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is qualitative research with a realist ethnographic approach. Data
collection techniques  were interviews, observation,
documentation, and literature study. The study results prove that
the Great Mosque of Al-Barkah has geometric elements
(rhombuses and cuboids) and geometric transformations
(reflections, rotations, and translations). Also, there are symbolic
meanings in parts of the mosque. Thus, ethnomathematical
elements were found in the mosque. The results of this discovery
can be used as learning media and sample questions for learning
mathematics at all levels of education (elementary, junior high
school, and senior high school).
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EKSPLORASI ETNOMATEMATIKA PADA MASJID AGUNG AL-
BARKAH KOTA BEKASI MELALUI PEMBELAJARAN
GEOMETRI DAN TRANSFORMASI GEOMETRI

ABSTRAK

Kata Kunci: Etnomatematika adalah pemahaman yang menjadikan budaya
sebagai wujud nyata dalam mengkonstruksi konsep-konsep
matematika. Pembelajaran etnomatematika dapat membantu siswa
meningkatkan pemahaman konsep matematika, serta melestarikan
kebudayaan Indonesia melalui pengenalan tentang kebudayaan
tersebut. Tujuan dari penelitian ini untuk menyelidiki makna
simbolik dan unsur etnomatematika yang ditemukan di Masjid
Agung Al-Barkah. Penelitian ini merupakan penelitian kualitatif
dengan pendekatan etnografi realis. Teknik pengumpulan data
berupa wawancara, observasi, dokumentasi, dan studi pustaka.
Hasil penelitian membuktikan bahwa pada Masjid Agung Al-
Barkah terdapat unsur geometri (Belah ketupat dan balok) dan
geometri transformasi (refleksi, rotasi, dan translasi), serta
ditemukannya makna simbolik pada bagian Masjid. Dengan
demikian, ditemukan unsur entomatematika pada Masjid tersebut.
Hasil penemuan ini dapat dijadikan sebagai media pembelajaran
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dan contoh soal untuk pembelajaran matematika di semua jenjang
pendidikan (SD, SMP. dan SMA).

© 2023 Unit Riset dan Publikasi llmiah FTK UIN Raden Intan Lampung

1. INTRODUCTION

Many geometric shapes are around us [1]-[3]. Therefore, geometry is one of the
fields of mathematics that is needed in everyday life. The monument in the grave of
heroes in the Kualuh Hilir Village contains geometric shapes [4]. Other research shows
geometric shapes and geometric transformations in the Great Mosque of Demak [5] and a
geometric concept of transformation in Yogyakarta batik [6].

Geometry is very important to learn because learning geometry can help students
understand other mathematical concepts, improve students' problem-solving abilities, and
educate them to communicate more effectively through inquiry, discussion, speculation,
and research activities [7]. Students' geometric problem-solving skills still lack [8]. This
problem arises because students cannot understand abstract geometric concepts. Ideally,
learning geometry involves familiar and available geometric shapes. Thus, these abstract
geometric shapes can be identified and used as alternative media for learning geometry.
Therefore, an approach is needed that can help students improve their understanding of
geometry [9].

In 1976, D'Ambrosio introduced ethnomathematics at the International Congress
on Mathematical Education (ICME3) in Germany [10]. D'Ambrosio introduced
ethnomathematics as an understanding that makes culture a real form of constructing
mathematical concepts [11], [12]. Ethnomathematics can be used as a cultural object that
contains mathematical concepts from certain communities as learning material [13].
Teachers can use ethnomathematics learning to explain mathematical concepts more
easily by introducing Indonesian culture [14]-[16].

Several studies related to ethnomathematics on geometry material by reviewing
West Javanese culture have been conducted, such as ethnomathematics on the concepts
of geometry and algebra at the Great Mosques of Cimahi [17], ethnomathematics on the
Cangkuang Leles temple in West Java [18], ethnomathematics exploration on the
ornaments of the Bandung Great Mosque [19], the history of the Al-Barokah mosque in
Bekasi [20] and ethnomathematics research on the Jami' Al-baitul Amien mosque in
Jember [21]. Of the many ethnomathematics studies on culture in West Java, no research
has discussed the relationship between mathematics and the Great Mosque of Al-Barkah.

