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found that the activities of fish traders in traditional markets were
grouped into three processes: measurement, packaging, and
buying and selling. The concepts found in these three activities are
measurement, sets, one-variable linear equations, weight
comparisons, social arithmetic, relations and functions, two-
variable linear equations, flat-sided spaces, and probability. Thus,
the activities of fish traders contain ethnomathematics elements
which are simultaneously an application of mathematical theory
learned at school. Further researchers are advised to examine the
quality of ethnomathematics-based mathematics learning.
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ETNOMATEMATIKA AKTIVITAS PEDAGANG IKAN DI PASAR
TRADISIONAL DESA PUNGGULAN KABUPATEN ASAHAN

ABSTRAK

Kata Kunci: Penelitian ini bertujuan mengekplorasi aktivitas pedagang ikan di
pasar tradisional dengan menghubungkan matematika dan budaya,
yang dikenal sebagai etnomatematika. Jenis penelitian yang
digunakan adalah penelitian kualitatif dengan pendekatan
etnografi. Teknik pengumpulan data yang digunakan yaitu data
pustaka, observasi, dan wawancara. Teknik analisis data mengacu
pada model Miles dan Huberman yaitu reduksi data, penyajian
data, dan penarikan kesimpulan. Hasil penelitian ini ditemukan
aktivitas pedagang ikan di pasar tradisional dikelompokkan
menjadi tiga proses yaitu pengukuran, pengemasan, dan jual-beli.
Konsep yang ditemukan pada tiga kegiatan tersebut yaitu
pengukuran, himpunan, persamaan linear satu variabel,
perbandingan berat, aritmatika sosial, relasi dan fungsi, persamaan
linear dua variabel, bangun ruang sisi datar, dan peluang. Dengan
demikian, kegiatan pedagang ikan mengandung unsur
ethomatematika yang sekaligus merupakan aplikasi teori
matematika yang dipelajari di sekolah. Peneliti selanjutnya
disarankan meneliti kualitas pembelajaran matematika berbasis
etnomatematika.
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Aktivitas pedagang ikan
Pasar tradisional
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1. INTRODUCTION

Education is a foundation for developing quality human resources [1]. Education in
schools has a curriculum that includes several subject matters, including mathematics.
Mathematics is a tool that can help other sciences solve various problems and is also
needed in everyday life. Therefore, mathematics is very important in advancing quality
human resources so that everyone can overcome problems that arise. In this case, mastery
of concepts in mathematics that are learned early is needed. Mathematics can grow and
develop because of the difficulties faced by people in various regions with different
cultural backgrounds, and they develop mathematics uniquely [2]. Mathematics is a
universal science that can be applied in other fields of science, especially in everyday life
[3]. Thus, mathematics grows and develops from the results of the human mind in daily
life activities, so it can be said that mathematics is a cultural product of human thought as
a problem-solving tool.

The relationship between mathematics and culture is known as ethnomathematics.
Ethnomathematics is a special method used by certain groups of people to carry out their
activities, such as grouping, sorting, counting, and measuring [4]. Ethnomathematics is
born from culture, but people do not realize that mathematics has been used in its
activities. Therefore, it should be pointed out that society has become familiar with
mathematical concepts in real life [5]. In reality, human activities are mathematical
activities as well [6]. Ethnomathematics is important as a learning medium for teachers
and students. In line with the research results [1], the concept of mathematics found in
community activities becomes a positive means for teachers. It opens students' insights
that mathematics is always related to life in various activities.

In the school, the mathematics curriculum should be related to culture so that
students can gain knowledge and understanding following cultural practices that they
know from an early age, where the current government policy has implemented an
independent curriculum. In the context of learning recovery, the Merdeka Curriculum
emphasizes essential content so that students can deepen concepts and strengthen literacy
and numeracy skills through project-based differentiated learning to realize the profile of
Pancasila students [7]. An independent curriculum should be centered on students,
teachers, and schools to be free to innovate, learn independently and creatively to
determine appropriate learning for student development and characteristics.

