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Abstract

This study aims to explore mathematical concepts and cultural values in the Abui community, in the
village of Takpala, Alor Regency, Indonesia. The research method used is qualitative research with
an ethnographic approach. The research subjects are three informants and the research objects are
the Fala foka house, Lopo, Moko, and the Lego-lego dance. The instruments used in this research
are observation, interviews, and documentation. The research findings obtained include: 1)
mathematical concepts found in Fala foka, Lopo, Moko, and Lego-lego dance in the traditional
village of Takpala are plane figures such as squares, circles, rectangles, rhombuses, and triangles,
as well as spatial figures such as square pyramids, cylinders and pointed cones, and concepts of lines
and sets; 2) cultural values found in the roof of Fala foka include supplication, the attic symbolizes
unity, the pillars symbolize the four cardinal directions, Lopo symbolizes purity, Moko symbolizes
the identity of the Alor community, and the Lego-lego dance symbolizes unity. It is recommended
for teachers to apply the results of this research in the learning process, and for further researchers
to use the results of this research in designing mathematics learning based on ethnomathematics.

Keywords: Abui Society; Cultural values; Ethnomathematics; Mathematical concepts.

1. INTRODUCTION

Mathematics is a fundamental science that is crucial in human life. In daily life, without realizing it, all
societies apply mathematical knowledge, whether it be construction workers, market traders, traditional
activities, or even children who have not yet attended school. Mathematics is not only seen as a subject
but also as an activity deeply embedded in culture. Mathematics is a form of culture and has indeed been
integrated into all aspects of community life (Hardiarti, 2017).

Mathematics and culture are inseparable in daily life. Mathematics is one of the sciences used by
humans in daily life, while culture is a habit that contains elements of important values and is passed
down from generation to generation. The habits performed are inseparable from the application of
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mathematical concepts, thus providing unique and diverse results. From the explanations above, it can
be said that culture is a habit performed by society, commonly referred to as civilization. Therefore, one
alternative to linking mathematics with culture is called ethnomathematics.

Ethnomathematics can be described as mathematics in the surrounding environment or mathematics
in society. Sarwoedi et al (2018) describe ethnomathematics as a way used to study mathematics by
involving activities or local cultural activities, thus facilitating someone to understand mathematics. On
another level, ethnomathematics can be described as a specific way chosen by certain cultural groups in
activities such as grouping, ordering, counting, playing, creating patterns, and explaining in their own
way. If related to the world of education, ethnomathematics is a study that examines the history and
concepts of mathematics, which has implications for teaching (D'Ambrosio, 2007).

The Abui tribe has traditions passed down by their ancestors such as various customs, traditions that
have grown and developed in the community's life from ancient times to the present. The uniqueness of
the Abui tribe lies in the form of traditional houses which have characteristics and are used as residences,
storage places, and as venues for traditional ceremonies. Another unique feature is found in the Moko,
besides being used as a dowry, Moko is also believed to be the belly of the Alor earth, because the local
people believe that Moko originates from the ground. Other unigueness can be found in the Lego-lego
dance which is performed by embracing each other and stomping their feet simultaneously.

Previous research conducted by Padafing (2019) concluded that the mathematical concepts
contained in Moko and woven fabric are cylinders, circles, rhombuses, rectangles, congruence, parallel
lines. Ly's research (2022) concluded that the lego-lego dance is performed with several movements
including foot and hand movements, circular and embracing movements, as well as spinning
movements. The educational meaning and moral message of this dance is to symbolize equality,
togetherness, and teach society about living harmoniously, peacefully, as well as unity and solidarity
without considering any existing differences.

The difference between previous research and this research can be viewed from the research object.
Based on the description above, this research aims to explore mathematical concepts and cultural values
found in the Fala foka, Lopo, Moko, and Lego-lego dance houses.