This study aims to raise important historical and cultural meanings for students by
conducting ethnomathematics research at the Great Mosque of Al-Barkah, Bekasi City.
Also, it aims at exploring geometric shapes in the building of the Great Mosque of Al-
Barkah, Bekasi City. By doing this research, it is hoped that it can provide cultural
insight, especially regarding mosques, and at the same time, mathematical concepts to
help students understand mathematical concepts, improve problem-solving skills, and
increase student motivation in learning mathematics.

2. METHOD

This study uses qualitative research methods with a realist ethnographic approach.
Realist ethnography is a traditional approach to directly observing the culture you want
to study [22]. The location of this research was the Great Mosque of Al-Barkah which is
located on JI. Veteran No.46, Bekasi City, West Java.
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The steps needed to conduct research with an ethnographic approach are: (1)
determining whether the problem is appropriate to be investigated using an ethnographic
approach; (2) identifying and finding groups of various cultures to study; (3) selecting
cultural themes or issues to be used as research; (4) study cultural concepts, determine
the type of ethnography to be used; (5) gather information, either by observation,
interviews, and so on; and (6) develop a set of work patterns as the final product of the
analysis [23].

Primary and secondary data collection techniques were used in data collection [24].
The three data collection methods used for the primary data sources of this research were
in-depth interviews, observation, and documentation [25], [26]. The secondary data
sources are literature studies. The sources for this research were the secretaries of the
Great Mosque of Al-Barkah and the Ri‘ayah Staff of the Great Mosque of Al-Barkah.
Figure 2 shows the flow of ethnomathematics exploration research at the Great Mosque
of Al-Barkah of Bekasi City through learning geometry and transformation geometry.

Data Retrieval Data Validity Data Analysis Research Result
* . Writing
St sl articles:Ethnomathem
- atics Exploration of
b Al-Barkah Agung
- - Mosque, Bekasi City
Library Studies, No Trough The Learning
Interviews, Obser.vatlcns, Analysis of Geometry and
Documentation Trasformational
G try.
Triangulation | cometry
Method
Interpretation Finished

Figure 1. Flowchart of Ethnomathematics Exploration Research at the Great Mosque of Al-Barkah

The data collection technique in Figure 1 was carried out through in-depth
interviews with informants, namely the secretaries of the Great Mosque of Al-Barkah
and the staff of the Ri'ayah Great Mosque of Al-Barkah. Observations were made using
observation, measurement, and temporary hypotheses from parts of the mosque with a
geometric concept. Meanwhile, documentation is done by taking photos of the mosque
building in whole or in part and sketches of the mosque. Meanwhile, secondary data
sources come from literature studies.

Checking the validity of the data in Figure 1 is carried out to check the validity of
the data using the triangulation method, namely ensuring the comparison of data from
various sources and collecting data using various methods [27], [28]. Wolcott's
ethnographic method of description, analysis, and interpretation was used for data
analysis in this study [29].

3. RESULTS AND DISCUSSION

Mosques are one of the protected and preserved Indonesian cultures. The mosque
functions as a place of worship for Muslims, but it also functions as a cultural object
which can be used as the theme for developing the 2013 curriculum [21]. One area that
still maintains its culture is Bekasi City. Bekasi City is one of the areas in West Java and
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is one of the busiest cities in West Java [30]. Even so, people's lives are still closely
related to culture. One of the cultures that has become the icon of Bekasi City is the
Great Mosque of Al-Barkah, Bekasi City. The Great Mosque of Al-Barkah is the oldest
in Bekasi City, located on Jalan Veteran, right next to the Bekasi City square.