In reality, mathematics learning in schools is often presented formally and looks
much different from what students find in their daily lives [8]. This is because teachers'
learning strategy is a conventional method centered on reference books whose context is
still far from the student's experience. The method used by the teacher is one of the
causes of students not innovating, independent, creative, and active in the teaching-
learning process because students are less given the opportunity to discuss with their
group mates and also lack the opportunity to express student opinions as a reflection of
learning outcomes because the method is centered on learning books. This results in
students feeling bored and perceiving mathematics as a difficult, complicated, formulaic,
and useless science [9].

In previous studies, community activities contained ethnomathematics, including
the activities of rice farmers in Karawang [10]. The activities of rice farmers in daily
activities use mathematical concepts to calculate the area of rice fields, measure the
length and width of rice fields, determine the distance between rice seeds, and calculate
the required rice seeds according to the area of rice fields. Activities carried out by rice
farmers in Karawang are related to ethnomathematical abilities that need to be
maintained and socialized by formal educators. In line with research conducted on farmer
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activities in Indramayu [11]. In carrying out its activities, the Indramayu farming
community uses mathematical concepts such as grouping, measuring, numbering, and
comparison. In addition, research conducted on ethnomathematics in stringing beads in
the Dayak Kapuas Hulu community found that the elements of stringing beads are related
to mathematical concepts in how to say the calculation of the beads contains the concept
of numbering, the pattern of images contains the concept of squares (flat-side figure), the
color grouping of beads contains the concept of set and the economic value contains the
concept of social arithmetic [2]. Other research on community activities related to
ethnomathematics is activities in the Tidung tribal wedding tradition [12]. In the ritual
activities of pupuran / pupuran and bejiu bride (bridal bath), practice the mathematical
concept of counting.

Based on the description above, mathematics learning needs to be linked to the
culture of the surrounding community so that students can broaden their horizons and
learn to count more effectively because it is directly related to the culture, which is their
daily activity or movement. One way is to explore mathematical activities in society [13].
This aligns with the explanation [14] that exploring mathematics is one of the disciplines
that provides broad and useful insights related to mathematics learning, with exploration
activities that can support or explore students' ability to understand mathematical
concepts that occur in reality in society. Of course, through this research, it will be able
to provide a positive effort for students at school.

Therefore, researchers are interested in exploring ethnomathematics on the
activities of fish traders in the Punggulan Traditional Market of Asahan Regency. The
mathematical activity in question is an activity in the measurement, packaging, and
buying and selling processes between fish traders and buyers. Mathematics learning
needs to be linked to the surrounding culture so that students' insights will be wider.
Also, students will be easier to learn mathematics because it is directly related to the
culture, which is their daily activity [15]. One way is to explore mathematical activities
carried out by traders in Traditional Markets. Consequently, in this study, the exploration
of mathematics revealed by researchers is more focused on applying mathematics in
everyday life so that students can directly and tangibly understand mathematical concepts
through an activity or application [16]. The exploration results of this research can be
used as additional material in studying mathematics contextually with the help of fish
trader activities in the traditional market of Punggulan Village, Asahan Regency.

Research related to ethnomathematics exploration that has been done before is
ethnomathematics studies on farmer activities [1], ethnomathematics assembling beads of
the Dayak Kayaan community [2], ethnomathematics in balai ada Malay [3],
ethnomathematics in the process of making tempe [6], ethnomathematics in community
activities [5], ethnomathematics in the Tidung tribal wedding tradition [12],
ethnomathematics in traditional markets [15]. However, no ethnomathematics research
focuses on exploring the activities of fish traders in traditional markets. Where in the
previous research explored a fairly wide area covering activities in traditional markets,
while in this study, the researchers focused on the activities of fish traders in the
traditional market of the village of Punggulan Asahan district so that this study explored
the uniqueness and traditions of the community in trading fish. The purpose of this
research is to explore the ethnomathematics of the activities of fish traders in the
traditional market of Punggulan village, Asahan district. The researcher focuses on fish
trading, which uses a unique way of applying mathematics. This ethnomathematics
research is expected to simplify learning mathematics because it is close to real-world
situations.
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2. METHOD

The type of research used is qualitative research with an ethnographic approach.
Qualitative research is a systematic study of parts and phenomena and their relationships
that aims to find and know a symptom or event (concept or problem) by reviewing the
phenomenon [17]. At the same time, the ethnographic approach is an empirical and
theoretical approach to describe and analyze deeply culture based on intensive fieldwork
[18].