2. METHODS

The type of research used in this study is qualitative research with an ethnographic approach. This
research was conducted in West Lembur Village, North Central Alor District, Alor Regency in July -
August 2023. The instruments used in this research are interviews, observations, and documentation.
The participants in this study were 3 people, including the Village Head as the leader in west Lembur
Village, the Chairman of the Cultural Center as one of the individuals selected and trusted by the Takpala
community to manage the Takpala cultural center, and residents as representatives of the Takpala
community.

This research utilized three stages in the field process: observation stage, where the researcher
directly observed the forms of traditional houses, Moko, and the Lego-lego dance. Then, the researcher
conducted interviews consisting of question, and answer sessions with informants. Documentation was
carried out to strengthen the data obtained, both from literature studies and data obtained during the
research.

The data analysis technique according to Spradley (1997) consists of four stages: domain analysis,
taxonomic analysis, componential analysis, and cultural themes. The domain analysis stage is conducted
to obtain an overall picture of the situation of the researched object, the obtained picture is not yet in-
depth. The taxonomic analysis stage is carried out to determine the research focus, and the researcher
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will deepen the data collection process. The data collection process can be continuous through
observation, interviews, and documentation until the researcher obtains more data. Meanwhile, in the
componential analysis stage, the researcher breaks down the established domain into the research focus,
and the researcher begins to search for similar elements through focused interviews, observations, and
documentation. Cultural themes are analyzed to find common threads so that the researcher can link the
mathematical concepts and cultural values found in the research object.

3. RESULTS AND DISCUSSION

Some artifacts that are the objects in this research are the Fala foka house, Lopo, Moko, and the Lego-
lego dance. In the traditional Fala Foka and Lopo house, several parts can be examined, including the
roof, pillars, attic, and walls. The mathematical concepts and cultural values found in the research can
be explained in the following sections.

The mathematical concepts

1. Traditional Fala Foka and Lopo house

Traditional houses of Fala Foka and Lopo have the same building structure, so their discussions merge
into one unity, as described below. The mathematical concepts at the traditional Fala Foka and Lopo
house can be describe the following.

a. Roof.
The documentation results of the roofs of the Fala Foka and Lopo houses are as shown in the figure
1.

Figure 1. Roof frame of Fala Foka and Lopo
Next, an interview was conducted between the researcher (R) and the subject (S) as follows:

R : If we observe, what the roofs of the Fala foka and Lopo houses have the same shape?

S . Yes, if observed from all sides, the roofs of both buildings have the same shape, which is a
triangle.

R : Then, what kind of wood is vertically tied to the roof? What is its function?

S : The type of wood used is bamboo, and it is used to arrange the thatched roof.

Based on the interview results, the roofs of Fala foka and Lopo have the mathematical concept
of a triangle because they have three sides. This is supported by Nurfadilah's statement (2022) that
a triangle is a flat shape bounded by three sides, three corner points, and has a base. It is also
consistent with Kehi, Son & Simarmata (2022) definition that a triangle is a flat shape with sides
whose three ends meet and form three angles totaling 180 degrees, and has three corner points. The
roofs also feature square pyramids because there are four triangular sides combined. This
corresponds to the definition of a square pyramid as a spatial structure formed by a quadrilateral
area and four congruent triangular areas. The roofs also have a vertical arrangement of wood
resembling straight lines. This aligns with opinion Tas'au, Son & Maifa (2023) that a line is a
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geometric shape drawn by a moving point, and the dimension possessed by a line is only one, which
is length. Types of lines include straight lines and curved lines.

b. Pillars
The documentation results of the Pillars of the Fala Foka and Lopo houses are as shown in the
figure 2.

Figure 2. The Pillars of Fala Foka and Lopo
Next, an interview was conducted between the researcher and the subject as follows:
R : What type of wood is used for the posts of Fala Foka and Lopo buildings?
S : Thewood used is redwood, with a large diameter or size, thus used as posts to support the
fala foka and Lopo buildings.
R : How deep is required to plant the posts?

S : The required depth is between 75 cmto 1 m.

