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Abstract. This study explores the ethnomathematics of a traditional
dance of South Sulawesi. The dance was known as Four Ethnics
Dance.lt is one of the famous traditional dances from South
Sulawesi that consisting of Four Ethnics which is Makassar, Bugis,
Mandar, and Toraja Etnics. It is usually performed to welcome the
guests in a formal and informal event. The research method was a
case study in which we deeply analyzed the dance movement of the
Four Ethnics Dance. The data were gathered by observing the
performed dance and interviewing some dance experts. The data
were analyzed qualitatively using descriptive methods. The analysis
found that the concept of numerating, rhombus shape, circle,
rotation, and gestures of the dancers in Four Ethnics Dance form
three types of angles, i.e., acute angle 0 < x < 90, right angle x =
90, and obtuse angle 90 < x < 180. The angles can be seen in a
number of patterns of dance movements. Straight lines and the
concept of multiplication are also demonstrated within the
movement of the dancers.
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1 Introduction

Education and culture are closely related to each other. This statement aligns with Dewey’s
idea that effective education comes primarily through social interactions and that the school
setting should be considered a social institution (Flinders & Thornton, 2013). Considering
the strong connection between culture and learning, educators should use culturally
responsive pedagogy, including high expectations for all students, varied approaches to
learning, and fostering community and family engagement (Ford, Stuart, Vakil, 2014).
Culture and mathematics, as two conceptualities of knowledge, have various similarities and
dependencies. Culture is created when groups of people follow the same trend of assigning
meaning and beliefs (Gilsdorf, 2012). Mathematics is knowledge from a culture that grows
and develops to connect human needs (Knijnik, 1993). One of the similarities between the
two conceptualities is their universal value.

Learning is influenced by many factors, which can be cognitive or affective. Hart (1989)
defined attitude towards mathematics as a complex of individual negative or positive
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emotions, beliefs towards mathematics, and behavior associated with mathematics. Different
perceptions of mathematics in society and schools are the basis for researchers’ interest in
utilizing the relationship between culture and mathematics, which is unknowingly close to
people’s lives, by making culture an approach to make students interested in learning
mathematics.

Ethnomathematics is a link between culture and mathematics. Ethnomathematical
approaches to mathematics education and research seek to understand the roles of
mathematics in different ethnic groups and nations (Djam’an, 2023). Ethnomathematics can
be defined as a form of cultural integration into mathematics learning. Sharma and Orey
(2017) added that ethnomathematics as an approach to mathematics learning aims to create
meaningful learning.

1.1 Research Questions

What mathematical concepts are contained in the Four Ethnics Dance of South Sulawesi?
This question would be the focus of the research that is discussed in this article.

2 Literature Review

2.1 Ethnomathematics

The concept of ethnomathematics is deeply rooted in the ideas and philosophies of Paulo
Freire (D’ Ambrosio, 2020). Etymologically, ethnomathematics is composed of "ethno,"
which refers to "cultural context," "mathema," which means "to explain, know, or
understand," and "fics," which is related to "techno," which is also rooted in art and technique
(Achor, Imoko, &; Uloko, 2009; Balamurugan, 2015; D’ Ambrosio, 1985). In other words,
"ethno" refers to group members in a cultural environment identified by cultural traditions,
symbols, myths, and the specific means they use to reason and infer. "Mathema" means to
explain and understand the world to transcend, manage, and overcome reality so that
members of a cultural group can survive and thrive. Meanwhile, "fics" refers to techniques
such as counting, sorting, classifying, measuring, weighing, solving, classifying, inferring,
and modeling (Balamurugan, 2015).

