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Abstract

Rotation (rotation) is one of the materials in the transformation of geometry. Rotational learning can be the
basis for student understanding geometrically because of its dynamic nature. Rotational learning can allow
students to relate some geometric concepts such as congruence and equivalence. The study aims to explore the
students’ inductive reasoning in rotation problem through the context of songket Palembang pattern in class
IX. This research is related to the Indonesian Realistic Mathematics Approach (PMRI) as a learning approach
used. The methodology used in this study is Design Research type validation studies consisting of three stages:
preliminary design, experimental design, and retrospective analysis. The study was conducted for 1X grade
students of SMP Negeri 1 Palembang. The learning path (Hypothetical Learning Trajectory) in design research
plays an important role as a research design and instrument. The Hypothetical Learning Trajectory was
developed together with a series of activities using the contet of songket Palembang pattern such as pucuk
rebung pattern, lepus pattern, lintang pattern, etc. Data collected in the form of video recordings and photos
during the learning process, student interviews, student work results, discussion results, and field notes at each
meeting. The instruments used include documentation in the form of video recordings and photos, interview
sheets, student activity sheets, field note sheets, and the Hypothetical Learning Trajectory (HLT). Media used
in this study was the students’ worksheet. The result of this study indicated that exploration using the context
of songket Palembang patterns can help inductive reasoning ability on students when solving rotation problem.
The conclusion of this study is the use of songket Palembang pattern as starting point in mathematics learning
in rotation material helps the students to explore their inductive reasoning skill in solving rotation problems.
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Abstrak

Rotasi (perputaran) merupakan salah satu materi dalam transformasi geometri. Pembelajaran rotasi dapat
menjadi dasar bagi pemahaman siswa secara geometris karena sifat dinamisnya. Pembelajaran rotasi dapat
memungkinkan siswa untuk untuk menghubungkan beberapa konsep geometri seperti kongruensi dan
ekuivalensi. Penelitian ini bertujuan untuk mengeksplorasi kemampuan penalaran induktif peserta didik pada
pembelajaran rotasi menggunakan konteks motif kain songket Palembang di kelas 1X. Penelitian ini
menggunakan Pendekatan Matematika Realistik Indonesia (PMRI). Metode yang digunakan dalam penelitian
ini adalah Design Researh tipe validation studies yang terdiri dari tiga tahap: preliminary design, experimental
design dan retrospective analysis. Subjek penelitian adalah peserta didik kelas X SMP Negeri 1 Palembang.
Dugaan lintasan belajar (Hypotetical Learning Trajectory) dalam penelitian ini berperan penting sebagai desain
dan instrumen penelitian. HLT (Hypotetical Learning Trajectory) yang dikembangkan berisi rangkaian
aktivitas pembelajaran rotasi menggunakan konteks motif songket Palembang, seperti: motif pucuk rebung,
motif lepus, motif lintang, dll. Data yang dikumpulkan berupa rekaman video dan foto selama pembelajaran
berlangsung, hasil wawancara siswa, hasil kerja siswa, hasil diskusi, serta catatan lapangan di setiap
pertemuan. Instrumen yang digunakan antara lain dokumentasi berupa rekaman video dan foto, lembar
wawancara, lembar aktivitas siswa, lembar catatan lapangan, dan Hypothetical Learning Trajectory (HLT).
Media yang digunakan dalam penelitian ini adalah Lembar Aktivitas Siswa (LAS). Hasil penelitian ini
menunjukkan bahwa dengan menggunakan konteks motif kain songket Palembang pada pembelajaran rotasi
dapat membantu mengeksplorasi kemampuan penalaran induktif peserta didik.
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INTRODUCTION

Geometric transformation is a vital material to learn because it is beneficial to build spatial
ability, geometric reasoning ability and strengthen mathematical proof (de Villiers, 2017). According
to Trung et al (2019), there are three crucial reasons to learn geometric transformation in mathematics,
i.e., an opportunity for students to think about essential mathematics concepts (e.g., functions,
symmetry), a context to observe mathematics as an interconnected science discipline, and an
opportunity for students to be involved in performing high-level reasoning activities using various
representations.

Several geometric transformation types exist, i.e., translation, reflection, rotation, and dilatation
(Kemendikbud, 2018). Rotation is material in geometric transformation. Rotation learning can be
fundamental for students to understand geometry due to its dynamic nature. Rotation learning enables
students to connect several geometric concepts, such as congruency and equivalency (Panorkou &
Maloney, 2015).

