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ABSTRACT

Mathematics learning still tends to be structuralistic and mechanistic. It resulted in students' difficulties and errors in
understanding mathematical concepts and principles. Whereas mathematics is a human activity that is always in
contact with their culture. One of the cultures that becomes the starting point for learning mathematics is a traditional
house, such as the “Rumah Tuo”. The purpose of this study was to describe the mathematical activity at the Rumah Tuo.
This type of research is a qualitative-research with an ethnographic approach. The research instrument used in the form
of observation, interviews, and documentation. The results of this study are that there are mathematical activities
carried out at Rumah Tuo, namely counting activities using Gantang Biheh, measuring activities in making poles in the
form of a 16-sided prism, and designing traditional houses in such a way that they can be shaped like ancient means of
transportation, namely ships. The conclusion of this research is that there are three mathematical activities through the
“Rumah Tuo” culture, namely measuring, designing and calculating.
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1. INTRODUCTION

Mathematics is often considered as a difficult subject matter. This is based on the idea that mathematics is not really applied
in everyday life. Mathematics is learned without being interpreted by students. This can be seen from the results of previous
studies which stated that learning mathematics was not meaningful so that students did not know how to use the
mathematics they had learned to solve problems in everyday life (Karnilah & Juandi, 2013). To show mathematical abilities
inherent in everyday life can be felt through people's experiences in life (Nfon, 2015). The problem that is often faced in
learning mathematics is the learning process which tends to be structuralistic, mechanistic and not contextual. As a result,
students have difficulty understanding concepts and principles in mathematics. Learning by utilizing existing media around
students or local culture, can provide students with opportunities to learn mathematics more realistically and its meaning
can be understood (Hariastuti & Budiarto, 2019; Widada, Herawaty, Andriyani, Marantika, & Yanti, 2020; Herawaty,
Widada, Adhitya, Sari, & Novianita, 2020). Mathematics education is not only focused on transmitting mathematical
knowledge without paying attention to its use so that many students are only able to memorize formulas without being able
to interpret mathematics in real contexts and applications (Risdiyanti & Prahmana, 2020).

This thinking needs to be used as a reference for teachers in teaching mathematics to students. Mathematics learning
needs to be planned better and maximally so that the complexity of mathematical objects can be accepted and understood
by students (Hariastuti & Budiarto, 2019). In fact, there are many uses of mathematical concepts in everyday life.
Mathematics and culture cannot be considered unrelated, because culture is a unified whole and comprehensive and
applicable in a society, while mathematics is knowledge used by humans in solving everyday problems (Hardiarti, 2017).
Mathematical concepts and principles can be achieved through daily activities. It can take the form of an integrated culture
in all aspects of people's lives (Widada, Herawaty, Rahman, Yustika, & Elsa, 2020; Widada, Efendi, Herawaty, & Nugroho,
2020; Herawaty, Khrisnawati, Widada, & Mundana, 2020). Therefore, a person's conception of mathematics can be
influenced by their cultural background, because what they do is based on what they see and feel (Jayanti & Puspasari,
2020). Mathematics and culture develop simultaneously in society, culture also affects the mathematics of society, which is
something that people often see and feel in life. But the fact is that people do not realize that mathematical activities and
concepts are used in culture (Safitri et al., 2021).

One of the renewal breakthroughs in mathematics learning is linking mathematics with the culture of life around them
(Heriyati & Handayani, 2022). Mathematics in culture is often referred to as ethnomathematics. The term was first
introduced by Ubiratan D'Ambrosio (Ambrosio, 2001; Francois, 2010; Rosa & Orey, 2011). According to Ambrosio,
ethnomathematics is the science of mathematics that is practiced by certain cultural groups, such as society, ethnicity, work
groups, children of certain age groups, professional workers, and so on (Wikaningtyas et al., 2022). Ethnomathematics is a
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mathematical science that grows and develops and is influenced by culture so that learning mathematics will be more
interesting.