Appelbaum (2023) states that ethnomathematics, and, in general, sociocultural approaches to
mathematics education contribute to the integration of the history of mathematics and
mathematics education. In line with the statement, cultural development describes
mathematics as part of culture and how individual cultures depend on each of their parts
holistically together (Spengler, 1956). Ethnomathematics helps contribute to the
understanding of culture and mathematics. Pratiwi and Pujiastuti (2020) state that the
existence of ethnomathematics is intended as a form of recognition of different ways of
carrying out mathematics activities in community activities, such as grouping, calculating,
measuring, designing tools or buildings, games, and many others, by considering the
knowledge of mathematics developed in various sectors of society. This study focuses on
opportunities for students to learn mathematics in ways they see as relevant to their identities
and communities through ethnomathematics exploration of the Four EthnicsEthnic Dances
of South Sulawesi. The dance is usually presented to welcome guest or inaugurate an event,
as a sign of gratitude and honor for the guest or a leader.
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2.2 Four Ethnics Dance

According to Sutton (1995), South Sulawesi has four main ethnic groups, namely: the Bugis
(the majority, famous for shipbuilding and seafaring, often ranging far from home and
settling overseas), the Makassarese (lowland traders, also famous for seafaring, though
somewhat less likely to settle far from home), the Mandarese (traders and fishermen), and
Torajans (highland rice cultivators). In South Sulawesi itself, several traditional dances are
known to the wider community, including Pakarena dance from Gowa, which represents
Makassar ethnicity; Pajoge dance from Bone; and Pajaga dance from Luwu, which represents
Bugis ethnicity; Pattuddu dance, which represents Mandar ethnicity and Paggellu dance
which represents Toraja ethnicity. These traditional dances are combined into a new dance,
which is patterned with those traditions that represent the South Sulawesi region. The basic
movements in this dance are taken from the basic movements in each dance that represent
each of the Four Ethnicities, so this dance is often referred to or known as the Four Ethnics
Dance of South Sulawesi. The elements of the Four Ethnics Dance, including folk songs,
musical accompaniment, and traditional musical instruments, are characteristic of ethnic
dances in South Sulawesi. In addition, makeup and clothing that represent each ethnicity,
contribute to this dance, likewise with various basic movements in each ethnicity.

3 Method

3.1 Design and Research Setting

In order to answer the research question, this study used ethnographic research design.
Ethnography itself is an approach in qualitative research developed from an anthropological
methodology that analyzes the social activities and behavior of individuals of certain
communities or community groups. The ethnographic approach in this study was used to
explore and describe mathematical concepts contained in the Four Ethnics Dance of South
Sulawesi.

3.2 Participant

This research is located at Siradjuddin Bantang Art Studio in Sungguminasa, Gowa district.
The data sources selected in this study were obtained from South Sulawesi cultural figures
and dance artists who understand the Four Ethnics Dance of South Sulawesi, which was then
studied using ethnomathematics.

3.3 Data Collection

The data in this study was collected through observational and interviews with cultural
figures and dance artists of South Sulawesi who know about the Four Ethnics Dance of South
Sulawesi.The data collection technique is used to examine instruments that directly collect
data with the help of supporting instruments in the form of observation sheets and interview
guidelines.

1. Observation Sheet

The observation sheet is a non-test instrument in the form of a research activity framework
developed as a value scale or a record of research findings. It is compiled as a list of
observation checklists.

2. Interview Guidelines
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The form of interview instruments is assembled as an interview guide.

3.4 Data Analysis

The observation was done by observing each movement of the dancers' gestures of Four
Ethnics Dance. To enhance the validity and reliability, we used the complete video of Four
Ethnics Dance at https://www.youtube.com/watch?v=WWNtdD-JIFo and took the step by
step photos of each movement. We selected movements with a clear image of the geometric
objects' construction. Then, we analyze it qualitatively using the descriptive method. To
ensure the researchers' interpretation, we applied data triangulation by confirming the
observation result from photos and video with the clarification from the experts of Four
Ethnics Dance.