The data collection techniques carried out by researchers are library data,
observation, and interviews [16]. Literature data is obtained from various literature
theories such as books, journals, and research related to community activities.
Observation by observing the activities carried out by fish traders directly or through
literature. At the same time, interviews were conducted with four fish traders and four
buyers. The traders have more than 15 years of experience. This research was carried out
at the Punggulan Village Traditional Market, which is addressed JI. Syech Silau Laut
Punggulan Village, Asahan Regency.

Begin

!

Literature Study

'

Choosing a problem and research objectives in
general

!

Exploration of problems in the field

!

Pursing research problems and objectives

!

Preparing Research Instruments

'

Choosing a location

Research and data ~ «—— Instrument ~____, Data Analysis
collection Validation
Finish <«—— Verify “«
Results

Figure 1. Research Flow

216|Indonesian Journal of Science and Mathematics Education(lJSME)



Indonesian Journal of Science and Mathematics Education

Ethnomathematics Exploration of Fish .... | Rini Angraini and Fibri Rakhmawati

Data analysis techniques using Miles and Huberman data analysis are data
reduction, data presentation, and conclusion drawing [19]. Data reduction is obtained
from summarizing, choosing the main points, focusing on things that are considered
important, looking for themes and patterns, and removing those that are considered
unnecessary from notes written in the field [20]. At the data reduction stage, images and
recordings (audio documentation) will be changed to selected writing. The presentation
of data is a collection of information arranged to provide conclusions and action-taking,
which will be compiled in the form of narrative text and/or tables to explain
mathematical concepts in fish trader activities. Researchers conclude by following the
information obtained during the study [19]. The stages of the research are presented in
Figure 1 [21].

3. RESULTS AND DISCUSSION

The activities carried out by fish traders in their daily lives in traditional markets
are based on experiences gained by ancestors that are passed down from generation to
generation. The activities or activities of fish traders in it have several processes or
stages. The data from this research is then divided into several processes: measurement,
packaging, and buying and selling.

3.1 Measurement Process
Measurement is the initial stage carried out by fish traders before starting their
business. Measurement is the determination of magnitude, dimensions, or capacity,

usually against a standard or a measurement. In the measurement process, there is a

measuring activity. Measuring is an activity that is usually carried out in the process of

buying and selling or bartering, designing buildings, and determining height, length,
circumference, area, depth, speed, and so on [22]. Measurements made by the people of

Punggulan village in ancient times used non-standard measuring instruments such as the

use of limbs, namely hands, fathoms, and inches, or using measuring instruments in the

form of pieces of wood to measure length and volume. Units of measurement include
units of fathom, cubit, inch, feet, cans, etc. Measuring activities carried out by fish
traders are measuring fish boxes or boxes as fish containers. To measure the fish box
assisted by a measuring instrument, which is an inch. There are also blocks of ice that
can be measured to determine the amount of ice used for fish. Ethnomathematics found

in the measurement process are below [23].

1. The concept of linear equations is one variable. Some people calculate the length of an
object with measuring instruments in inches. From the data obtained from S1, the box
size is 3 inches long, the S2 box size is 3.5 inches, the S3 box size is 4 inches, and the
S4 box is 3 inches. Meanwhile, if measured by a roll meter, the length of the fish box
is 68,5 cm. So we can find the length of 1 inch of a fish trader’s hand in centimeters
with the concept of a one-variable linear equation. These mathematical concepts are
contained in class VII materials.

Table 1. The Concept of a One-Variable Linear Equation

Inch size S1 Inch Size S2 Inch Size S4 Inch Size 41
3x = 68,5 3x = 68,5 4x = 68,5 3x = 68,5
x =228 x =19,6 x = 17,125 x =228

2. The concept of comparison can be found in the size of the box with a length of 68.5
cm, a width of 41.5 cm, and a height of 45 cm with a capacity of 120 kg and a smaller
box size with a length of 69 cm, a width of 36 cm and a height of 27 cm with a
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capacity of 50 kg of fish. So the weight ratio of the fish box to the fish box is 120: 50.
These mathematical concepts are contained in class VII material.