Ethnomathematics can help teachers and students to understand mathematics in the context of ideas, ways and practices
used in everyday life which will ultimately encourage understanding of academic mathematics in schools (Risdiyanti &
Prahmana, 2020). Learning should not be content-oriented, which only focuses on theory and the application of formulas to
problems. Also, it can be modified to include cultural values. Rosa & Gavarrate (2017) state that teaching mathematics by
considering that mathematics is an expression of cultural development and human thinking is a relevant reason for teaching
mathematics on an ethnomathematical basis. Thus, learning mathematics needs to be started by using the real context of
the sociocultural and realities around students, students' needs are not just learning external values and rigid academic
mathematical knowledge. Through ethnomathematics in mathematics, it allows students to understand that humans and
cultures are diverse as well as mathematical knowledge that exists in this world is also diverse (Risdiyanti & Prahmana,
2020). The integration of ethnomathematics in learning has multiple benefits, on the one hand learning becomes more
contextual and definitely fun and on the other hand it also builds a sense of love and respect and preserves culture (Sae et
al., 2021). Ethnomathematical objects can be in the form of traditional games, traditional crafts, artifacts, and cultural
(action) activities (Octizasari & Haji, 2019). Other cultural diversity possessed by the Indonesian people is very diverse,
namely ethnicity, customs, traditional clothing, local community traditions, and traditional houses which are part of the
preservation of local wisdom (Zulkifli & Ika, 2020). One of the cultural objects that need to be preserved is the traditional
house (Herawaty, Widada, Novita, Waroka, & Lubis, 2018; W. Widada, Herawaty, & Lubis, 2018; W Widada, Herawaty,
Widiarti, Aisyah, & Tuzzahra, 2020; Andriani et al., 2020).

A traditional house is a house building that has the characteristics of a place or area in Indonesia that symbolizes the
culture of the local community (Pramono, 2013). One of the fields of education that can study traditional houses is
mathematics (Kurino & Rahman, 2022). Traditional houses have a relationship with mathematics, which can be seen in the
shape and size of the building (Wardhani et al., 2022). Talking about traditional houses, Jambi province also has traditional
houses scattered in various regions. One of the traditional houses in Jambi Province is the Rumah Tuo. Rumah Tuo is a
traditional house or traditional house that is hundreds of years old and has cultural value. This house is located in Tabir
sub-district, Merangin district, Jambi province. The people who inhabit the Rumah Tuo settlement are of Malay ethnicity
called the Batin Tribe (Wiyana, 2016). Traditional houses have a relationship with mathematics which can be seen from the
equipment and shape of the traditional house. By studying Rumah Tuo in mathematics, as well as studying culture in order
to foster a sense of love for one's own culture (Zulkifli & Ika, 2020).

Previously, research on Rumah Tuo by Nuarini (2017) on Sumatran Architectural Exploration Edition: Tuo Jambi House
has been conducted. However, this research is general in nature because it only discusses the architecture, while in this
study, we delve deeper into the ethnomathematics of each part of the Rumah Tuo which shows the mathematical activities
in it in terms of geometry. It needs to be investigated in terms of geometry because geometry is the oldest study in the field
of mathematics. Geometry is a branch of mathematics that studies form, space, composition and its properties, sizes, and
the relationship between one another (Rahmah et al., 2020). He occupies a special position in the elementary and secondary
school mathematics curriculum, because of the many concepts contained in it (Putri, 2017). In addition, geometry is also
often considered difficult, whether it is studying the size of angles, flat shapes, or building spaces. So it is necessary to show
that geometry is also widely applied in everyday life, including in the field of regional culture. Inside the Rumah Tuo there
is geometry, both plane geometry and space geometry.

The ethnomathematical study in this study is in the form of an analysis of the mathematical activities contained in
"Rumah Tuo". Fundamental activities related to ethnomathematics according to Bishop (Theresia et al.,, 2019) are a)
counting, the concept of numbering is related to the question "how much" where calculating tools such as fingers and stones
can be used; b) measuring, relating to sorting, measuring the quality of value; ¢) determining location (locating), relating to
place measurement, route description, determining environmental location, travel and distance, straight and curved lines,
circles, and spirals; d) designing, this activity is related to a predetermined design; e) playing, related to mathematical
aspects such as flat shapes and other forms; f) explaining, relating to similarities, classifications, conventions, and
explanations of forms (Rudhito, 2021). Of the six activities, they are divided into three main activities, namely counting,
measuring, and designing activities in the field of geometry. The purpose of this study was to describe the activities of
counting, measuring, and designing contained in the Rumah Tuo of the Rantau Panjang Batin.