The challenges for students in rotation learning are determining the rotation direction and
imagining rotation manipulation of a geometric object having a complex form (Morris & Paulsen,
2011). Another challenge is constructing a geometric transformation proof in algebra and writing its
systematic reasoning (Naidoo & Bansilal, 2010; Bansilal, James & Naidoo, 2014). It illustrates the
low reasoning ability of students in the rotation transformation material. Based on the TIMSS result of
2015, Indonesia ranked 44 out of 49 countries, achieving a score of 397 in the reasoning cognitive
domain aspect, i.e., reasoning aspect. It indicates low student reasoning (Mullis, Martin, & Hooper,
2016).

One of the measures in improving the reasoning ability of students in the rotation material is by
conducting learning with a Realistic Mathematics Education (RME) approach. The RME approach is
appropriate in learning observed from middle school students' mathematical reasoning and
communication abilities (Zaini & Marsigit, 2014). Zulkardi (2002) also suggested that RME learning
allows students to express their opinions and solve geometric transformation problems independently.

In the RME learning process, a context is used as a starting point towards the learning process
(Zulkardi & Putri, 2019). The context in RME learning can be developed according to the local
culture conditions in Indonesia (Sembiring, Hoogland & Dolk, 2010). The context can take form of
problems in daily life (Van den Heuvel-Panhuizen, M., & Drijvers, P. (2014); Utari, Putri, & Hartono,
2015). Context utilization in mathematics learning allows mathematics learning to be valuable
because the context can bring abstract mathematical concepts into a representative and understandable
context (Nasution, Putri, & Zulkardi, 2018).

The researcher employed the Palembang songket fabric context as the starting point in rotation
learning in this study. Songket fabric is a traditional cloth in the form of weaving decorated with

various gold, silver, and silk threads. Following a study by Soegeng (1983), there are four types of
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decoration in songket: geometric ornaments, flora, living things, and decorative. From an aesthetic
point of view, compositions in geometric decoration are based on straight or curved lines that describe
(triangles, rectangles, circles, and polygons).

Geometric forms in songket fabric can be used as the contacts in transforming a point, line, or
plain. A study that relates geometry and cultural context was performed by Zainab (2013), producing
number sequence patterns from the Palembang Tajung fabric pattern. It is in line with Thagi's (2012)
findings, concluding that educators can teach geometric transformation aided by images. He argued
that students could find transformation shadow characteristics through visuals to learn transformation.
Therefore, songket fabric pattern can be used as the context in rotation learning. Besides, no study
utilizes the Palembang songket fabric pattern context in rotation learning. Based on the background,
the current study aimed to explore the inductive reasoning ability of students in rotation learning using

the Palembang songket fabric pattern.

METHODS

The method employed in this study was the design research type validation study method,
aiming to develop Local Instructional Theory (LIT) by the cooperation between researchers and
teachers to improve learning quality. The current study involved 15 Grade 1X students of SMP Negeri
1 Palembang and a teacher as the model. The study was conducted in the odd semester of 2020/2021.

Data were collected from documents of photos, videos, observation, interviews, and worksheet
results. Worksheet results were analyzed based on seven inductive reasoning steps according to
Febriani & Rusyidi (2013): (1) understanding problems, (2) managing problems, (3) searching for and
guessing patterns, (4) guessing a formula, (5) validating presumptions, (6) generalization, and (7)
generalization enhancement. However, although these seven steps must emerge in analyzing students'
inductive reasoning, not all of them must occur.

Subsequently, obtained data were analyzed using the descriptive qualitative approach. The
design research has three steps, i.e., preparing for the experiment, designing the experiment, and
retrospective analysis (Van den Akker, Mckenney, Nieveen, 2006).

In the preparing-for-the-experiment step, the researcher conducted a literature review regarding
the rotation material, concepts constructing such a topic, inductive reasoning, RME, design research,
songket fabric, and geogebra to formulate an initial strategy presumption of students in geometric
transformational rotation learning.

The researcher also examined initial student ability by interviewing several students. The
interview results were used as the base to observe the extent of student comprehension of the learning
prerequisite material. The results were also employed to design the learning activity series, i.e.,
Hypothetical Learning Trajectory (HLT). The designed HLT is dynamic; thus, allowing a cyclic

process creation to be transformed and developed during the learning process trial (Putri, Dolk, &
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Zulkardi, 2015).