Based on the interview results, there is a mathematical concept in the posts of Fala foka and
Lopo houses in the form of a solid figure, namely a cylinder, because it has two identical or parallel
circles and a rectangular prism as its surface, thus forming a three-dimensional space. This aligns
with Djara's opinion (2021) that a cylinder is a solid figure in the shape of a regular right prism with
its base in the form of a circle. It also aligns with Kehi, Son & Simarmata’s (2022) statement that a
cylinder is a solid figure bounded by two parallel circles (same shape and size) and a surface.

c. Attic
The documentation results of the attic of the Fala Foka and Lopo houses are as shown in the figure
3.

Figure 3. The Attic of Fala Foka and Lopo

Next, an interview was conducted between the researcher and the subject as follows:
R : Does this attic have the same length and width measurements?
S : Yes, this attic follows the building's shape with the same length and width measurements

Based on the interview results, the mathematical concept found in the attic is a square because
the attic's dimensions follow the building's shape, namely having the same length and width
measurements. Because of the equal length and width, its four angles are also equal, thus it is called
a square. This is in line with opinion of Yuningsih, Nursuprianah & Manfaat (2021) that a square
is a flat shape with sides that are parallel and equal in length, and it has four right angles. Similarly,
Kehi, Son & Simarmata (2022) states that a square is a flat plane with four sides of equal length
and four angles of equal size.
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d. Walls
The documentation results of the walls of the Fala Foka and Lopo houses are as shown in the figure
4,
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Figure 4. The Walls of Fala Foka and Lopo
The mathematical concept in the wall is examined based on the motif on the wall. The following is
an interview was conducted between the researcher and the subject as follows:

R : How is this bamboo weaving embroidered to form such a shape?

S : The bamboo pieces are split in such a way that they are of equal size. Then they are woven
to form a motif like this.

R : Does this motif occur because of the equal size of the bamboo pieces?

S 1 Yes, that’s right.

Based on the interview results, it was found that the motif on the wall is in the form of a
rhombus. It is called a rhombus because it has four sides of equal length. This is in line with opinion
of Padafing (2019) that a rhombus is a two-dimensional flat shape formed by four sides of equal
length and has two pairs of non-right angles, each of which is equal to the angle opposite it. A
rhombus is a flat shape with four sides of equal length, opposite angles of equal size, and intersecting
diagonals.

2. Moko
Another folklore that is the object of study in this research is Moko. The documentation results of
the Moko as shown in the figure 5.

Figure 5. Moko
Next, an interview was conducted between the researcher and the subject as follows:
R : If observed, does the Moko resemble two upside-down bowls stacked together?
S : Yes, that's correct, child, and the Moko is known as the Malaitana Moko, which resembles
an upside-down bowl.

Based on the interview results, the shape of the Moko contains a mathematical concept, namely a
truncated cone or an upright cone because the top and bottom parts of the Moko resemble upside-down
bowls stacked together. This is in line with Setiawan's opinion (2019) that a truncated cone is an upright
cone with its upper tip cut off, which when observed will resemble an inverted bucket. Additionally, on
the surface of the Moko, there are circular shapes, and in the middle part of the Moko, there is a
cylindrical shape, while on the body of the Moko, there are diamond-shaped motifs.
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3. Lego-lego Dance

The last folklore that is the object of study in this research is the Lego-lego dance. The documentation

results of the Lego-lego dance as shown in the figure 6.

Figure 6. The Lego-lego dance
Next, an interview was conducted between the researcher (R) and the subject (S) as follows:
Why is the Lego-lego dance formation always circular?
Because the main focal point of this dance is the Mesbah, so the dance formation takes a
circular shape surrounding the Mesbah.
Based on the interview results, the Lego-lego dance contains a mathematical concept in the form

of a circle. The Lego-lego dance is a dance performed by holding hands while encircling the Mesbah to
form a circle. This aligns with Minah's (2021) definition that a circle is a collection of points on a curved
line that are equidistant from the center of the circle. It is also consistent with Tas'au Son & Maifa
(2023) assertion that a circle is a set of points equidistant from a specific point, namely the center point,
on a flat plane. In the Lego-lego dance, there is also a concept of a set, as there is a collection of objects
that can be defined (humans, sacred objects). This is in line with Outang's (2023) opinion that a set is a
collection of specific objects that have a defined criteria and are considered as a unit.