2. RESEARCH METHOD

This type of research is a qualitative-research with an ethnographic approach. The selection of qualitative research is
because the research results will describe the description of the process and the results of observations in the form of words
and pictures while ethnography was chosen because basically ethnomathematical research is an ethnographic-research that
aims to observe and describe a culture in society in the context of mathematics. The research was carried out at the Rumah
Tuo of the Batin Rantau Panjang, precisely in Hamlet Baruh Village, Tabir sub-district, Merangin district, Jambi province.
The research was conducted on the elders of Kampung Baruh Hamlet to achieve the goal of exploring geometric activities
at the Rumah Tuo. The research subjects were people who knew correctly about the Rumah Tuo of the Rantau Panjang
Inner Tribe, namely Mr. Iskandar. He is the heir of the Rumah Tuo who knows the ins and outs of the Rumah Tuo. Data
was collected through observation, interviews, and documentation. The stages in this research consist of the planning stage,
the implementation stage, and the completion stage. a) the planning stage begins with the study of literature, analysis of
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geometric materials, preparation of research instruments, namely interviews and observations. b) the implementation stage
is carried out by collecting data using research instruments that have been made. and c) the completion stage is carried out
by analyzing the data that has been obtained in research or data collection.

3. RESULTS AND DISCUSSION

The Rumah Tuo of the Inner Rantau Panjang Tribe is one of the traditional houses located in Baruh Village, Tabir sub-
district, Merangin Regency, Jambi province. The people who inhabit the Rumah Tuo settlement are of Malay ethnicity,
known as the Batin Tribe. The Inner Tribe is a tribe that comes from two cultural fusions, namely Minangkabau and Jambi
Malay. Rumah Tuo was built facing north because in ancient times the enemy always came from the north. This house is
made of ironwood. The installation technique does not use nails but only uses a hook-and-joint technique called pegs, and
this technique is one of the characteristics of traditional houses that developed in Southeast Asia in general (Wiyana, 2016).

The results of observations and interviews showed that there were mathematical activities at Rumah Tuo in the form of
counting activities, measuring activities, and also designing. Counting activities are found in objects in Rumah Tuo, where
these objects are useful for the community in calculating the amount of rice obtained when harvesting and the amount of
rice that must be issued when paying zakat. The measuring activity is found in determining the shape of the pillars used in
the construction of houses. The poles were built as many as 24 poles with the provision that each pole has an ideh or a side
of 16 ideh. Then the design activity is contained in the design of the house building. The house is built to resemble a river
transportation tool, namely a ship. The shape of the Rumah Tuo can be seen in Figure 1.

Figure 1. “Rumah Tuo” Ethnic group of “Batin Rantau Panjang”

Counting Activities

The activity of counting initially developed because of a need in a society to keep records of its assets. This activity is a form
of activity related to the needs of a community. Whatever the concept of numbering is related to counting activities such as
number operations, fractions, positive and negative, the probability of an event. This activity is related to the question “how
many” which can be used counting tools such as fingers, and stones.

Counting activities are found in the different functions contained in the Rumah Tuo, namely Gantang Biheh. Gantang
Biheh is a very meaningful tool for the local community, because the local community is generally a farmer so this tool is
often used whenever planting rice. The function of this tool is to determine how much rice is obtained at harvest, which in
turn will determine how much zakat must be issued. From this activity, it is clear that there is a counting activity that
occurs at Rumah Tuo, namely calculating the yield of rice harvest and the amount of rice issued for zakat with a bushel
biheh tool. The shape of the biheh bushel used can be seen in Figure 2.

