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ABSTRACT

This study aims to explore the Gumpang Temple as a source of learning mathematics for geometry in junior high school.
The form of learning that comes from nature is ethnomathematics. The researcher describes how the Gumpang Temple
will be a fun and exciting source of learning. This study uses a qualitative approach. Data collection was obtained by
observation and literature sources. The data findings were analyzed using qualitative data analysis with descriptive
methods. The results of this study indicate that the wealth of ethnomatematic literature using Gumpang Temple is
quite a lot. Various approaches and formulas can be applied to the teaching of geometry. These findings lead
researchers to conduct further research to explore the manufacture of teaching materials using different research
approaches.
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1. INTRODUCTION

The mathematical problem that is closely related to people's lives is geometry (Hwang et al., 2020; Ibili et al., 2020).
Geometry material continues at the lowest to the highest level of education. In the implementation of learning in the
classroom, many students have difficulty solving problems in related daily life because students are used to only applying
formulas. Therefore, teachers must link mathematical concepts and formulas in students' lives or knowledge that is
commonly understood by students, such as culture (Anhalt et al., 2018; Hunter, 2021). As has been studied previously that
the relationship between culture and mathematics is one of them in the Muaro Jambi Temple area, namely the concept of
Bangun Datar in several parts of the temple. The forms of these temples can be used as innovations in learning
mathematics so that students can be more interested and can preserve their culture (Carberry & Baker, 2018; Pokrovskaia
et al., 2019; Surata & Vipriyanti NU, 2018). So, in this case the researcher uses Jambi culture as an integration in the
implementation of learning on flat geometry material. Jambi culture is used at the beginning of learning and throughout
the learning process so that students can learn using contextual objects and can preserve Jambi culture.

Gumpang Temple

The temple is a cultural heritage that must be preserved (Brosius, 2021; Elfadaly et al., 2018). The resulting culture in the
form of a temple is a relic of the old culture in the form of material. This proves that the culture of the past was true.
Gumpang Temple is part of the temples in the Muaro Jambi Temple area (Hardiarti, 2017). In the Gumpang temple
complex, a statue of Prajnyaparamita, aka the statue of the goddess of fertility, has many similarities to the statue of
Prajnparamita in the era of the Singosari kingdom. In this complex not only found several temples but also there are
ancient man-made ditches or canals. pools of water reservoirs and mounds of earth in which there are ancient brick
structures. In the complex, there are at least 85 menopos which are still owned by local residents (Hardiarti, 2017).
Gumpang Temple is a tourist attraction that describes Jambi's culture. In addition, the value of architecture provides a
broad picture of how the Jambi community is familiar with solid building construction. Researchers try to analyze the outer
structure of the building which is formed from flat shapes.

Ethnomathematics and Gumpang temple

Mathematics is the science of quantity, shape, arrangement, and measure, the main thing being the methods and processes
for discovering with precise concepts and consistent symbols, the properties and relationships between quantities and sizes,
either in abstract, pure mathematics or in relation to the benefits of mathematics applied (Kondratieva, 2021; Lin et al.,
2020; Zhao et al., 2021). If we talk about mathematics and temples, we mean we are talking about mathematics and culture.
Mathematics and culture are something that cannot be avoided in everyday life, because culture is a unified whole and
comprehensive, applicable in a society while mathematics is knowledge used by humans in solving everyday problems
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(Acharya, 2019). But sometimes mathematics and culture are seen as separate and unrelated. Mathematics as a form of
culture has actually been integrated in all aspects of people's lives. In essence, mathematics is a symbolic technology that
grows on skills or environmental activities that are cultural. Thus a person's mathematics is influenced by their cultural
background, because what they do is based on what they see and feel (Fouze & Amit, 2017; Rodriguez et al., 2017). Culture
will influence individual behavior and have a major role in the development of individual understanding, including
learning mathematics (Eccles & Wigfield, 2020; Huang et al., 2019). The relationship between culture and mathematics is
what researchers term ethnomathematics.

Ethnomathematics can be divided into six basic activities that can always be found in a number of cultural groups
(Albanese, 2021; Muhtadi & Prahmana, 2017). The six mathematical activities are activities: counting/counting,
determining location, measuring, designing, playing and explaining. Ethnomathematics objects are cultural objects that
contain mathematical concepts in a particular society (Hariastuti & Budiarto, 2019; Prahmana & D’Ambrosio, 2020). As
Bishop argued, ethnomathematical objects are used for mathematical activities such as counting activities, determining
locations, measuring, designing, playing and explaining. The ethnomathematical objects can be in the form of traditional
games, traditional crafts, artifacts, and activities (actions) in the form of culture (Octizasari & Haji, 2019). Furthermore,
the focus in this study is to determine what kind of learning method is suitable for ethnomathematics learning with the
Muaro Jambi temple as a source of learning geometry material. It is hoped that by using this Jambi culture, a modification
of the learning model will be produced that adds to the variety of learning models that are the choice of teaching teachers in
increasing student interest in learning and increasing students' creative thinking skills in mathematics. The formulation of
the problem in this research is how can Gumpang Temple become a source of ethnomathematics learning on flat geometry
material?.