The Great Mosque of Al-Barkah is one of the places that witnessed the struggle for
the independence movement. In the past, this mosque was used as a headquarters for
fighters discussing politics. The great Mosque of Al-Barkah was founded in 1890 on
wagf land belonging to the late Mr. Bachroem and was in the form of a surau. Then in
1969, the late MS Subandi, a Regent at the time, completely renovated it and turned it
into a mosque. The next renovation was carried out by the Regent of Bekasi, Abdul
Fatah, in 1985. The last renovation was carried out by the mayor, H Achmad Zurfaih, in
2004-2008, and it became a known mosque today.

Y
-

Figure 2. The 6sue Before Renovation Figure 3. The Current Mosque

There are geometric shapes and geometric transformations at the Great Mosque of
Al-Barkah. The geometric shapes used as a concept in the Great Mosque of Al-Barkah
are the minarets in cuboids and the mosque ornaments in rhombuses. Furthermore, the
shape of the transformation geometry used as a concept in the Great Mosque of Al-
Barkah is the main door of the mosque which has an element of reflection; the ornament
of the mosque, which has an element of rotation; and the mosque's railing which has an
element of translation.

The Great Mosque of Al-Barkah is the oldest in Bekasi City. Compared to other
mosques, the Great Mosque of Al-Barkah has its uniqueness. From the results of
observations, the courtyard of the mosque has date palms that thrive. Given Indonesia's
climate, which is unsuitable for planting dates, we can be sure that these date palms are
well cared for. Based on the results of interviews with informants, it was revealed that,
apart from being used as a place for prayer, the Great Mosque of Al-Barkah is a place
that has historical values and the struggle for independence movements.

3.1 The Value of the Minaret

The Great Mosque of Al-Barkah has four minarets on the mosque's roof. The
minarets are located on the sides of the mosque's roof, and if you pay close attention,
they will look like they are surrounding the mosque's dome. The construction of the four
towers means the four pillars of knowledge, namely sharia, Arabic, history, and
philosophy. The following are the four pillars of the Great Mosque of Al-Barkah which
are right behind the saung:
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Figure 4. The Cuboid Minaret of the Mosque

The tower of the Great Mosque of Al-Barkah in Bekasi City in Figure 4 has a
square base with dimensions of 3,5 m x 3,5 m and a height of 15 m. After studying the
geometry, it can be seen that the minarets of the mosque are in the form of cuboids. A
cuboid is a geometric shape having six sides (planes) with congruent, opposite sides and
having square and rectangular shapes [31], [32].

Research on five ninth-grade students of SMPN 1 Naringgul showed that students'
mistakes in solving problems regarding two-dimensional-sided shapes were caused by
students' difficulties in determining formulas and making models. Difficulties can occur
because students are still not able to distinguish the surface area of the cuboid from the
volume of the cuboid. From the results of Figure 3, it can be used as an example to help
students improve their understanding of geometric material on two-dimensional side
shapes [33]. Concerning geometric modeling, the following shape is obtained:

P

Back
=1 Side
4 p E A }D t H
I | upsice| Rigntside | BA™  Leftside | 1
G E t B} C G
- Front
Side
F G

Figure 5. Geometry Modelling of Cuboid

In Figure 5, it can be seen that from the cuboid nets, there are congruent planes.
Congruence in these planes will produce a surface area so that the volume of the cuboid
will be obtained later. The following are congruent fields:

Field ABCD = Field EFGH produces p x [
Field AEFB = Field DHGC produces [ X t
Field ADHE = Field BCGF produces p X t

From the equation of the cuboid, equation (1) can be made, which is the formula

for the surface area of the cuboid. The following is the form of the equation:
Block surface area = 2(pl + It + pt) 1)
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From the modeling results, it can be seen that the cuboid consists of length, width, and
height. The results of this modeling can be made into equation (2), the formula for a
cuboid's volume. The following is the form of the equation:

Block volume =p X I X t (2)

3.2 The Number of Mosque Doors

The construction of the structure of the Great Mosque of Al-Barkah was made not
only to show beauty and comfort while getting closer to Allah but the construction of the
structure of the Great Mosque of Al-Barkah also considered the messages to be
conveyed. Based on interviews with informants conducted on October 25, 2022, eight
doors are on each side of the Great Mosque of Al-Barkah. The installation of these doors
is one of the messages to convey that there are many ways to enter His heaven; therefore,
never stop getting His grace.