3. The three-dimensional figure, namely fish boxes and block-shaped ice chunks, can be
calculated in area and volume. The size of fish boxes and ice chunks varies depending
on the fish trader's needs. From the data obtained by the author that fish traders in the
traditional market of Punggulan village use box sizes with a length of 68.5 cm, a
width of 41.5 cm, and a height of 45 cm and a smaller box size with a length of 69 cm,
a width of 36 cm and a height of 27 cm. As for the size of the ice chunks used, the
length is 1 cm, the width is 3cm, and the height is 7 cm. These mathematical concepts
are contained in class VIII material.

Figure 2. Fish Box

Box Surface Area =2(pl+pt +1t)
= 2(68,5 x 41,5+ 68,5 X 45 + 41,5 X 45)
2(2.842,75 + 3.082,5 + 1.867,5)
2(7.792,75)
= 15.585,5 cm?
Volume Box =p X[ Xt
= 68,5 X 41,5 X 45
= 127.923,75¢m3

Figure 3. Fish Box Size

Surface Area of Fish Box = 2(pl + pt + lt)
= 2(69 X 36+ 69 x 27 4+ 36 x 27)
= 2(2.484 + 1.863 + 972)
= 2(5.319)
= 10.638 cm?
Fish Box Volume =pXxI[lxt
=69 X 36 X 27
= 67.068 cm3
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Figure 4. Ice Chunks
Ice Surface Area = 2(pl+ pt + It)
= 2(1x3+1x7+4+3%x7)
= 2(3+7+21)
= 2(31)
= 62 cm?
Icevolume =pXIXxt
=1 XxX3x%x7
=21 cm3

3.2 Packaging Process

Packaging goods is a technique where traders prepare their merchandise before
buying and selling transactions [15]. In packaging fish, there is an activity to group fish
species.

Figure 5. School of Fish

Based on the results of interviews and observations with subjects, it is known that the
way to pack fish before starting to sell is by paying attention to the type of fish. Any fish
that have the same type will be collected. This is done to facilitate traders and buyers in
buying and selling fish. The types of fish traded are quite numerous. The
ethnomathematics found in the packaging process is below [24].

1. In the group concept, the fish will be stacked in small tampah. If the type of fish
traded is swordfish, then the number of cob fish in one stack is five large fish. If what
is traded is cencaru fish, then the number of cencaru fish in one stack is 15 for
medium-sized and 7 for large-sized ones. If the manyung fish are traded, the number
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of fish stacked is three heads with large sizes, and if the stingrays are traded, the
number of fish stacked is 5 or 6 large fish. These mathematical concepts are contained
in class VII material.

2. The concept of social arithmetic regarding the net. The net weight for one large
swordfish is 1 kg, the net weight for one medium-sized cencaru fish is 2.5 ounces, the
net weight for one large manyung fish is 7 ounces, and the net weight for one stingray
is 3 ounces. These mathematical concepts are contained in class VII material. Here's
the activity of grouping fish.

3.3 Trading Process

There are numerical activities and counting activities in the process of buying and
selling. In buying and selling, various calculations are usually in addition, subtraction,
multiplication, and division. These calculations are the basics of counting in
mathematical solutions or mathematical terms referred to as arithmetic [20].

The regional language used in communicating is Javanese because most of the
population is Javanese. This regional language created numerical activities for Javanese
people in Punggulan village. Ethnomathematics numerical activities found in Javanese
society in Punggulan village are as follows.

1. In the concept of the place value of a number, the people of Punggulan village tend to
ignore the number 0 as thousands, tens of thousands, or hundreds of thousands.
Punggulan villagers tend to pronounce 0,1,2,3...,9 as thousands. 10,11,12,13,....,99 for
tens of thousands. While 100,101,102,103,...,999 as hundreds of thousands. This is
interesting to learn because we can know the place value of a number. Such
mathematical concepts can be found in class VII materials.

Table 2. Activity Numerating Place Values of Numbers

True Value Javanese Pronunciation Place Value Number
1.000 1 Thousands
10.000 10 Tens of Thousands
100.000 100 Hundred Thousand

2. The concept of social arithmetic regarding the net is in mentioning 1 kg by the
addition of the words “’se’” and kilo. For the mention of 2,3,4,5,7,8,9 kg, namely the
addition of Javanese to the numbers 2,3,4,5,7,8,9 plus the words ng and kilo. As for
the mention of 6 kg and 9 kg, namely the addition of the words enem and sanga plus
the word kilo. Then for the mention of tens of kilograms, add Javanese 1 to 9 plus the
word las. Such mathematical concepts can be found in class VII materials.