2. RESEARCH METHOD

This study uses a qualitative approach. Qualitative approach is a research approach that wants to know the general
problems in detail by using narrative language that explains (Ngozwana, 2018). Researchers used descriptive and
ethnographic methods to formulate the problems expressed in the research. Researchers want to construct a learning
model that has the potential to be used as a forum for developing Jambi cultural ethnomathematics learning on geometry
material. The research findings were analyzed using descriptive analysis. The framework of this research model is as

follows;
/ Ethnomathematics \

Asking Ethnographic Making an Ethno record

Analysis data

Selecting an
research
question

Writing an
result of
analysis

Figure 1. procedure and analysis data

The picture of the research model is the flow of this research. This research is more of an ethno study so that the researcher
will analyze it with descriptive analysis. The relationship between ethno and mathematics will be an inseparable part in
analyzing the Gumpang temple as a learning resource for junior high school students.

3. RESULTS AND DISCUSSION

Ethnomathematics is an interesting study to be developed in learning mathematics. Ethnomathematics is a form of
learning that is able to provide contextual experiences to students so that mathematics is felt close to students (Hartinah et
al., 2019; Noviyana et al., 2020). In addition to students studying mathematics and its arithmetic concepts, students also
study the history and culture of its community. The ethnomathematics discussion on Gumpang Temple will provide a
description of the historical side and its people. Gumpang Temple is an interesting object to be explored from its historical,
cultural and mathematical elements. Gumpang Temple is located in Nuaro Jambi Village, Muaro Sebo District, Muaro
Jambi Regency, Jambi Province, Indonesia. Through this ethnomathematical study of Gumpang Temple, it is hoped that
students can get to know the culture around the temple and the temple buildings and expect motivation and results.
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Gumpang temple from the history side

The existence of the Muara Jambi Temple site was first known from the report of a British officer named S.C. Crooks. In
1820, Crooke was assigned to visit inland areas along the Batanghari River which is the longest river on the island of
Sumatra. Crooke's account explains that there was an assumption among the settlers that Muaro Jambi was once the
capital of an ancient kingdom. Crooke even had time to see the ruins of brick buildings and areas among the thick forest
near the village (Firsty & Suryasih, 2019).

Furthermore, Muarajambi Temple Sites began to be mentioned again when T. Adams published his notes in the
Oudheidkundig Verslag Magazine in 1921 and 1922. The information was more complete after F.M. Schnitger conducted a
series of studies on this site from 1935 to 1936. Schnitger noted that there were seven temples he mentioned, one of which
was the Gumpang Temple. Several subsequent studies found four other temples, bringing the total number of temples to 11
(Syaputra et al., 2020). Gumpang temple was renovated from 1982 to 1988. During the restoration process, inscriptions
were found on gold plates. The writing used in the inscriptions is the Kawi or Old Javanese script. The contents of the
inscription are the mantras/mames used in the Vajradhatu-Mandala. The indications can be seen from the characteristics of
the letters that tend to form round, and the presence of pigtails on certain letters. Based on this paleographic study,
Boechari in his 1985 research report argued that Gumpung Temple was founded in the mid-9th century to the early 10th
century (Pamungkas & Agustiningsih, 2018).

At Gumpung Temple, a statue without a head and both arms was found. Based on gender and hand posture (mudra),
this statue is thought to be a statue of Prajnaparamita (Goddess of Knowledge in the Buddhist pantheon system). This
statue is similar to a similar statue found in Java in the Singhasari style dating from around the 13th century AD.
Furthermore, the discovery of letters on gold paper is estimated to date from around the 9th-10th century AD. Meanwhile,
around the temple area, many Chinese ceramic shards were found, most of which came from the Song-Yuan Dynasty
(11th-14th century AD), in addition to an older period, namely from the T'ang Dynasty (century AD). 8-9 AD) (Indrayani,
2021). Meanwhile, in relation to functions, it is known that the Muarajambi area contains various interesting indicators.
For example, during the demolition of the base of the Gumpung Temple building, 13 holes were found in the middle with a
rectangular layout containing items in the form of gold paper. precious stones, gold paper inscribed with Old Javanese
script, and gold cepuk. The constellation of these holes obeys the eight cardinal directions. The inscription on the gold paper
mentions Buddhist mantras according to their placement in the cardinal directions. These discoveries add to historical
knowledge that there was a big event in Muaro Jambi, in this case the public and students are expected to appreciate
history.