4 Results

4.1 Results of Quantitative Analysis
Counting

Numeracy in the Four Ethnics Dance are shown when the initial movement enters the stage.
The right foot goes forward and then alternates with the left foot. This movement is done by
walking rhythmically while circling the stage where the performance is performed. While
walking, there is an element of counting natural numbers, it is spent 3 x 8 counts.
Mathematical Concepts

_ Natural Numbers

Figure 1. Analysis of counting in the initial movement of the dance

Bishop (1998) mentions six universal activities of mathematics as counting, locating,
measuring, designing, playing, and explaining. Counting in this dance movement is a
consideration of how many movements the dancers have. Through this dance, students can
practice/see movement and counting in different ways that allows them to visually and
physically experience space. Moreover, students can express movement on a number line.

Rhombus shape

The shape of the rhombus is indicated at the moment when the dancer takes the initial
position. In this section, dancers will dance accompanied by the Anging Mammiri song, a
typical Makassar song. The position between dancers 1, 2, 3, and 4 will form a diagonal
rhombus and face forward. In this position, the dancer will dance while holding a fan that
opens sideways in the right hand, the left hand holding the skirt/sarong, and twisting
movements 360°.


https://www.youtube.com/watch?v=WWNtdD-JIFo
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Figure 2. Analysis of rhombus shape in the position of dancers

In the ethnic part of Makassar, the folk song that usually accompanies the dance is Anging
Mammiri or Paccobana Lino. The clothes and accessories used by dancers representing
Makassar ethnicity, including baju bodo clothes or la'bu clothes, lipa' sa'be (silk sarongs),
flower headbands, bangkara' (earrings), geno (necklaces), lola’ (bracelets), simatayya/sima’,
and sulepe (belts). Variety of movements in the Makassar ethnicity is patterned on the
Pakarena dance movement, which has the characteristics of female dancers holding fans with
gentle movements but seems magical, while the rhythm played by fast-tempo
accompaniment music contrasts with the dancer's movements that are very soft and vibrant.
The circular movement, like clockwork in Pakarena dance, symbolizes the cycle of human
life. In the class, students learn how to identify shapes and their symmetry while learning the
social meaning of the dance.

Half Circle &; A Circle

The circle is shown when the dancer changes position to move to the Bugis variety
accompanied by the song Bulu Alau'na Tempe. When moving to change position, the dancer
will rotate in place while rotating the fan by a semicircle or 180 ° . In this variety, the
dancer's movements are dominated by twisting movements 360°.

Dance Movement Mathematical Concepts

Figure 3. Analysis of the cirle during the Bugis ethnic dance

In the Bugis ethnicity, the folk song that usually accompanies the dance is Bulu Alau'na
Tempe or Indo' Logo. The clothes and accessories used by dancers representing the Bugis
ethnicity include bodo clothes, lipa' sa'be (silk sarong), geno (necklace), bangkara'
(earrings), and simpolong flowers (hair flowers). The variety of movements in the Bugis
ethnicity is patterned on Pajoge dance movements with a characteristic finger movement
called mangingking, where the thumb and middle fingers meet. In addition, the movement
pattern is also faster but still gentle, firm, and more coquettish, as a depiction of the flexibility
of Bugis women, who are known to be friendly in their daily lives.
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Rotation

Rotation is shown when dancers take turns occupying the position of another dancer while
holding a fan that is swung from behind the back to the front of the chest and meets in the
middle of the circle. The right foot is in front of the left and rotates while tiptoeing.

Dance Movement Mathematical Concepts
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This dance provides the opportunity for the students to learn how to describe movement as a
series of rotations.

Three types of angles (The obtuse angle, acute angle, and right angle)

The obtuse angle is indicated when the dancer is in an oblique position. The dancer bends
down on both tiptoe legs, swings the fan to the right side, and lifts the fan over his forehead
so that an obtuse angle of more than is formed and 90°continued by standing while turning
the body.

