materials such as worksheet, so that students 

can reach abstract mathematical concepts.  

The approach to learning mathematics that links culture in it is better known as 

Ethnomathematics. Ethnomathematics is a form of mathematics that is influenced or based 

on cultural values (Nurhasanah & Puspitasari, 2022).  Briefly the initiator of 

Ethnomathematics explained through his primordial triangle as shown in Figure 1. 

 

Figure 1. Primordial Triangle Between The Individual, Nature, and Society 

 

Figure 1 explains the process of forming culture that occurs in social life which is 

formed from the relationship between the individual and nature, the individual and society, 

society and nature and the reverse cycle which will form a cycle that produces culture and 

cultural values in it (D’Ambrosio, 2016).  Mathematics itself is a science that arises from the 

cycle of human interaction in society, based on the conditions needed by individuals and 

society either in certain activities or even in many of their activities. These can be seen in 

the illustration in Figure 2. (D’Ambrosio, 1985). 
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Figure 2. Reciprocity In Society 

 

Figure 2. is also a reciprocal relationship in society between reality, action and 

individuals who will form the process of thinking mathematically related to culture so that 

ethnomathematics is formed. Karnillah said that ethnomathematics in Indonesia began with 

a study on the Baduy community in 2013 who had used and developed mathematics in their 

social lives even though many of them had not received education (Hidayati et al., 2022). 

Ethnomatematics also has an important role in the development of literacy (Hidayati et al., 

2022), even the role of Indonesian culture can support this and make it easier for students to 

get to know PISA questions (Susanti, 2016), because Mathematics is a form of culture that 

is integrated into all aspects of human life so that it is possible to embed mathematical 

concepts in cultural practices (Maryati & Prahmana, 2019) , Indonesia is a country rich in 

culture and based on the research results above, ethnomatics can be a good learning method 

to study.  

Therefore, researchers want to explore cultural values and local wisdom contained 

in the construction process of the Gadang Minangkabau traditional house in a review of 

mathematics curriculum, especially geometry. The aim is also to  simultaneously introduce 

Indonesian cultural values which are slowly being eroded by globalization with the hope that 

the results of this research can be a separate study in the science of architecture and 

residential construction. 

 

METHODS 

This research is qualitative research using an ethnographic approach. This approach 

involved full involvement of researchers, exploration of community culture, and depth of 

data exposure (Windiani, 2016). Ethnographic research aims to interpret the meaning carried 

out by a certain group of people (Sunaryanto, 2021). 

This research was carried out in Lubuk Sikaping, Pasaman Regency, West Sumatra 

Province, which is located in the highlands so the condition of traditional houses here is in 
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the hills. The object of research is the Gadang house of the local Minangkabau tribe. What 

will be studied is the mathematical aspects of building houses about cultural wisdom. 

Data was collected in this study using observation and exploration in the construction 

process of the Minangkabau Gadang house, through direct observation of the Gadang house, 

and through in-depth theoretical studies to obtain information related to the cultural wisdom 

of the Minangkabau people, as well as exploring the information obtained to then pour it 

into descriptive writing. 

The research stage, namely a preliminary study of local culture and community 

wisdom related to traditional houses. Then make guidelines for the Observation and 

exploration of traditional houses through interviews. Then make a summary of the 

information that links existing cultural wisdom with mathematical aspects. 

 

RESULT AND DISCUSSION 

Gadang house is the traditional house of the province of West Sumatra, this province 

itself is located on the west coast in the central part of the island of Sumatra which consists 

of the lowlands on the west coast and the volcanic plateau formed by the Bukit Barisan. It is 

also located on the Semangko fault line, at the confluence of two large continental plates, 

namely Eurasia and Indo-Australia in wich, West Sumatra is one of the earthquake-prone 

areas in Indonesia (Perkim, 2020). 

Apart from being prone to earthquakes in West Sumatra, which are mostly located 

on the Bukit Barisan, this province is also an area prone to strong winds. Based on these 

geographical conditions, this article focuses on the structure of the Minangkabau Gadang 

house building with local wisdom that ables them to adapt to nature. 

The structure of the Minangkabau traditional house building when viewed from the 

geometric concepts used in the building, includes flat shapes, the concept of translational 

geometric transformations (shifts), rotations, and reflections. The parts of the Minangkabau 

Gadang traditional house that use the concept of geometry to adapt to environmental 

conditions are Gonjong, and body of Gadang house. 

a. Gonjong (roof) 

The hallmark of the Minangkabau traditional house is its sloping roof. The part of 

the roof that soars high is called gonjong. The beauty of this roof shape can be seen from a 

distance so that it displays a style with its own nuances in the Minangkabau region.  

Gonjong Traditional Houses are basically the same shape, but if we pay close 

attention these gonjong have differences with their own characteristics and each of the 
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various gonjong shapes has a name according to the analogy of the shape. such as, Gonjong 

Rabuang Mambujuik, Gonjong Alang Babega, Gonjong Bulan Sahari, Gonjong Balah Bu 

Dus and Gonjong Sapik Kalo. 