After observing through the cartesian plane, at the main door of the Great Mosque
of Al-Barkah, Bekasi City, there is a reflection element that intersects on the y-axis. The
following is a modeling of the transformation geometry on the cartesian plane.

0987654321 1234561783910

a1
1,5m 2 1,5m
3

-

Figure 6. The Reflection Shape Intersects on the y-axis at the Main Door

In Figure 6, it can be seen that the main door of the Great Mosque of Al-Barkah
has an intersection on the y-axis. Based on the data analysis, the intersection of the main
door of the mosque that occurs in the y-axis makes (1) Each side of the door facing each
other, (2) The width of each side of the door is 1.5, and (3) The carving and shape of
each side of the door have similarities. Therefore, the results of the data analysis show
that the intersection of the mosque's main door with respect to the y-axis produces a
geometric transformation element, namely reflection [34]. The results of the reflection of
the mosque's door on the y-axis can be made as a matrix. Equation (3) is the matrix form
obtained from the reflection of the y-axis.

M,:A(x,y) = A'(=x,y)
X\ _ (=1 0\ _ (X
(y’)_(o 1)()/)_(3/) @)

Research on 35 students in class XI Mia 2 of SMA N 1 Purbolinggo by testing
ethnomathematics-based mathematics teaching materials on transformation geometry
found that 86% of students could increase their mathematics scores above the KKM [35].
In addition, the results of research also show that class XI students at SMA Negri 1

Purwoharjo can observe, classify, and conclude geometric forms of transformation at
Pura Luhur Giri Salaka [36]. Based on the results of this study, it can be said that
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ethnomathematics-based learning can also be a real form of applying transformation
geometry to grade 9 students.

3.3 Ornaments on the Railing.
The Great Mosque of Al-Barkah, Bekasi City, has beautiful ornaments in its
interior. These ornaments can be found on stairs, 2nd-floor railings, and fences, as shown

in Figure 6. Various shapes are played on these ornaments, such as isosceles, triangles,
squares, stars, and hexagons.

— T AR

S ol . . .

] LA P e

] / // /, // //
N e, e

Figure 7. Railing

The geometric analysis in Figure 7 reveals that the ornaments on the stair railings
of the mosque have a rhombus shape. A rhombus is a two-dimensional shape with
perpendicular diagonals and four sides of the same length [37]. By dividing a rhombus
into two triangles, the formula for the area of a rhombus can be found as follows:

Figure 8. Rhombus Shape on the Railing

The part of the railing in Figure 8 marked in red can be illustrated as a rhombus and
then transformed into two congruent triangles. The triangle formed can be used to
determine the area of a rhombus. Equation (4) is how to determine the area of a rhombus
using the formula for two equal triangles:

L.ABCD = L.ADC + L.ABC
=~ X AC X 0D +> X AC X OB
=2 X AC x (0D + OB)

L.ABCD =~ x AC X BD (4)
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Using the sum of the lengths of the sides of a rhombus, you will find the perimeter.
Equation (5) is the formula for the circumference of a rhombus by adding up each side:

K.ABCD = AD + DC + CB + AB (5)

The increase in student learning outcomes was in line with the teacher's delivery
(information phase) to students [38]. Making ornaments at the Great Mosque of Al-
Barkah as learning media can help grade IV students learn rhombus. Ethnomathematics-
based learning in ma'belle, ma'ggurecceng, and ma'cciccu games could help students
learn mathematics more easily [39].