The cultural values

1. Traditional Fala Foka house
The cultural values at the Fala Foka, can be describe the following.

a.

Roof

The documentation results of the roofs of the Fala Foka houses are as shown in the figure 1. For

get the cultural values at the Fala Foka, an interview was conducted between the researcher (R)

and the subject (S) as follows:

R : What the meaning found in the roofs of Fala foka?

S : The meaning found in the roofs of Fala foka lies in the presence of crowns. This symbolizes
a request or supplication.

Based on the research findings, it was found that the meanings or cultural values contained in
the roofs of Fala foka houses, which resemble open hands, signify that the Abui tribe constantly
seeks protection and prosperity from the gods and also symbolize the sacredness of the building.
The roof also serves to protect whatever is inside from the heat of the sun and the rainy season.
This is consistent with the opinion of Muhammad, et al. (2023) that the roof is the head of a building
and serves as protection for its inhabitants.

Pillars

The documentation results of the Pillars of the Fala Foka houses are as shown in the figure 2. For
get the cultural values at the Pillars of the Fala Foka, an interview was conducted between the
researcher (R) and the subject (S) as follows:
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R : Does the 4 pillars on Fala foka have a specific meaning?
S : The 4 pillars on Fala foka are used as foundation and represent the four directions.

Based on the interview results, the meaning or cultural values contained in the main pillars of
Fala foka depict the four cardinal directions (east, west, north, south). Additionally, the function of
these 4 pillars is as supports. This is consistent with the statement by Muhammad, et al. (2023) that
pillars serve as the foundation and main support of a building.

c. Attic

The documentation results of the Attic of the Fala Foka houses are as shown in the figure 3. For

get the cultural values at the Attic of the Fala Foka, an interview was conducted between the

researcher (R) and the subject (S) as follows:
R : Why do Fala foka have 4 levels?

S : Falafoka has 4 levels and symbolizes the three lives in the belief of the Abui tribe.

R : What are the names of the four levels of Fala foka? And what are their functions?

S On the first level, it is called Laktaha, which serves as a place for receiving guests. On the
second level, it's called Fala honi, used as a kitchen and resting place. The third level is
called Akui foka, which serves as a storage place for food reserves, and the fourth level is
called Akui kiding, used as a storage place for sacred objects.

R : What is meant by the three lives in the belief of the Abui tribe?

S : The three lives referred to are the life of pets, human life, and the highest for Gods or
Spirits.

Based on the interview results, cultural values are found in the attic, which symbolizes the
three lives in the belief of the Abui tribe, where the lowest space is used for pets, the second level
is used for family activities, and the top level is used for offerings to spirits or ancestors. The third
level of the attic is the highest level, so it is used as a place to store sacred objects, recognized as a
space and form to seek assistance. This is in line with the opinion of Lede & Dapa (2021) that the
attic serves as a storage space for sacred objects that provide assistance.

Lopo holds its own cultural values because of its unique shape, and not everyone is allowed to enter
it, only certain individuals. Therefore, Lopo is always closed and only opened at specific moments. Due
to its uniqueness, there is a desire to understand the cultural values contained within it, obtained through
interviews between researchers and subjects as follows.

R : Whatis the meaning contained in the Lopo building?

S : The Lopo building symbolizes sacredness, so on the roof of the Lopo, there is a crown,
surrounded by bamboo walls, and it has a door that is opened at certain times, thus Lopo
is considered a sacred building.

