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Abstract:

This research aims to examine the mathematical concepts contained in the carving of traditional tongkonan houses and provide information about the meaning contained of each carving in the tongkonan house. The research method used is qualitative research method. The results of the study are obtained by observation and interview. The results obtained that it turns out, in some Toraja carvings, contain the concept of transformational geometry, namely reflection. And the information obtained also that the carvings in the tongkonan house are very loaded with meaning, especially about advice, prayer or hope to all members of the tongkonan.. 
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GEOMETRI TRANFORMASI PADA UKIRAN-UKIRAN RUMAH TONGKONAN TORAJA
Abstrak:

Penelitian ini bertujuan untuk  mengkaji konsep matematika yang terdapat pada ukiran rumah adat tongkonan dan memberikan informasi tentang makna yang terkandung dari setiap ukiran yang ada pada rumah tongkonan.  Metode penelitian yang digunakan adalah metode penelitian kualitatif. Hasil penelitian yang diperoleh dengan cara observasi dan wawancara. Hasil yang didapatkan bahwa ternyata, dalam beberapa ukiran Toraja, mengandung konsep geometri transformasi, seperti refleksi . Serta informasi yang didapatkan pula bahwa ukiran-ukiran yang ada pada rumah tongkonan itu sangat sarat dengan makna terutama tentang nasehat, doa atau harapan kepada seluruh anggota dari tongkonan tersebut. 
Kata Kunci: Geometri Transformasi, Ukiran Tongkonan, Konsep Matematika. 
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M 
)INTRODUCTION

athematics is one of the subjects that are still very difficult to understand and feared by students today. This fear of mathematics is none other than because the defense of mathematics is not familiar with students and the abstract nature of mathematics itself.
[bookmark: _Hlk54347061]Based on the results of interviews with some of their students revealed that it is difficult for them to learn mathematics because there are too many formulas and not context for them. While based on the results of interviews with math student eye teachers, the cause of students difficulty understanding and understanding mathematics is due to a lack of understanding of the basic concepts of mathematics. Based on the results of research one of the mistakes students in solving mathematical problems is due to concept errors (Suri &Yusem: 2018). The teacher revealed that specifically on transformational geomtery material, students are very difficult to talk about translation, dilation, rotation, and reflection. In addition, teachers admit that it is very difficult to explain about the concepts of translation, dilation, rotation, and reflection itself. For this reason, a solution is needed for students and teachers so that students can explore mathematical concepts, especially in transformational geomtery materials. One solution is culture-based mathematical learning. The practice of mathematics in cultural groups is Ethnonomathematika.  (D’Ambrosio, U. (1989). Ethnonomathematika is the study of the relationship between mathematics and culture. It refers to a broad set of ideas ranging from different numerical and mathematical systems to multicultural mathematics education. The purpose of ethnonomathematika is to contribute both to cultural understanding and mathematical understanding, but primarily to appreciating the relationship between the two. Toraja is an area rich in culture such as the traditional Toraja house that is Tongkonan. The most dominating cultural elements of this house are unique and interesting carvings. Each motif in the carving of the traditional Tongkonan house has its own meaning. From the traditional house tongkonan actually contains mathematical concepts. If we look closely at the carvings on the traditional tongkonan house, all of them have mathematical concepts, one of which is geomtery transformation. From the traditional house tongkonan actually contains mathematical concepts. Carvings in the Tongkonan House have a type of geometric transformation. In this carving we find many types of geometric transformations, namely translation, dilation, rotation, and reflection.
The results also showed that students were more enthusiastic when taught using Toraja carvings (Suri et al: 2019). This research is expected to examine the mathematical concepts contained in the carving of traditional tongkonan houses and can be obtained teaching materials that can accommodate home-based learning of 

