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ABSTRACT

Ethnomathematics has developed and made a major contribution to learning mathematics.
One of them is in improving students' mathematical problem solving abilities. The purpose
of this study is to explore the ethnomathematics contained in the Agung Jami' Malang
Mosque as a means of student learning in improving problem solving skills. The research
methods used are ethnography and quantitative. The research instrument is the human
instrument, the researcher is directly related to the research, as well as collecting research
data through observation, literature, documentation, and tests. In addition, researchers
analyzed quantitative data that had been obtained from the results of trials on elementary
school students. From the research that has been done, it is found that the
ethnomathematics contained in the Agung Jami' Malang Mosque is in the form of geometric
shapes, including rectangles, tubes, semi-circles and other geometric shapes. From the
results of the trials that have been carried out, it was found that the problem-solving ability
of students increased when working on problem-solving problems with the help of
ethnomathematics found at the Agung Jami' Malang Mosque.
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ABSTRAK

Etnomatematika telah berkembang dan memberikan kontribusi besar dalam pembelajaran
matematika. Salah satunya dalam meningkatkan kemampuan pemecahan masalah
matematis siswa. Tujuan dari penelitian ini yaitu mengeksplorasi etnomatematika yang
terdapat pada Masjid Agung Jami’ Malang sebagai sarana pembelajaran siswa dalam
meningkatkan kemampuan pemecahan masalah. Metode penelitian yag digunakan yaitu
etnografi dan kuantitatif. Instrument penelitian ini yaitu human instrument, peneliti berkaitan
langsung dengan penelitian, serta sebagai pengumpul data penelitian melalui observasi,
pustaka, dokumentasi, dan tes. Selain itu peneliti melakukan analisis data kuantitatif yang
telah didapatkan dari hasil uji coba terhadap siswa sekolah dasar. Dari penelitian yang telah
dilakukan didapatkan bahwa etnomatematika yang terdapat pada Masjid Agung Jami’
Malang berupa bangun-bangun geometri, diantaranya yaitu persegi Panjang, tabung,
setengah lingkaran serta bangun geometri lainnya. Dari hasil uji coba yang telah
dilaksanakan didapatkan bahwa kemampuan pemecahan masalah siswa meningkat ketika
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mengerjakan soal pemecahan masalah dengan bantuan etnomatematika yang terdapat
pada masjid agung jami’ kota malang.

Kata Kunci: Eksplorasi, Etnomatematika, pemecahan masalah

INTRODUCTION

Problem solving is an important part as a learning outcome in the mathematics learning
process (Sulasmono, 2017; S. A. Widodo et al., 2020; Widodo et al., 2020; Yuwono, 2016). This can
be seen from the many studies on problem solving (Arifin et al., 2010; Nicole R. Rigelman, 2013;
Turyanto et al., 2019; Vahlia & Agustina, 2017; Yuwono, 2016, 2018). Problem solving is a complex
activity and a high level of one's mental processes. Problem solving is defined as a combination of
bright ideas to form new combinations of ideas, it emphasizes reasoning as the basis for combining
ideas and leads to problem solving (Balley, 1989). From this definition it can be concluded that
problem solving is a process of thinking about how to solve problems in learning. Therefore, problem
solving ability must be owned by each student. But in reality the problem solving ability of students
is still lacking, so that the learning outcomes they get are not as expected (Mulyati, 2016; Sumartini,
2016).

The student learning process using problem solving methods can produce new experiences
for students by using the experience they already have (Hadi & Radiyatul, 2014). Student experience
is very influential on learning outcomes. Students who only have little experience will have difficulty
solving the problems at hand and students who have a lot of experience will have many ideas to
solve a problem (Amir, 2015). The experience gained in the learning process is obtained from the
daily lives of students. In everyday life, students cannot be separated from the culture and customs
that exist in the environment. Thus, the learning process and culture are two things that cannot be
separated from students' lives (Wahyuni et al., 2013).

The culture that exists in the community has an influence on the educational process in schools
(Sumarni, 2018). Schools that are in an Islamic environment will create an Islamic environment. Thus,
students have a better understanding of Islam. The mosque is one place that has an important role
in the spread of Islamic education (Hairunnizam Wabhid et al., 2009). Almost all religious knowledge
is taught in the mosque area, so that people really understand the importance of the mosque's
existence in its environment. Every student who studies in the mosque environment will know the
parts of the building that are in the mosque.