Table 3. Activity Numerating Weight units

Local Language Unit Weight Weight Unit Conversion in Mathematics

Sekilo 1Kg
Rong kilo 2 Kg
Telung kilo 3 Kg
Patang kilo 4 Kg
Limang kilo 5 Kg
Enem kilo 6 Kg
Pitung kilo 7Kg
Wolung kilo 8 Kg
Sangang kilo 9 Kg
Sepuluh kilo 10 Kg
Sebelas kilo 11 Kg
Ronglas kilo 12 Kg
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As for counting activities, several mathematical concepts were found, as follows.

1. The concept of social arithmetic is about profit. Traders buy fish to fishermen as much
as 100 kg. Types of fish include 20kg of cencaru fish for Rp. 24,000/kg, 20 kg of
mackerel for Rp. 32,000/kg, ten rays for Rp. 40,000/kg, 15 kg of ogak fish (klotok)
for Rp. 23,000/kg, grapu fish for Rp. 38,000/kg, 20 kg swordfish for Rp. 34,000/kg
and 7 kg of squid for Rp. 41,000/kg. Then the trader will resell the fish at a price of
cencaru fish Rp. 28,000 / per kilo, mackerel for Rp. 36,000 /kg, rays for Rp. 44,000
/kg, ogak fish for Rp. 26,000 /kg, grapu fish for Rp. 45,0000 /kg, mackerel for Rp.
38,000 /kg, and squid for Rp. 48,000/kg. We can calculate the start-up capital and
profits of the fish merchant earned. Such mathematical concepts can be found in class
VIl materials.

Calculate the initial capital of a fish trader can be done in the following way:
Initial Capital = (20 x 24.000) + (20 x 32.000) + (10 x 40.000) + (15 x 23.000) +
(8 x 38.000) + (20 x 34.000) + (7 x 41.000
= 480.000 + 640.000 + 400.000 + 345.000 + 304.000 + 680.000 +
287.000
= Rp.3.136.000
Sales Price = (20 x 28.000) + (20 x 36.000) + (10 x 44.000) +
(15 X 26.000) + (8 x 45.000) + (20 x 38.000) + (7 x 48.000)
= 560.000 + 720.000 + 440.000 + 390.0000 + 360.000 + 760.000
+ 336.000
= Rp.3.566.000
Profit Gains = Sales price - initial capital
= Rp.3.566.000 — Rp.3.136.000
= Rp.430.000

Y l = ; 3
Figure 6. Kilos of Fish

2. The concept of relations and functions. From interview data and direct observation, it
is known that the most preferred type of fish is mackerel. In addition, there are also
fish prices that are the same price, namely mackerel and mackerel Rp. 32,000 / kilo.
Such mathematical concepts can be found in class VIII materials. It can be described
in terms of relationships and functions with arrow charts.
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The most preferred fish

Bloating
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o Grapu
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e 0gak

Figure 7. Relationships and not Functions

Fish Price
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e Cincaro
e Bloating
o Pari
¢ Ogak
e Grapu
e Cob

e Squid

24.000
©32.000
«40.000
©23.000
« 38.000
«41.000

Figure 8. Relationships and Functions

3. A two-variable linear equation system is when a consumer named Ros buys kg of
mackerel and 23 kg of ogak fish (klotok) at Rp 133,000. At the same time, Santi buys
2.5 kg of mackerel and 2 kg of ogak fish (klotok) at a total price of Rp 26,000. Using a
two-variable linear equation system, we can calculate the price of 1 kg of mackerel
and 1 kg of ogak fish (klotok). These mathematical concepts can be found in class
VI material.