Based on the interview results, Lopo symbolizes purity or sacredness, so the Lopo building is tightly
closed, surrounded by walls, has a door, and the roof section has a crown. The walls of the Lopo building
are made of woven bamboo, supported by six pillars, and have two colors, white representing daytime
and black representing nighttime. This is in line with the belief of the Abui community that says a house
is a small world. This is in line with Vindianingsih's opinion (2018) that the kolwat and kanurwat
buildings are the most sacred traditional houses in the Abui tribe's tradition because they play a crucial
role in ceremonial rituals and serve as storage for heirloom objects such as Moko, pots, spears, and other
ceremonial equipment passed down through generations.

Another folklore that is the object of study in this research is Moko. The documentation results of
the Moko as shown in the figure 5. For get the cultural values at the Moko, an interview was conducted
between the researcher and the subject as follows:

R : Whatis the meaning of Moko?
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S : Moko is interpreted as the identity of the Alor community.
R : Whyis Moko interpreted as identity?
S . Because besides being a dowry, Moko can indicate someone's social status.

Based on the interview results, Moko symbolizes the identity of the people of Alor. Because Moko
is not only a dowry for the people of Alor, but Moko can also determine someone's social status and
serve as a means of exchange. Until now, Moko as a dowry is only found on the island of Alor. For the
people of Alor, Moko is considered a divine gift that can emerge from the sea or from the ground because
until now, no Moko-making place has been found on the island of Alor. This makes Moko very
important, so it is used as a dowry by the people of Alor. Another reason Moko is used as a dowry is
because Moko is considered a worthy price to replace a daughter who will leave her parents and extended
family to join her husband. This is in line with the opinion of Juliawati (2016) that dowry or belis is not
a purchase price but rather an exchange, so it can be said that the dowry is the entire customary transfer
procedure from the groom's side to the bride's side according to their respective social layers or positions.

The last folklore that is the object of study in this research is the Lego-lego dance. The
documentation results of the Lego-lego dance as shown in the figure 6. For get the cultural values at the
Moko, an interview was conducted between the researcher and the subject as follows:

R : What is the meaning of the Lego-lego dance?
S : TheLego-lego dance symbolizes unity because in the circle of the Lego-lego dance, we hold
hands regardless of status.

Based on the interview results, the Lego-lego dance is a dance that symbolizes unity, because in
the formation of the Lego-lego dance, all people hold hands or embrace each other without regard to
ethnicity, religion, or race, while circling the Mesbah. This is in line with Gini et al. (2022) that the
Lego-lego dance is a dance of unity or brotherhood, and this dance is performed collectively. The
Mesbah itself symbolizes holiness or sanctity, because of its round shape and formation from a
arrangement of stones, forming a Mesbah. This is in line with the opinion of Satyananda et al. (2017)
that the Mesbah is a formation of andesite stones or slab stones arranged in an oval or ring shape, and
in the middle, several upright stones are erected, which are then called Menhi.

4. CONCLUSION

Based on the research findings and discussions, it can be concluded that the traditional village of Takpala
has various uniqueness, one of which is the uniqueness in architecture such as Fala Foka, Lopo,
traditions such as Moko, and the Lego-lego dance. These findings consist of mathematical concepts and
cultural values found in Fala Foka, Lopo, traditions such as Moko, and the Lego-lego dance. The
mathematical concepts found include plane figures such as squares, circles, rectangles, rhombuses,
triangles, and spatial figures such as square pyramids, cylinders, pointed cones, as well as lines and sets.
Meanwhile, the cultural values found include, among others, the roof of Fala Foka symbolizing
supplication to the gods, Attic symbolizing the three realms of existence: animals, humans, and gods or
ancestral spirits, Lopo symbolizing purity, Moko symbolizing the identity of the Alor people, and the
Lego-lego dance symbolizing unity.

It is recommended for further researchers to conduct similar research on ethnomathematics and
explore more about the relationship between culture and mathematics in the Abui tribe. It is also
recommended for mathematics teachers to use the results of this research as a source for teaching
mathematics in schools.
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