The ornament on the railing in Figure 9, visualized using a Cartesian diagram,
shows a two-dimensional geometric shape with a geometric transformation element,
rotation. Rotation is moving points by rotating these points as far as a to a certain point
[40]. From Figure 9 (note the coordinates of the circled image), the railing ornament
rotates three times with the initial turning point at A (5.20) and the center point O (0.0).
A point (x,y) that is rotated about a the center point (0,0) will produce a point image.

A

A (5,20)

Figure 9. Rotation on the Railings Ornament

Alx,y) = A'(x,y)
x' _(cosa —sina) (X
(y’) a (sina cosa )(y) (6)
Equation (6) is a matrix form with a center point (0,0). Concerning equation (6), the

results of data analysis in Figure 8 have been rotated three times with the initial rotation
point at A (5.20), and the center point O (0.0) will produce:

A(5,2O)R[O(O'_‘)))'%")A’(—ZO,S) so it can be written A(x, y)R[O("'_)O)'9°°)A’(—y, x)
A(5,2O)R[O(Of))rlw)A”(—S, —20) so it can be written A(x, y)R[O(Of))'18°°)A’(—x, —-y)

A(5,20)10©0270% 4720, —5) s0 it can be written A(x, y) 10092709 4(y, —x)

Based on research, class IX students at State VVocational Schools in Cimahi City
still experience mistakes in solving transformation geometry problems, especially
calculating shadows after being rotated [41]. Ethnomathematics studies can be used as
learning media to increase students' understanding of transformation geometry learning
[42], [43]. The data analysis results on the Great Mosque of Al-Barkah ornaments can be
used as learning media for students to understand the concept of calculating payments
after rotation.
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As seen through the Cartesian plane, the railing on the second floor of the Great
Mosque of Al-Barkah in Bekasi City has moved twice on the x-axis. The following is the
result of shifting the railing on the Cartesian plane.

= - =

O—
= . . = 8-
. T = - 7 -

g = 236 cm 236 cm

(i 6

: \ 5 - - I D
\_\\ \\_';‘\ Y 4 4]
O W ) 3
2—
]—

Figure 10. Railing Shift

Figure 10 shows that the railing has shifted twice on the x-axis as far as 236 cm.
Translation is a change in the position of each point or plane with the same distance and
direction [44]. Based on the analysis results, in addition to the discovery of two-
dimensional geometric shapes, the railing also found elements of transformation
geometry, namely translation.

The Lampung tapis cloth with the rembung shoots motif can be used as a learning
medium on the topic of transformation geometry, namely translation. In addition, the
design of the shoots motif can also be used as an example of questions for class IX junior
high school transformation geometry material [45]. Research on the development of
Jepara woodcarving ethnomathematics-based mathematics teaching materials on
geometry transformation material for class 1X SMP/MTs obtained a feasibility test result
of 94.16%, a readability test of 92%, and a student response test of 86.67%. These results
indicate that the ethnomathematics teaching materials for Jepara woodcarving are
feasible and easy to understand in class 1X SMP/MTs transformation geometry learning
[46]. In addition to helping students overcome their problems, ethnomathematics can also
increase student motivation in transforming geometry material and introduce the
diversity of Indonesian culture [47], [48].

4. CONCLUSION

From the results of this study, it can be concluded that the building structure of the
Great Mosque of Al-Barkah, Bekasi City, has geometric shapes and geometric
transformations which can be alternative learning media to help students understand
abstract geometric concepts, improve problem-solving skills, and increase student
learning motivation. First, the minaret of the Great Mosque of Al-Barkah contains
elements of religion and the mathematical concept of geometry, namely cuboids. Second,
the door of the Great Mosque of Al-Barkah contains elements of religion and the
mathematical concept of transformation geometry, namely reflection. Third, the Great
Mosque of Al-Barkah ornaments contains cultural elements in the rhombus, rotation, and
translation concepts.

This research is expected to help further research to make the results of
ethnomathematics exploration at the Great Mosque of Al-Barkah as a learning medium
and see whether the ethnomathematics approach can improve students' understanding of
learning geometry and transformation geometry.
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