Suppose:
The price of 1 kg of mackerel = x, and the Price of 1 kg of ogak fish = y
Mathematical model

2x + 3y = 133.000 (1)
2,5x + 2y = 126.000  (2)
Elimination of equations (1) and (2) Retrieved:

2x + 3y =133.000|x 2| 4x + 6y = 266.000
2,5x + 2y = 126.000|x 3| 7,5x + 6y = 378.000

—3,5x = —112.000
x = 32.000
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Then substitute the equation (1)
2x + 3y = 133.000
2(32.000) + 3y = 133.000
64.0000 + 3y = 133.000
3y = 133.000 — 64.000
3y = 69.000
y = 23.000
Therefore, the price of 1 kg of mackerel is Rp.32.000, and 1 kg Ogak fish (klotok) is
Rp.23.000

4. The concept of opportunity. Fish traders can sell marine fish for 120 kg/day. So from
120 kg/day, the opportunity for fish traders to successfully sell fish is 120/120=1. If
fish traders experience problems with their trades, namely when the price of chicken
and carp falls, the chances of traders succeeding in selling fish are at most 100 kg/day
and at least 60 kg/day. These mathematical concepts can be found in class VIII
material.

From the explanation above, it is known that there are fish trader activities, namely
measuring, grouping activities, numerical activities, and counting activities carried out by
traders in the Punggulan Village Traditional Market. Where the activity of grouping is
the activity of collecting goods based on their type, while the activity of counting is an
activity that is often found in several mathematical concepts such as translation,
subtraction, multiplication, and division, and numerical activities related to the form of
the question "how much." The elements that make up numerical activities can
traditionally use sticks, leaves, stones, or other natural materials [21]. Punggulan village
fish trader activities can be applied to mathematics learning materials for junior high
school level. This can be seen from the junior high school mathematical concepts found
in the activities of Punggulan village fish traders, which can be related to mathematical
material starting from set theory, one-variable linear equations, weight comparisons,
social arithmetic, relations, and functions, two-variable linear equations, building flat
side spaces, and opportunities.

Applying ethnomathematics to the activities of traditional market fish traders in
Punggul village as teaching materials can provide convenience in determining more
creative and quality mathematics learning methods. Ethnomathematics is the process of
extracting information mathematically through the sense of sight of an activity or event
that occurs in life in reality. Therefore, this research can provide information related to
the relationship of ethnomathematics with more effective and quality learning methods
that connect student observations to the surroundings, namely learning methods outside
the classroom. The learning method outside the classroom is an outdoor learning activity
is learning activity to get new things and new enthusiasm and hone students’ abilities and
understanding. Outdoor learning provides a lot of space for students to recognize the
object of study directly and feel happy when carrying out learning activities that affect
student understanding. Therefore, exploring ethnomathematics in the activities of
traditional market fish traders certainly provides the main euphoria in building good
responsibility in learning mathematics. A reflection of learning outside the classroom
will provide a broader and more diverse understanding of mathematics learning so that
students will better understand the true nature of mathematics [27]. The results showed
that as many as 27.24% of 135 respondents stated that mathematics is a difficult subject
[28]. The teacher's job is to create fun and meaningful learning so students can love
maths. In line with the results of research conducted at SMP Negeri 5 Bengkulu City, it
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was obtained that students’ mathematical cognition increased after implementing
Bengkulu  ethnomathematics-based  mathematics  learning  [29].  Therefore,
ethnomathematics can be used by teachers in conducting effective and fun learning and
increasing students' love for their own culture [30]. Ethnomathematics is a scientific
discipline in forming cognitive, affective, and psychomotor knowledge about the
relationship between culture and mathematics. Students will be introduced to
mathematics learning with the concept of life culture. Students will realize the
understanding of mathematics in real and reality. So that with ethnomathematics
research, teachers will find it easier to provide a good understanding of mathematics to
students, teachers will have no difficulty delivering learning material in the classroom,
teachers will be more rational in developing new thoughts and ideas in creating more
quality material exposure such as social arithmetic material [4].

4.  CONCLUSION

Ethnomathematics contained in the activities of fish traders in traditional markets is
grouped into three processes: the measurement process, the packaging process, and
buying and selling process. The mathematical concepts in the three processes are the
concept of measurement, the concept of sets, the concept of one-variable linear
equations, the concept of weight comparison, the concept of social arithmetic, the
concept of relations and functions, the concept of two-variable linear equations, the
concept of building flat side spaces, and the concept of chance.

Based on mathematical concepts, fish trader activities is a theoretical application of
mathematics learned in school. The activities of fish traders in traditional markets can
show a real relationship between mathematics in theory and practice. Mathematical
concepts found in the activities of fish traders in traditional markets can be used as one of
the teaching materials in schools in mathematics subjects.
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