The second step of designing the experiment has two cycles, i.e., cycle 1 (pilot experiment) and
cycle 2 (teaching experiment). And cycle one, the researcher played a role as teachers involving two
groups with heterogeneous abilities, i.e., high, moderate, and poor abilities. This step aims to discover
students' initial ability and try the designed HLT. Also, data in this step are necessary to adjust and
revise the HLT before implementing it on the subsequent or teaching experiment steps. In cycle 2,
students were taught by their teacher as the model teacher, well the researcher played a role as
observers in the learning activity. After completing the learning activity, the researcher and teacher
reflected on the learning activity to improve future learning. In conducting a teaching experiment, the
researcher collected data by documenting the learning activity through videos, photos, worksheet
results, and selecting several students to be interviewed.

The third step is a retrospective analysis. Data collected from the teaching experiment step were
analyzed to develop the future learning design (Putri, Dolk, & Zulkardi, 2015).

RESULTS AND DISCUSSION

The study was designed to produce a learning trajectory in rotation learning using the RME
approach with the balance on cat fabric pattern contacts to explore the inductive reasoning ability of
middle school students. Before starting the learning, in discovering students' initial ability, the
researcher interviewed students as the study subjects. Moreover, the researcher also performed a pre-
test on rotation.

Pre-test results show that students have understood the principle of rotation of simple geometric
shapes. After discovering students' initial ability through pretest, the cycle line learning or pilot
experiment was conducted. In this step, the researcher involved six students divided into two
heterogeneous groups, with the researcher as the model teacher. The pilot experiment results
demonstrated that students could execute rotation together in a group based on the problem given.
Then, a retrospective analysis of cycle one was performed. The result was utilized for improvement (if
necessary) before entering the teaching experiment step. After conducting the retrospective analysis of
cycle 1, the actual learning trajectory during the teaching process has matched the designed HLT.

Then, the cycle 2 learning or teaching experiment was carried out. There were two problems
delivered to students concerning rotation. The questions given to students are questions about
determining the position of geometric figures before or after rotation and generalizing general shapes
(x’, y’) as a result of rotation. The worksheet results of students were analyzed based on seven
inductive reasoning steps, i.e., (1) understanding problems, (2) managing problems, (3) searching for
and guessing patterns, (4) guessing a formula, (5) validating presumptions, (6) generalization, and (7)
generalization enhancement. However, although these seven steps must emerge in analyzing students'

inductive reasoning, not all of them must occur.
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Below, the inductive reasoning description of students with high, moderate, and poor abilities is

explained. Febriani & Rusyidi (2013) described the seven steps in detail, as presented in Table 1.

Table 1. The Relation between inductive reasoning steps and rotation problem indicators

Inductive Reasoning Step

Indicator in Solving Rotation Problems

Understanding problems

Students can re-explain information available in the

guestion

Managing problems

Students can use information on the question to draw the

shape before/after rotation

Searching for and guessing

patterns

Students can identify similarities or differences of

coordinates on the shape before and after rotation

Guessing the formula

Students can guess rules in the shape coordinates

before/after rotation from several coordinates

Validate presumptions

Students validate applicable presumed rules by examining

all representing coordinates

Generalization

Students can determine rules for (x ', y ') as the rotation

outcome

Generalization enhancement

Students can check (x ', y ")

Problem I can be observed in Figure 1.
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Figure 1. Problem I in students’ worksheet
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The problem I in Figure 1 aims to discover whether students understand the rotation definition
and its characteristics. The problem 1 focused on the idea of rotation in the context of songket
palembang motif by continuing to emphasize that the songket palembang motif was formed by
rotations. Problem 1 also gave students further opportunities to talk about motions, images, and
clockwise and counterclockwise movements. An ensuing discussion shed light on the importance of
how one motif was rotated to make a full motif. Students were asked to understand the question and
read comprehensively in the first step. The result from the question in Figure 1 asked students to

conclude the rotation definition and characteristics based on the figure. Student answers are presented

in Figure 2.
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Figure 2. Students’ answers on problem |

From Figures 2 (a) and (b), overall, students could understand the question’s instruction and
information correctly, although they answered with different strategies and sentences. Student A and
student B could re-explain information that is available and asked from each question. It shows that
student A and student B have applied the understanding problem step.