tongkonan custom and to find out how the application of teaching materials in mathematical learning.
METHODS
The research method used is qualitative research method. The first to the third stage is done in a quality manner. The first stage is to identify and interview the initial subject of the researcher, namely people who understand and understand about the intricacies of carvings on toraja tongkonan houses in this case are indigenous figures. The second stage is to collect confident data through surveys and further interviews to related sources regarding the meaning of the carvings of toraja traditional tongkonan houses. The third stage is to manage and analyze data sets and conduct publications obtained from survey results and interviews in connection with the meaning and meaning contained in the traditional tongkonan toraja house.
1. Identify and Interview
Identify and interview problems by trying to find information on the types of geometric transformations contained in the traditional tongkonan toraja house.
2. Collect data
Collecting interview survey data is done by looking for and digging for information about the types of geometric translation contained in the carvings of traditional tongkonan toraja ruman. The interview was conducted to find out the meaning contained in the carvings of traditional tongkonan toraja houses. Interviews are conducted to indigenous figures and related sources.
3. Managing and Analyzing data
Conducting data analysis from interview results and data collection on types of geomteri transformation, meaning contained in toraja traditional houses and making teaching materials about traditional tongkonan houses about transformational geometry
RESULTS AND DISCUSSION
		Concept of Reflection/Mirroring on Toraja Carvings
0. Type of Carving paqbarre allo
The word paqbarre allo consists of 2 words, namely, barre and allo, barre means roundabout or roundabout and allo means sun. So paqbarre allo is a carving that resembles a circle of the sun with its radiance. This type of carving is found in barrels and barns. The meaning of the carving paqbarre allo is a symbol of greatness and pride for the Toraja people. If noticed, the carving of paqbarre allo is included in the reflection / mirroring of the line x, line y and against point 0 (0,0). However, researchers focused paqbarre allo on the x line as in the image below.		
[image: Graphical user interface, text, application, Word
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                Figure 1. paqbarre allo 
	
1. Type Of Carving paqtedong
Figure 2 is a type of paqtedong carving. This carving resembles the face of a buffalo. In general, buffalo has a function as mating gold, a transaction tool in the buying and selling of Toraja people, as a sacrifice of offerings to gods and ancestors. The meaning of paqtedong carving for the Toraja community is a symbol of welfare for the Toraja people and is a symbol of prosperity and life. When carefully observed, the carving of paqtedong is included in the reflection / reflection of the y line.
                    [image: Graphical user interface, text, application, Word
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1. Type Of Carving paqtakku pare
Figure 3 is a type of carving paqtakku pare. The word paqtakku pare consists of 2 words namely, takku and pare, the word takku means submission and pare means rice. Rice plants are the main plant in Toraja and are considered noble because according to the parents of rice ancestors in the beginning were humans. This carving resembles a submissive rice fruit. The meaning of carving paqtakku pare for the people of Toraja is that in this life it still humbles itself in association like rice that increasingly contains more submission. If carefully observed then the carving of paqtakku pare is included in the mirroring / reflection of the line y = x.
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Figure 3. paqtakku pare
1. Type Of Carving  paqsekong kandaure
Figure 4 is a type of carving paqsekong kandaure. The word paqsekong kandaure consists of two words, namely sekong and kandaure. Sekong means twist or twist and kandaure means the shape of the elbow line. The meaning of the carving of paqsekong kandaure is a derivative or posterity may always live in happiness like light. If carefully observed, the carving of paqsekong kandaure is included in the reflection of the line y = -x
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Figure 4. paqsekong kandaure 
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CONCLUSION
Based on some of the mirroring images above shows that the carving of paqtangkiq pattung II, paqbaranaq II and paqkapuq baka contains the concept of mirroring / reflection with a mirror on the coordinate axis that is mirroring against point 0 (0.0). From the picture is a concrete image of the concept of reflection / mirroring at point 0 (0,0).
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menyverupai buah padi yane tuaduk. Makna dasi wkiran pagtabu pare basi
masyasakat Toraja ialab dalam kehidupan ini tetap mercndabkan did dalam.
pereaylan bagaikan padi vang makin berisi makin tunduk. Jika diperhatikan dengan
scksama maka ukitan pagiaklu pare termasuk dalam peacsminan/refleksi

] teshadap garis y =x. v

- Gambar 4.20. Hasil pencetminan pagtakku pare terhadap garis y=x
d. Pencerminan Ukiran Terhadap Garis y =
Berikut ini icnis ukiran Toraja yane termasuk dalam sefleksi/pencerminan, teshadap garis y = -x

Dlenis wkisan paasekong baudaure.