The biheh bushel is shaped like a tube. To calculate the ratio between the amount of rice yields and the zakat issued
using this bushel of biheh, that is, with the provisions of 10 bushels of rice issuing 1 bushel of rice for rice zakat. This process
includes counting activities.
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Figure 2. Gantang Biheh

Besides the Gantang Biheh tool, there are also other counting activities at the Rumah Tuo. This relates to the way the
elders used to determine the sanctions against the applicable customary law. The ancestors used to call it a hundred
customary sanctions. This means that all things must be sanctioned as much as one hundred, such as one hundred bushels
of rice, one hundred kilos of meat, and one hundred kajang cloth. This customary law is the highest customary law for the
local community. In this process, counting activities occur to determine the amount of fines that must be paid by perpetrators
who violate customs.

Activity Measure

Initially this measuring activity was used to compare one object with another that was carried out by a community group
in determining volume, weight, time, and speed. In addition, measuring activities are also related to sorting, measuring
valuable qualities. The results of the observations show that there is a measuring activity in Rumah Tuo, namely on the
pillars of the house. To build the Rumah Tuo, of course, you need pillars so that the house can stand firmly and not easily
collapse. The pillars in the Rumah Tuo were built as many as 24 pillars with each pole having an ideh or side. The shape of
the pillars of the Rumah Tuo can be seen in Figure 3a; 3b.

Figure 3a. Pole Rumah Tuo
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Figure 3b. Pole Rumah Tuo (close-up)

Figure 3 shows the shape of the pillars of the house shaped like a prism. The number of idehs or sides of each pole is 16
idehs or sides. This idea is not made haphazardly, the idea on each pole is made based on the number of people who first
lived in this Rumah Tuo settlement. Because this measuring activity is also related to "how much" so it is included in the
measuring activity, namely determining the number of ideas on the tuo pole.

Designing Activities

Design activities are related to a predetermined building design. At first this activity is to see the shape of an object to see
a developing pattern. Design activities involve imagination about nature and the surrounding environment. The concepts
related to this activity are forms, aesthetics, similarity, congruence, properties of form, geometry, and geometry. To build
a house, of course, first do the design. This design activity is found in the Rumah Tuo section, namely the shape of the
house. According to an interview conducted with Mr. Iskandar that the shape of the house is designed to resemble the
shape of a ship or boat because in the past their ancestors when they were going to build a building or house always imitated
the means of transportation. The ancient means of transportation that were imitated were forms of transportation on the
river, namely ships, tempek, and boats.

Designing the shape of the house so that it can have a shape similar to a ship certainly uses mathematics. This is so
that the house can still stand firmly, and not collapse when inhabited, but its shape still resembles a ship. At least when
making calculations to resemble a ship, the elders used to use the concept of similarity and comparison of sizes from each
side of the ship. To complete the shape of the house that was built, a door was made. There are many doors in the Rumah
Tuo, but they are only mentioned in two terms, namely upright doors and gedang doors. Upright doors are reserved for
entering and exiting the house. The size of this upright door is designed not too high and small. The goal is that when you
enter, you have to bend down to show your face and then when you come out you will bend down and show your back. It is
considered as something good and right. The shape of the upright door can be seen in Figure 4.

Another door made in the Rumah Tuo design is the door gedang (big door). The shape of the gedang door can be seen in
Figure 5. This door is shaped like a rectangular flat shape, a rectangle is a rectangular flat shape whose four corners are
right angles and the opposite sides are the same length (Lumbantoruan, 2019). This door is devoted to see what atmosphere
is going on below. People who are above know and vice versa, what is done above or in the house then people who are below
will appear. This is because the nature and behavior of the previous people or ancestors was very strong in transparency
or negotiated bejeleh-jeeh. It's very rare for them to cover up something, so everything has to be clear. In speaking the
language, the ancients were directly discussed to the point without further ado. What is asked, that's what they answer.
That is the meaning of the shape of the upright door and the door of the gedang which is made, namely unding nak bejeleh-
jeleh.
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Figure 4. Tegak-Door

Figure 5. Gedang Door

Another design of the Rumah Tuo can also be seen from the support for the foundation of the house called the joint stone.
In the Rumah Tuo there are two types of joint stones, namely joint stones made of wooden blocks and joint stones made of
concrete. The joint stones in the Rumah Tuo are believed to be able to anticipate earthquake shocks. The shape of this joint
stone is like building a block room. The shape of the joint stones can be seen in Figure 6.