In Malang, one of the famous mosques is the Agung Jami' Malang Mosque. This mosque was
built in 1875 AD. This mosque is located in the city center, precisely in front of the Malang square.
The strategic location of the mosque makes the mosque never empty of worshipers. Both pilgrims
from the community around the mosque and people who travel in the city square. The form of building
a mosque that uses a lot of concepts can be used as a medium for student learning, so that students
are easy to understand the subject matter given. In this study, researchers conducted research on
"Improving students' skills in solving mathematical problems through ethnomathematics at the Agung

Jami' Malang Mosque".
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METHOD

This research is a type of research using a fixed method approach with ethnographic and
quantitative research types. The purpose of this study is to describe the ethnomathematics found in
the Agung Jami' Malang Mosque and to apply ethnomathematics in solving mathematical problems.
then analyzed quantitatively to determine students' mathematical problem solving abilities. The
presence of researchers in this study is as the main instrument. Data collection techniques through
observation, References, documentation, and tests. The data collection tools used are cellphones
and problem solving questions.

The study began by collecting field data with direct observation at the Agung Jami' Malang
Mosque. After that, analyze the data obtained during observation, and make mathematical problem
solving problems through ethnomathematics. Problem solving questions are given to elementary
school students. Before students are given problem solving questions, a pre-test is carried out first.
Then students are given learning with the help of ethnomathematics about the material of geometry.
At the end of the lesson, students were given a post-test about problem solving.

Observation — References — Documentation

ethnomathematics of the
Agung Jami' Malang Mosque

\

Pre-test

\

learning using
ethnomathematics

|

Post-test

Figure 1. Research Design

RESULT AND DISCUSSION
Agung Jami’ Malang Mosque

The sociological understanding of the mosque, which developed in Indonesian Islamic society,
is understood as a certain place or building intended for Muslims to pray, which consists of obligatory
prayers and sunnah prayers, either individually or in congregation. It is also intended to carry out
other worship services and perform Friday prayers. In subsequent developments, the mosque is
understood as a place used for the caretaker prayers and Friday prayers, which are often called jami'

or jami' mosques. Meanwhile, buildings similar to mosques that are used for obligatory and sunnah
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prayers, which are not used for Friday prayers are called "mushalla". This word denotes the food
name of "shalla" - "yushalli" - "shalatan" which means a place of prayer. From the above
understanding it can be understood that every mosque also means a prayer room, but not every
prayer room is a mosque. The prayer room is often called by the name of tajug, langgar, surau, and
meunasah (Muslim, 2004).

The Agung Jami' Malang mosque was founded in 1890 AD on state land of about 3,000 m2.
According to the existing inscription, the Agung jami’ mosque was built in two stages. The first phase
was built in 1875 AD, then the second phase began on March 15, 1903, and was completed on
September 13, 1903. The mosque building is a rectangular steel structure with a double-sided roof,
and until now the original building is still maintained (Mahmudi, n.d.; Ramdlani, 2010).

Judging from its shape, Agung Jami' Malang Mosque has two architectural styles, namely
Javanese architecture and Arabic architecture. The Javanese architectural style can be seen from
the shape of the roof of the old mosque in the form of a tajug. While the Arabic architectural style can
be seen from the shape of the dome on the minaret of the mosque and also the curved construction

of the openings (doors and windows) (Mahmudi, n.d.; Ramdlani, 2010).

Ethnomathematics of the Agung jami’ Malang Mosque

Figure 2. The Agung Jam’ Iang osque Front look

From the observations obtained, there is an explanation of the history of the Agung Jami'
Malang Mosque. The Agung Jami' Malang Mosque was built in 1875 AD the Agung Jami' Malang
Mosque is included in one of the three lucky mosques of East Java, nhamely the Ampel Mosque in
Surabaya and the Jami' Pasuruan Mosque which in Javanese is known as "beryoni". This mosque
has 20 pillars, as a symbol of the 20 mandatory attributes of Allah. and 4 large pillars in front as a