K Gambar 4.22 Ukiran paasekeng kandaure
Gambr 4.22. merupakan isnis ukiran pagsekone kandaure. Kata pagsekong kandaure terdisi atas. |
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Gambar 4.22 Ukiran pagsekeng kaudaure
Gambs 4.22. mesupakan ienis vkitan zagsekong kaudaure. Kata pagsekong bandaure terdisi. atas.
dua kata vakni sekeng dan kandaure. Sekong artinya liku ataw kelok dan fandaure artinva bentuk
garis siku-siku. Makna da ukisan zagsekong kandaure adalab_turunan afaw anak cucw kiranva
- sslaly hidup. dalam. kebehagiaan bagaikas hava. Apabila dipsrhatikan dengan seksama maka
wkiran pagsekong kandaure tesmasuk dalam pencsominan/ssfleksi teshadap garis
] seperti pada gambar dibawah ini.

x

Gambar 4. 23. Hasil pencssminan pagsekene kandaure tsihadap garis
] y=x
Berdasarkan gambar diatas menunivkkan bahwa ukiran pagsekong kandaure mengandung konsep
pencerminan/refleksi dengan cermin pada sumbu koordinat yakni pencerminan terhadap sumbu y
=-x.Dari gambar tersebut merupakan gambar konkrit dari konsep refleksi/pencerminan pada garis
y = x schingga dapat ditemukan konsep matematika dari refleksi tersebut seperti digambarkan
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bulatan matahari dengan pancaran sinarnya. Jenis ukiran ini terdapat pada tongkonan dan
lumbung. Makna dari ukiran pagbarre allo ialah lambang kebesaran dan kebanggaan bagi
orang-orang Toraja. Jika diperhatikan maka ukiran zagbarre alle. termasuk dalam
] seflcksi/pencsominan teshadap garis x. garis y dan terhadap tifik 0 (0.0). Akan tetapi
pensliti memfokuskan ragbarre alle pada garis x seperti pada gambar dibawah ini.

Gambear 1. pagharre alle.

©. Jenis vkisan pagtedeng.
b Gambar 4.6. merupakan ienis wkiran pagtedeng. ukiran ini meaverupai bagian muka
seckor kerbau. Pada umumava kerbay mempunvai funesi sebagai emas kawin. alat
] transaksi dalam jval beli masvarakat Toraia. sebagai korban persembaban kepada dewa
dan Iclubur. Makna ukiran pagtedeng bagi masvarakat Tomia merupakan lambang.
kesciahteraan, bagi masvarakat Tomia dan merupakan lambase kemakmusan dan -
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Gambar 4.6. merupakan ienis wkiran pagtedeng. ukiran ini meaverupai bagian muka
] seskor kerbau. Pada umumava kerbay mempunvai funesi sebagai emas kawin. alat
transaksi dalam jval beli masvasakat Toraia. sebagai korban perssmbaban kepada dewa
| dan Iclubur. Makna ukiran pagtedeng bagi masvarakat Tomia merupakan lambang.
kesciahteraan, bagi masvarakat Tomia dan merupakan lambase kemakmusan dan
] kchidupan. Apabila diperhatikan dengan seksama maka vkisan pagtedong termasuk
N dalam refleksi/pencerminan tethadap garis v seperti pada gambar 4.7. berikut:
v
Figure 2. bagtedong.
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