Both answers show that students have different reasoning processes. Student A answered all
sub number in number 1 correctly. Students A also can guess rules in the shape of motif before and
after rotation by answer the angle measurement of motif rotation and the direction correctly. This
shows that students A has inductive reasoning ability which is guessing patterns and guessing the
formula.

Student B answered only 3 sub-number from number 1 correctly. The student's answer errors
were found in the last 3 sub-number questions where students were wrong in determining the angle
measurement of rotation. This illustrates that student B actually has been able to identify the
similarities/differences in positions before and after the rotation results correctly, but the solution

contains one significant error/lack.
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Then, in defining rotation, they only gave another term. Student B also incompletely defined
rotation characteristics. Meanwhile, Student A could answer rotation direction, definition, and
characteristics correctly and completely.

From the study of the first problem, it has been seen that the implementation of RME is in
accordance with what was stated by Yansen, Putri, Zulkardi & Fatimah (2019) that learning begins by
presenting realistic or contextual problems to facilitate the learning process. It will allow students to
relate the events they have experienced with the mathematical concepts. At this stage, the role of the
teacher is significant. Teachers must observe, remind, or assist students' works until they are aware
and improve their mistakes. In applying this method, students are guessed to avoid conceptual and
procedural mistakes in the next questions and be more meticulous in reading and solving the question.

From 15 students, the following answers are the best for question 1 (in Figure 3).
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The utilization of Palembang songket fabric pattern context in question one is beneficial to help
develop students' inductive reasoning in the rotation learning. The reasoning process occurs when
students can re-explain information asked and provided from the question. Question 1 shows that
students have learned following the designed HLT. Regardless of mistakes in Student B’s answer,
they have comprehended the problem and expressed their thought using their knowledge and words.

Then, Problem 2 is presented in Figure 4.

Ayo kita gali informasi

Motif Songket Pucuk Rebung

Dani sckian banyak motif songket, anda pasti pemah melihat Pucuk Rebung. Pucuk
rebung merupakan salah satu motif geometris yang ada di kain songket palembang.
Berbentuk segitiga sama kaki, dengan untaian doun dan sulur yang melingkar-lmgkar
cantik. Biasanya berbaris rapi di sepanjang sisi kain atau jadi pagar clok di tumpal atau vjung

kain. Pucuk Rcbung memang salah satu motif maling populer di wastra melayu. Di Dukalah aplikasi geogebra. Buatlah flusirasi motif pucck reburg benupa segitipa samma kaki
scpanjang pulas Sumatern, motif ini dibentuk dani scogketan benang-benang emas yang secara bebas, lalu jawah pertanyaan berdlot ini :
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-
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mana yang menjadi hasil rotsinya? (Gunakan bassaan g bra unmk kannya) 1.

Apakah bavangan hasil rotasi dari suatu benda dengan sisdut rotasi 909 searmh jarum jam

t V ] ? lan berlawanen jarumn jam akan menghasilkan hasil yang sama?

Figure 4. Problem 2 in student worksheet

Problem 2 in Figure 4 aims to enable students to draw simple geometry shapes after clockwise
and counterclockwise 90° and 180° rotations to the center (0,0) and determine the general form (x',y")
after (x, y) is clockwise and counterclockwise 90° and 180° rotations to the center (0,0). The bamboo
shoot pattern context is the starting point for this problem. The final result given in Figure 4 asked
students to explain the steps for getting the image of a rotated object and painting the image of a

rotated object. Here are the students’ answers.
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4. Jika segitign iersebut dirotasikan 1809 berlawanan arah jarum jam dengan pusat rotasi

AR RIFDMaN it mifatban titik 7, hagaimana bayangan hasil rotasinya?
Az(-e2) .
6= (4,2 {-4,-1)% A (=2,-1)
c= (3,97
Bukalah aplikasi geogebra. Buntlah shestrasi motif pucul rebung beriupa segitig sama kaks N
securn bebas, lalu jawab pertanyaan berikut ini : e’ (-3,-5)

I. Juka segitiga tersebut dirctasikan 909 berlawanan arah jarem jam dengan pusat rotasi
titik £, bagmimana bayangan hasil rotasinya®

(53 ‘~I<}

K (za) (4,4 & po(m2,-) Ya, b loagamgan seqin

rotasi e = —\Bo

5. Bagaimana jika segitiga tersebut dirotasikan 150 searah arah jarum jam dengan posat
ratasi titik P, bagaimana bayangan basil mtasinya? Apakah hasilnya sama dengan jika
diratasikan 180 berlawanan arzh jarnsm jam?