Dance Movement Mathematical Concepts

Obtuse Angle

Figure 5. Anélysis of obtuse angles

Acute angle in this dance is shown in the movement of the Mandar variety accompanied by
the song Tenggang-tengganglopi, which is a typical Mandar song. The dancer turns their

back to the stage, then rotates % ina circle, then pauses by turning the fan until she has their

back to the right hand, and the left hand is in front of the forehead, which then forms an angle
less than or a pointed angle 90°.
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In Mandar ethnicity, the folk song that usually accompanies the dance is Tenggang Tenggang
Lopi. The clothes and accessories used by dancers representing the Mandar ethnicity,
including Rawang Boko (traditional Mandar costume), lipa' sa'be (silk sarong), jasmine
of movements in the Mandar ethnicity is patterned on Pattuddu dance movements, with
characteristic finger movements where the thumb and index finger meet. The variety of
movements in this ethnicity is taken from the social life of the Mandar community, such as
weaving and sailing using fande boats.

Straight Line
The straight line in this dance is shown when the dancer turns back to switch to a variety of
Toraja dances accompanied by the song Sangmaneku to Manglaa. The dancer then takes their
respective positions with the movement of both hands bent forward of the chest with the
fingertips inward. The position of the hand forms a right angle or angle of 90°.
_Dance Movement Mathematical Concepts
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Figure 7. Analysis of straight line in Trojan Dance movement

In Torajan ethnicity, folk songs, such as Tomeppare, Sarira Parerung, or To Mangla, usually
accompany the dance. The clothes and accessories used by dancers representing Toraja
ethnicity, including pokko clothes, typical Toraja earrings, mastura (necklace), komba' Boko
(bracelet), sokkong bayu (clothes ornament), ambero (belt), and cow headdress. The variety
of movements in the Toraja ethnicity is patterned on Pagellu dance movements with
characteristics of broken movements, looks stiff, and is done firmly on the wrist called ra'pa.
In addition, in the variety of Toraja ethnicity, which is the last variety in the Four Ethnics
Dance of South Sulawesi, the dancer's body gestures seem to change drastically. The dancer's
body position looks more forward-inclined.

Multiplication

This dance is performed with 4-8 kinds of movements with a count of § times each movement
in one song. To get the total number of movements performed by the dancers, the types of
movements are multiplied by the count of each movement. Four multiplied by eight then
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obtained the result of 32 counts, or eight multiplied by 8 obtained the result of 64 counts for
one song.

Dance Movement Mathematical Concepts
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The Anging Mamiri song accompanying the Padengan dance contains pappaseng
(messages). Bulu' Alauna Tempe is a regional song from the Bugis tribe. This song
accompanies the Pajoge' dance from Bugis, which tells the story of the beauty of Lake Tempe
in Wajo, South Sulawesi. But it also contains meaning about the leader's character. The song
Tenggang-Tenggang Lopi tells the customs of the Mandar people, who are known as
accomplished sailors. Pagellu Dance is the closing dance of the 4 Ethnic Dances. This dance
is accompanied by the song To Mangla, which tells the life of a shepherd.

Furthermore, the cultural values also reflected in the dance movements of the Four Ethnics
dance include entertainment values and cohesiveness/togetherness values (The manifestation
can be seen when the musical instruments accompanying the dance are being played by
several people who are given the task and responsibility); Compactness in playing musical
instruments in this dance is really prioritized so that the accompanying dance can really look
interesting and run smoothly), religious values; personality values; and educational values.
In addition, mentality is part of forming a character for the dancers; when a character is not
formed, it means the dancer fail to embody the art that they carry.

Conclusion and Recommendations

From the discussion, it can be concluded that the mathematical concepts that can be found in
the Four Ethnics dances, namely counting, rhombus shape, circle, rotation, the obtuse angle,
acute angle, and right angle, straight line, and multiplication. These interesting facts can be
employed as a recommendation to teach mathematics that integrates dance and introduces
mathematics topics while learning culture to the students at the school. Hence, the students
can learn mathematics from their culture and environment, which will help increase their
mathematical appreciation in daily life.
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