 

Figure 3. Variety of Gonjong Traditional Houses 

 

The roof of the gadang house which is curved and tapers to the top is a windbreak 

construction (Ningrum et al., 2019; Rustiyanti, 2016), because many gadang houses stand 

on a plateau called Darek or mountainous area, where a lot of wind blows all the time. The 

tunggang roof functions to make water flow quickly, because the roof of the gadang house 

is made of palm fiber. The roof arch which is shaped like part of the side of the circle (circle 

arc) downwards is used to guide water to flow in one direction on the low part of the roof so 

that the tampias effect does not damage the walls (Afrizon & Dwiridal, 2017; Rahmawati, 

2020; Rahmawati & Muchlian, 2019).  

 

 

Figure 4. Geometric Shape On Gonjong 

 

From Figure 4, the construction of the roof of the Gadang house, it can be noticed 

that there is the use of the geometric concept of a circular flat shape. namely first, the almost 

circle arc 
gonjong 
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semi-circular arch (circle arc) is made with the aim of breaking the strong wind, and 

secondly, the two roofs that ride in the form of curved sides form part of the side of the ball, 

which is used so that water flows in one direction when rain comes. This is due to the 

structure or shape of the circular arc which does not hold back but directs and directs the 

flow of air or wind outward. 

 

Figure 5. The Concept of Reflection On The Roof of The Gadang House 

 

Then judging from the overall shape of the roof, wich looks symmetrical, the left and 

right sides are made the same. This is in accordance with the concept of reflection which is 

part of the transformation geometry. Reflection is determined by a certain line as the axis of 

reflection (Afrizon & Dwiridal, 2017; Lail et al., 2021). The distance of the initial shape to 

the axis of reflection is the same as the distance of the image shape to the axis of reflection. 

This shows balance in shapes that have an axis of symmetry. The use of the reflection 

concept on the roof of the Rumah Gadang plays a role in dealing with an earthquake, when 

the shock comes, the lower part of the Rumah Gadang will shift little, while the upper part 

will maintain its balance. The mathematical concepts used on this part of the roof play a very 

important role with calculations that adjust to the surrounding natural conditions. 

b. Body of Gadang House 

The body of the gadang house looks like a trapezoidal shape, small at the bottom and 

bigger at the top (Basak et al., 2009; Radeka, 1972). This is different from normal house 

buildings, on the other hand it is wide/large at the bottom and smaller at the top, like the 

axis of symmetry 
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shape of tower buildings, of course they are made that way so that the building stays 

balanced. The body of this Rumah Gadang has a mathematical value, the walls are made to 

form an inverted trapezoid flat shape, and are closed with triangles on top like a ship. 

 

Figure 6. The Concept of A Trapezoidal Build On The Rumah Gadang Body 

 

Rumah Gadang which has a unique shape, different from buildings in general, has a 

specific purpose. With only a stone foundation that is not planted, the Rumah Gadang must 

have great pressure. By using a trapezoidal shape, narrowing the bottom and widening the 

left and right bodies like a ship, the weight of the Rumah Gadang will be distributed and 

fully supported by the poles. In physics, this is related to the concept of pressure, since 

Surface that tapers to the bottom will automatically increase the pressure to the ground. 

Apart from that, a building of this shape will also hold back the wind and divert its energy 

and propulsion to the ground so that the building does not collapse easily (Fiandi, 2017). 

Based on this description, in general the structure of the Rumah Gadang uses 

geometric concepts that can be applied to learning mathematics, especially geometry. The 

geometric concept used is the use of a circle or parabola on the roof of the Rumah Gadang, 

a trapezoidal shape on the body of the Rumah Gadang, a triangular shape on the roof walls, 

and also the concept of symmetry used in the house is very clear. These geometric concepts 

are used to maintain the stability of the shape of the house from natural conditions when it 

is hit by wind or earthquake. Thus the Gadang traditional house of West Sumatra can be 

used in learning mathematics as a context in introducing geometric shapes or calculating the 

circumference, area and volume of those shapes. 

In addition, the use of culture in learning mathematics can be an innovation in 

learning. It is hoped that learning mathematics using this culture can be more interesting 
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and not boring such that students can easily accept and understand mathematical concepts, 

especially geometry in the Gadang traditional house, West Sumatra. 

 

CONCLUSION 

From the discussion above, we can see that in the process of building traditional 

houses, especially the Gadang traditional house of the Minangkabau tribe, there is cultural 

wisdom. This is the way for the community to have a house that pays attention to 

environmental and natural conditions so that it can survive and go hand in hand with the 

environment. With a unifying concept of cultural elements such as social elements, 

knowledge, technology, and economic activities, so that in having a place to live, people do 

not necessarily only see the aesthetics of beauty and luxury. They build houses by taking 

into account the natural conditions around them, such as when in the highlands they pay 

attention to strong winds, and so on. Besides that, it also pays attention to their economic 

life as farmers or others to prepare warehouses for their gardens or agricultural products. It 

should provide new knowledge, judgment, and perspectives in architectural engineering and 

civil engineering in home design and construction, by not forgetting the mathematical 

concept and the strength of the building and the beauty in it. 

This research is limited to traditional Gadang houses in the highlands, so it does not 

show traditional Gadang houses in general in West Sumatra. Because West Sumatra also 

has city patent districts which are located in the lowlands or near the coast or. In this regard, 

it is hoped that other similar research can explore these areas. 
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