¥ (2,4)

]

¢ (3,~5)

1 Jika segitign tersebut dirotasikan %0° searsh jarum jam dengam pusat rotas itk 0,
bay Ty hasil imya?

g bayangan fasi rotesing 6. Jika segitign iersebut dirotasikan 270° berlawanan arah jarum jam dengan pusat rotasi
triik £, bagaimana bayangan hasil rotasioya?

A [1,41)

D" (5,9) () rl> ¢’ (5,)

a' (1, -4) g }
2,4

Jika segitign tersebut dirotasikan 270% seasmb jarum jam dergan pusat rotasi itk O,
bagamana hayangan hasil rotasinya?

1. pakah bayangan hasil rotasi dari suatu bend dengan sudut rotasi 909 searzh jarum jam
dan berk  jarum jam akan hasilkan hasil yang sama?

g' (-1, 4}
Tidak, Hq;ﬂqu\,_,“" {*;aq C

A" (-, 1)

KESIMPULAMN

Setelah kamu menjawah pertanyaan tersebut. apa yang dapat kamu simpulkan?

= Hasil rolas dengan sudut berapa dan arah bagaimana akan menghasilkan bayangan yang

sama ?

Hast fohun 9¢ cesral farum o = Hasit #0957 2397 ‘perlawa o nk_gurm
— W " perlawsvm g gy — (1 Lhe 5earale jomm e,

W 18 wtriaumon prm sws —H— B S20ral durum dom

= Jika sembarang titik (x, ¥) derotasskan S0 demgan pesat rotasi titik asal £0, 0) szarah
janam jam dan berlawanan arah jarum jam bagaimana bayangan hasil rotasmya?

% %
(b9) = (340 ((xy) — 4
Ihlldq Lt
Wrem Jow Mt g

= Jikn serbarang titik (x. ) dirotasikan | 80P dengan pusat rotasi titik asal ({10, 0) searah
janam jam dan berdawanan amh jarum jam bagaimana bayangan hasil rotasinya?

[ry — 2.9

Figure 5. Answer of student A

From Figure 5, student A could understand the rotation problem and re-explain the information

that is known and asked on the question properly and completely. Student A managed to rotate
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geometric shapes by 90° and 180° either counterclockwise or clockwise. The picture made by student
A is also correct. It demonstrates that student A could understand the problem and manage data.
Student A also made conjectures for (x’,y’) as the rotation result. Student A could determine all the
corner points of the shape before and after rotation. It indicates that student A searched for and
guessed patterns.

In determining the general form of (x',y), after rotating (x,y) by 90° and 180°
counterclockwise and clockwise with the center (0,0), student A connected each corner point with the
center (0,0) and compared it with the imaged point. It illustrates that student A could generalize
appropriately in the stage of making general forms. Student A has also enhanced generalizations by

examining the general forms made.

4. Jika segitiga tersebut dirotasikan 1809 berlawanan aroh jarum jam dengan pusat rotasi
titik £, bagaimana bayangan hasil rotasinya?

N

Bukalah aplikasi geogeben. Buntlah ilustrasi motif pecuk reburg berupa segitiga sama kaki c
secarn bebas, kalu jawab pertanyaan berikut imi :

1. Jika segitiga terschut dirotasikan 909 berlawanar arth jansm jam dengan pusat rotasi

titik . bagaimana bayangan hasil rotasinya 5. Bagaimana jika scgitiga tersebut dirotasikan 1807 scarah arak jarum jam dengan pusat
rotasi fitik P, bagaimara hayangan basil rotasinya? Apakah hasibnya sama dengan jika
dirctasikan 180 berlawanan arh janam jam?

.
DC' “Jv*' Yoo smman

B

6. Jika scgitign terschut dirotasikan 2709 berlawanan arah jarum jam dengan pusat rotasi
Jika segitign tersebut dirotasilan %00 searsh jarum jam denpan pusst rotas titik O, itk £}, bagaimana bayangan hasil rotasinya?
bagnimara hayangan hasil rotasinga®

< )

A
»

Jka segitiga tersebut dirotasikan 2707 scarab jarum jam demgan pusat rotasi titik 0,
bagaimana hayangan hasil rotasinga?