symbol of the 4 attributes of the Prophet Muhammad.
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The pillars of the mosque are the main place to indulge prayers to Allah SWT. “Currently | am
small, KH. Zaini Amin once told about the primacy of the pillars of the mosque, because when it was
built the founders fasted solemnly, to the point that after Friday prayers the mosque elders scrambled
to lean on these pillars while offering praise to Allah SWT.” (KH. Kamilun, Chairman of the Jami’
Mosque Foundation). In ancient times inside the mosque there was an inscription containing the
inauguration of the expansion of the mosque which began on March 15, 1903 and finished
September 13, 1903. The inscription was signed directly by the Regent of Malang IV, Raden Bagoes
Mohamad Sarib who became the Regent of Malang with the title Raden Adipati Ario Soerio
Adiningrat, served from 1898 to 1934. The second expansion in 1950, the third in 1980, the fourth in
1992 and in 2002 at the suggestion of a French architect who observed the condition of the building
firsthand, this mosque was strengthened and beautified until now. The shape and ornament of the
mosque has been maintained "Njawani" until now where you can see the shape of the door, ornate
spears and carvings of iron and steel since it was first built.

After doing the observations, it was found that several forms of buildings have mathematical
aspects so that they can be used as learning media. Table 1 is an ethnomathematical identification
at the Agung Jami' Malang Mosque

Table 1. identification at the Agung Jami' Malang Mosque

Objects Containing Mathematical Elements Lessons Learned in School
e T e . .
¢ Kinds of 2D Objects
e Characteristics of 2D Objects

Name: mosque frame
Location: in front of the mosque
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Objects Containing

Mathematical Elements Lessons Learned in School
AR e Knowing 3D Objects
e Finding the area and volume of a
shape

Name: mosque pillar
Location: in front of the mosque

¢ Knowing 3D Objects
e Finding the area and volume of a
shape

Name: mosque pillar
Location: in front of the mosque

. - S—
; o |
A

Name: lamp decoration
Location: the ceiling of the mosque at the front

e Knowing 2D Objects
¢ Finding the area of a shape
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Objects Containing Mathematical Elements Lessons Learned in School

- Knowing 3D Objects
Finding the area and volume of a
shape

Name: beduk
Location: the front of the mosque

e Knowing 2D Objects
e Finding the area and volume of a
shape

Name: mosque window
Location: outer roof of the mosque

From the observations above, several two-dimensional and three-dimensional geometric
shapes were obtained. These include rectangles, semi circles, and cylinders. The number of
geometric shapes found in the mosque building is in accordance with previous studies which state
that there are mathematical concepts in the Jami' Baitul Amien Jember mosque building (Yudianto
et al., 2021) and also in the Jamik mosque in Bengkulu City (Lusiana et al., 2019).

Some geometric shapes obtained in the Jami' Malang mosque building can be used as
teaching materials for elementary school students in learning about the concept of geometric shapes.
In research Puspitasari (2013) stated that the use of concrete objects in learning geometry affects
students' mathematical understanding. The more use of concrete objects such as geometric shapes
found in mosque buildings, the students' mathematical understanding will also increase.

Students' Mathematical Problem Solving Ability
The experiment was conducted by the researcher on 20 elementary school students by giving
a pre-test and post-test about problem solving related to the ethnomathematics of the Agung Jami'

Malang Mosque. Data collection was carried out before being given a lesson on ethnomathematics
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about the concept of geometric shapes. Pre-test results obtained as much as 75% working on the
questions given.

Furthermore, students were given treatment in the form of introducing the concept of geometric
shapes by introducing the shapes found in the Agung Jami' Malang Mosque. then students are given
problem solving problems related to the concept of building space. Post-test results obtained as
many as 90% of students are able to work on the questions that have been given.

From the results of the pre-test and post-test conducted, there was an increase in students
who succeeded in solving problems by 15%. It can be said that there is an increase in the number
of students who are able to overcome problems because they are given learning about
ethnomathematics related to the Agung Jami' Malang Mosque. In accordance with research
conducted by Kusuma et al., (2019) which states that ethnomathematics is able to improve external
mathematical connections and student activity. Other research also states that ethnomathematics

can help improve students' problem solving abilities (Cahyadi et al., 2020).

CONCLUSION

Based on the results of the research that has been done, the ethnomathematics found in the
Agun Jami' Malang Mosque includes several geometric shapes such as rectangles, tubes, and semi
circles. The results of the students' pre-test and post-test showed an increase in student learning
outcomes in solving mathematical problem solving problems. For further research, it is expected to
be able to develop the ethnomathematics contained in the Jami' Malang Grand Mosque into a

learning module that can be used by students in the learning process.
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