Gumpang temple from the society side

Muaro Jambi Temple Complex is the largest Buddhist temple complex in Southeast Asia, which stretches from west to east
on the banks of the Batanghari river with a length of 7.5 km and an area of 260 hectares. This temple complex is located in
Muaro Jambi Village, Maro Sebo District, Muaro Jambi Regency, Jambi Province, which can be reached by land about 30
kilometers from Jambi City. Muaro Jambi Temple is thought to have been a complex of worship or Buddhist education
complex so that many Buddhist statues and artifacts were found. In particular, Gumpung Temple is the second largest
temple after the Kedaton temple in the Muaro Jambi temple complex. Junus Satrio Admodjo stated that the area was once
inhabited and became a meeting point for various cultures. It is proven by finding beads from Persia, China and India.
Meanwhile, Mahayana Tantrayana Buddhism is suspected to be the majority religion with evidence of the discovery of
plates bearing the words "wajra" on several temples in the form of Mandalas (Marmoah & Kasiono, 2017).

In addition, Gumpang Temple and other temples have different styles and materials from the existing temples on the
island of Java. When viewed in terms of the architectural style of this temple, some of the temple complexes are dominated
by the distinctive features of the Buddhist heritage, especially the Buddhist Tantarayana, although there are several
buildings that have been inspired by Hindu teachings. In the Gumpang temple complex, a statue of Prajnyaparamita, aka
the symbol of the goddess of fertility, was found, which has many similarities with the Prajnparamita statue in the era of
the Singosari kingdom. In this complex not only found several temples but also there are ancient man-made ditches or
canals. pools of water reservoirs and mounds of earth in which there are ancient brick structures. In the complex, there are
at least 85 menopos which are still owned by local residents. Furthermore, with the existence of the Gumpang Temple and
the temple complex, it forms a new culture in the community around the temple. The Malay culture, the majority of which
are fishermen, are currently turning to tourism, bicycle rental, trading and service providers. From the economic side, the
community also increases, the cultural impact of the community increases. In addition, the growth of a culture of tolerance
(Aradea & Mustikawan, 2018). Where the community around the temple is currently Muslim, but when at the moment of
celebration of life and culture, people respect the existence of Hindu and Buddhist religions that celebrate in the temple
environment.

Gumpang temple from the mathematics side
Gumpang temple and various other interesting discoveries. Gumpang temple besides having many cultural and historical
values, Gumpang temple also has a unique mathematical element. Here is a picture of the gumpang temple;
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Figure 2. Gumpang Temple

Figure 2 is the gumpang temple on the side is the original picture that looks very sturdy. Figure 2 shows the gumpang
temple from the front view. There is a door leading to the room in a rectangular shape. In addition, there are left and right
sides of the door which are also rectangular in shape. In general, to find the area of a rectangle analysis of the area of part
A. To analyze the area of the door (A) there is a rectangular formula. To make it easier to analyze, the researcher added
points a, b, ¢, and d in part A.

a d

A

b c
Figure 3. Building A

Figure 3 there are points a, b, ¢, and d. To find out the area of building A, we use the rectangular equation, namely;
Area A = length ab x length bd ... (1)

Furthermore, the C and D buildings also have the same characteristics, namely the rectangular shape. It can be seen that
the C and D buildings have the same size, this shows the regularity of the gumpang temple building. The regularity of the
building structure is the most important thing in the construction of the temple to strengthen the building. So that
researchers can draw a conclusion by calculating the sides of the shape C or shape D. Mathematically the area of the C or D
shape can be calculated using the following equation;

C

q r

Figure 4. Building C

Figure 4 the researcher gives the points o, p, q, and r in the hope of making it easier to write the rectangular equation,

namely;
Area C = length of op x length of pr...(2)

From the two equations and analysis given, the front of the temple is a rectangular side. Next, the researcher will analyze
on the other side.

Figure 5. The Gumpang temple, left side view Figure 6. The Gumpang temple, right side view
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Figures 5 and 6 are pictures of the side of the temple gumpang which depict the whole rectangle. So the gumpang temple is
an example of rectangular geometry. Therefore, the researcher will conclude that the Gumpang Temple is a learning
resource for rectangular geometry.

4. CONCLUSION

Based on the findings and analysis, culture and mathematics have a close relationship and researchers term it
ethnomathematics. One of the historical products that can be seen is the Gumpang Temple which is located in Muaro
Jambi, Jambi, Indonesia. Based on a literature review, it was found that Boechari in his research report in 1985 argued
that Gumpung Temple was founded in the mid 9th to early 10th centuries. This was reinforced by the findings of Chinese
ceramic shards, most of which came from the Song-Yuan Dynasty (11th-14th centuries). AD), in addition to the older period,
namely from the T'ang Dynasty (8th—9th century AD). The existence of Gumpang Temple and this temple complex has
formed a new culture in the community around the temple. The Malay culture, the majority of which are fishermen, are
currently turning to tourism, bicycle rental, trading and service providers. In addition, the temple community is currently
Muslim, but when at the moment of celebration of life and buddha, people respect the existence of religion and culture that
celebrates in the temple environment. From the temple building, it was found that each side of the gumpang temple depicts
a whole rectangle. So the gumpang temple is an example of rectangular geometry.
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