£
]
1. Apakah bayangan hasil raiasi dari suatu benda dergan sudut rotasi 909 searsh jarum jam c
dan berlawanan jarum jam ak :ghasilkan hasil yang sama?

Todale, . Hastoga. Sodar d

»  Jika sembarang titik (x, ¥) dirotasskan 900 dengan pusat rotasi titik asal £ (0, 0) scarah

Janam jam dan berlzawanan amh jarum jom bagaimana bayangan hasal rotasmmya?

Ttk £,y abane vl (4 0 p Rasemi F0° granale s o

Bt 9 i s (3,730 B 9 ket

Setelsh kamu menjawab pertaryaan tersebut, apa yarg dapat kamu simpulkan?

» Hasil rotag dengan sudut berapa dan arzh bagaimans akan menghasilkan bayangan yang
sama ! s Jikn sembarang titik {x. ) dirotasikan 1807 dengan pusat rotasi titik asal ({10, 0) searah

Janzm jam dan berlawanan amh jprum jom bagamanas bayangan hasal rotasmmya?

2 -0 ¥ Al o o Tk ) 5 (n,o0) ke diseban 85 Solasean

'Sﬁn: {'?-?ﬂn ':Wﬂ'ﬂ' dan fzands g goen

s = - 00 e o

Figure 6. Answer of student B
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From Figure 6, student B comprehended several rotation problems, re-explained the
information that is known and asked from the question well. Student B made a mistake while rotating
the geometric figure by 90° counterclockwise and clockwise. The picture made by student B is
incorrect. However, student B could rotate the geometric figure by 180° counterclockwise and
clockwise. It shows that student B has not fully understood the problem and managed data. However,
student B made conjectures for (x’, y’) as the rotation result. Student B could determine all corner
points of the figure before and after rotation. It demonstrates that student B searched for and guessed
patterns. In determining the general form of (x’, ), after rotating (x, ) by 90° counterclockwise and
clockwise with the center (0,0), student B could not connect every corner point with the center (0,0)
and compare it with the image result point. However, student B managed to determine the general
form of (x’,y’) after rotating (x,y) by 180° counterclockwise and clockwise with the center (0,0). It
illustrates that in the stage of making a general form, student B can generalize some problems
correctly.

Based on problems 1 and 2, from the analysis of students’ answers, it can be concluded that
both students have different answer models influenced by their respective strategies and mindsets. As
in problems 1 and 2, students have consistently studied the designed HLT. Although student B’s was
incorrect, since it does not provide complete evidence in his answer, the teacher had to play a role and
be more attentive to guiding the student. The teacher must help students to correct errors to
understand the correct concepts, procedures, and results. However, from both answers, the two
students did not check the general shape by entering another corner point on the shape before it was
rotated to match the corner point on the rotated shape. It shows that both students have not
generalized and enhanced generalizations.

Among the 15 students who solved the problem, here is a picture of the best answer that fits the

concept and procedure of problem 2.

1. Jika segitiga tersebust dirctasikan 900 berlawaran arsh jarum jam dengan pusat rotasi
titik [, bagaimana bayangan hasil rotasinys? 4. Jika segitign tersebut dirotasikan |80% berlawanan arah jarum jam dengan pusat mtasi
titik 10, bagaimana bayangan hasil rotasinya?

> 0
- »
]
Mesalkan A [2,) , B 44,2} dan C(3,5)

Maka &' = |-2.), B’ =(-2.4], dan ' = (-5,3) Misalkan A& (2.2) . B {8,2) dan C(3.5)

Mizka A’ = [:202), B = (-8,-2] dan C = [-3,-5]

sikan 180° scarab arsh jansm jam dengan pusat

5. Bagaim s
i adi bayangan hasil rotasinya” Apakah basilmya

rotasi tit
=ama?

2. Jika segitign tersebut dirotasikan %0° searah jarum jam dengam pusat rosi itk D,
bagaimana bayangan basil ratasinya?

z 1 . [ l 2
- =
I 1 = \ _.'.

"\ -

Mialkan A |2.2) .8 {4,2) dan C(2.5)

Mska & = [2,3), B = {2,4], dan € = (5,3 Misallan & (2,.2) . B (8,2} dan C(3,5)

Mizka A’ = [:202), B = (-8,-2] dan C = [-3,-5]

3. Apakah bayangan basil rotasi dari @ty benda dergan sudut ratasi 909 searah jarum ¥a, bayangannya ama dengan jka drstaskan berlwwanan jansm Jm
jam dan berlawanan jarsm jam akan menghasilkan hasil yang sama’?