Entering the house, there will be the first room, the Gaho room. This room is used as the first room that guests encounter
when entering through the vertical door. The shape of the gaho room is designed to resemble a rectangle as shown in Figure

7.
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Figure 7. Gaho-Room

If the person entering the house is a guest, then from the Gaho room, they will be directed to go to the foyer. This room
is exclusively for guests. Then on the other side, a central room is designed for the family. Its size is wider than the foyer.
Between the foyer and the living room is limited by a bow, where the elders also put a pole between the two spaces, so this
design requires a calculation where the location of the pillars is so that the building remains strong. The shape of the foyer
and living room can be seen in Figure 8.

Furthermore, the Rumah Tuo design has a room that is higher than the living room which is the family room. This space
is the transverse hall. The transverse hall is made for ninik mamak, tuo clever people, pious scholars during traditional
events. The shape of the transverse hall room can be seen in Figure 9.
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Figure 9. Room of balai melintang

The room made at Rumah Tuo is designed in a rectangular shape to suit the shape of the overall structure of the house.
The structure of the Rumah Tuo in the form of a ship has the intention and philosophy that in the past, the ancestors always
followed the example in terms of building houses or buildings based on means of transportation. The ancient means of
transportation were only those on the river, such as ships, boats, tempek, and biguk. This gives the philosophy that at the
end of the boat there is a higher seat. The seat is the seat of the boat controller. The same means that in the part of the
house there is a higher room, namely the transverse hall where the elders are our guides or controllers.

Mathematical activities that can be inferred from cultural studies in the “Rumah Tuo” are geometric activities related
to measuring, designing and calculating. The results of this study are in line with previous studies, such as in learning
mathematics through an ethnomathematical approach students can combine pieces of information about parts of the Rejang
Lebong traditional house which have similar properties to 3-dimensional mathematical shapes such as pyramids, prisms,
rectangular prisms, and cubes (Herawaty et al., 2018). Through ethnomathematics, you can build an understanding of
multiplication and division operations, including verbal communication, writing, and drawing based on real media from
local culture, namely the dakon game (W Widada, Herawaty, Pusvita, et al., 2020). Also, students can connect elements
together to form a unified whole based on the observation of "kue lupis" (W Widada, Herawaty, Hudiria, et al., 2020).
Students can achieve the concepts and principles of fractions correctly if the abstraction process starts from something close
to the surrounding culture. This is a horizontal math activity. contextual problems trigger students to carry out various
abstraction processes that can improve the ability to understand mathematical concepts (Umam et al., 2021). The
ethnomathematical approach can overcome students' difficulties in learning mathematics (Herawaty et al., 2021); improve
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mathematical problem-solving skills (Lubis, Widada, Herawaty, Nugroho, & Anggoro, 2021); increasing mathematical
thinking activities (Widada, Nugroho, Sari, & Pambudi, 2019) (Widada, Efendi, Herawaty, et al., 2020) (Herawaty, Widada,
et al., 2020). Thus, the three student geometry activities based on the “Rumah Tuo” culture provide convenience in achieving
the concepts and principles of geometry. It is the activity of measuring, designing and calculating.

4. CONCLUSION

The results of the study concluded about the geometric activity in "Rumah Tuo". These activities are calculating, measuring,
and designing the Rumah Tuo of the Rantau Panjang Batin as a mathematization process through an ethnomathematical
approach. Counting activities are found in traditional objects, namely Gantang Biheh to calculate rice yields and the amount
of zakat issued and fines from traditional sanctions of one hundred. That means that all things must be sanctioned as much
as one hundred, such as one hundred bushels of rice, one hundred kilos of meat, and one hundred kajang cloth. The
measuring activity is found in the house pole which was built based on the number of people who lived at the beginning in
the Rumah Tuo, and the designing activity is in the form of the house that was built designed in the form of an ancient
means of transportation, namely a ship.
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