Berbada
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Az AL Ayo kita menyimpulkan!

Setelah kamu menjawab pertanyaan tersebut, apa yang dapat kamu simpulkan?

® Hasil rotasi dengan sudut berapa dan arah bagaimana akan menghasilkan bayangan yang

sama ?

Hasil rotasi 90° berlawanan arah jarum jam akan menghasilkan bayangan yang sama jika dirotasi

270° searah jarum jam.

Hasil rotasi 90° searah jarum jam akan menghasilkan bayangan yang sama jika dirotasi 270
berlawanan arah jarum jam.

Hasil rotasi 180° searah jarum jam akan menghasilkan bayangan yang sama jika dirotasi 180°

berlawanan arah jarum jam.

= Jika sernbarang titik (x. ¥) dirolnsikan 907 dengan pusat rodasi titik asa] (2 (0. 0) scamb
jarum jam dan berlawaman arab jansm jam bagaimana koordinat bayangan basil

rotasimya?

Bayangan titik P (xy) jika dirotasikan eejaub MI° searah jarum jam dengan pusat
rotasi O adalah Py, -x).

Bayangan titik P (xy) jika dirotasikan sejauh 90° berlawanan arah jarum jam dengan
pusat pusat rotasi 0 adalab F-p, x].

= Jikn sembarang titsk {x, ¥} dirctasikan 180° dengan pusat rotasi tigk asal ({0, 0) scarah

jamum jam dan berlowonan amab jonem jam bagaimana koondinat bayangan hasil
rotasinya?

Bayangan titik P (x¥]) pka dirotasikan sesjanh 1800 berlawanan arah jamom jam

dengan pusat rotasi O adalah P[-x, -y}

Bayangan tittk P {xy) pka dirotasikan sejanh 1800 searah jarum jam dengan puasak

ratasi 0 adalah P{-x, -v)

Bayangan titik P (=) fka dirotasikan sejauh 270 bedawanan arah @rom @m

dengan pusat rotasi O adalah P{y,.-x.)

Figure 7. Students' correct answers to problem 2

In problem 2, there were no significant errors in student answers. The use of Palembang
songket pattern to explore students’ inductive reasoning on the rotation material in problem 2 can be
said to be helpful because it helps students solve the problems given. The reasoning process occurs
when students apply the concept of rotation to find the coordinates of a songket pattern.

The series of activities that have been carried out have shown the characteristics of PMRI
proposed by Putri & Zulkardi (2018): The characteristics of RME are the basic foundation in the
learning process on each problem. (a) The use of context for phenomenological exploration is the first
characteristic where learning activities begin by introducing contextual problems faced by students in
everyday life as experience-based activities; (b) The use of models for the construction of
mathematical concepts. The use of the context of the Palembang songket pattern is an off-referential
rotation model. Furthermore, the three characteristics of PMRI are (c) Utilization of student work and
contributions. This characteristic can be seen in the rotational learning process of the questions given.
The teacher appreciates the contribution of students in the learning process, both in groups and
individually. Learning becomes meaningful because of variations in students’ answers and strategies

in solving problems; (d) Student activities and interactivity in the learning process.
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The interaction between students and teachers occurs in every learning activity. Students in this
experimental learning are very cooperative so that the learning process goes well; e) Linking
concepts, aspects, and mathematical units (connectivity). Rotational design learning cannot be carried
out unless it is associated with other materials such as the concepts of addition, subtraction, and

rotation which are prerequisites for this learning.

Retrospective Analysis

In the first and second problems, it appears that students have studied consistently with the
designed HLT. It can be seen from the fact that students can find several strategies to solve problems
1 and 2. It shows that students have correctly understood the concept of rotation in the context of the
Palembang songket pattern. The results of the learning experiment showed that the learning process

using the actual learning trajectory was following the designed HLT.

CONCLUSION

The use of Palembang songket pattern in solving rotation problems with the RME approach
helps students' inductive reasoning. Through designed activities, students understand using their
informal intuition to solve problems formally in a more mathematical way. This is because the teacher
starts learning by introducing the context taken from the students' daily lives and using context in
learning to meet the principles of realistic mathematics. Thus, it can be concluded that using the
Palembang songket pattern as a starting point for rotational learning helps students explore their

inductive reasoning in solving mathematical problems.
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