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Abstract

This study aims to produce a learning trajectory by using the context of Lawang Sewu in helping
students to understand the concept of similarity. The approach used in this research was Realistic Mathematics
Education, in Indonesian version is called by PMRI. Subject of the study is the third-grade students of SMP 37
Semarang, Central Java, Indonesia, involving 6 students who were chosen in heterogeneous capabilities. The
methodology used is a design research consisting of three phases, namely the preliminary design, the design
experiment, and the retrospective analysis. However, this study only shows the results in the design experiment
phase, in particular on a pilot experiment. Data collection was done through several techniques, namely: video
recordings, photograph, students work result, and students interview during learning. Student learning activities
consist of four activities, namely observing the Lawang Sewu video, identifying two similar shapes, identifying
the requirements of two similar shapes, and solving a contextual problem related to similarity. The results of this
study indicate that through a series of activities that have been designed could help to stimulate students
understanding of similarity concept by using Lawang Sewu context.
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1. Introduction

Mathematics has an important role in our
daily life. In addition, Mathematics is a science
that has many parts with an unlimited span and
depth (llgar, 2013). One of the important
learning areas in mathematics and also the oldest
branches in mathematics is geometry (Fidan,
2010). Based on the distribution of education
standards for junior high school, geometry
material has a large portion (41%) compared to
other materials such as algebra (29%), numbers
(18%), and statistics and probability (12%)
(Putra, 2013). Within the knowledge of
mathematics, the things learned in geometry are
shapes and space (Senechal, 1990). In line with
this, Reference (Sahin, 2008) stated that by
mastering geometric thinking skills, students
will be able to have an ability of problem-
solving, critical thinking, and a better
understanding of the other subjects in
mathematics. Reference (Ruseffendi, 1991)
asserted that one of beneficial in learning
geometry is to developing logical thinking skill
and making true generalization ability.
Moreover, the students who acquire the ability
and habit of problem solving in school tend to
be individuals who can solve the problems in the
social life in their future (Sahin, 2007; Turgut,
2007).

On the other hand, the ability of students in
learning geometry is still low and need to be

improved (Abdussakir, 2009). The lack of the
students to solve the similarity are 1. Students
difficult to determine two similarities or more 2.
Students are able to solve similarity through the
correct way but the result incorrect. 3. Students
are able to solve the question and get a good
result but incorrect way (Nafiin, 2018). The
difficulty of students in understanding the
material shown by students is still weak in
understanding the concepts and principles of
geometry. Difficulties can be changed by several
factors including internal factors (from within
students) and external factors (external
environment of students). One of the external
factors that influence student difficulties is
teacher-centered learning (teacher center).
Learning that complies with the teacher planning
the difficulty of learning goals will reach. The
purpose of mathematics learning itself is the
learning process that focuses on children to
apply it. This is consistent with (Kemendikbud,
2016) composing on the modern pedagogical
dimension of learning, namely using a scientific
(scientific) approach.

To overcome this problem one of the
approaches that can be used in the learning
process of mathematics is Indonesian Realistic
Mathematics Education (PMRI) by using the
right context. An effective PMRI approach to
improve  understanding of  mathematical
concepts because the PMRI approach is a
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process that constructs knowledge. This is in
accordance with the result of some studies
(Nursyahidah, 2014; Prahmana, 2012;
Nursyahidah, 2018; Saputro, 2015) stated that
PMRI approach involved in learning that is
more concerned with student activities in the
learning process in the classroom. Students are
able to build their own knowledge of the
problems that exist in mathematics.

There are several contexts used in PMRI
research, for instance, traditional games
(Nursyahidah, 2013; Prahmana, 2012), folklore,
legend (Widyawati, 2016). In this study, the
context to support the PMRI approach is
Lawang Sewu which is a historical building in
Central Java. The Lawang Sewu context is
chosen because not only it has already familiar
to students in Semarang but also it can represent
similarity of two-dimensional shapes. The shape
of the components of that building like doors,
windows, pictures, and park as a model that
allows representing some two-dimensional
shape that similar.

To implement the study, the authors used
design research method. It consists of three
phases, namely: preliminary design, experiment
(a pilot experiment and teaching experiment),
and retrospectively analyze. But this current
study was limited to the pilot phase of the
experiment. From the above discussion, the
researchers conduct a research with the aim of
developing a theory of learning to assist students
to understand the concept of the similarity using
Lawang Sewu context.

2. Methods

The method used in this study is a design
research which was designing learning similarity
material for the third-grade students. The subject
of this study was 6 students of ninth grade
students of SMP Negeri 37 Semarang. This
research was conducted in the second semester
of academic year 2017/2018.

Design research is a method aiming to
develop the Local Instructional Theory (LIT) to
improve the quality (Bakker, 2003). In this
study, the developed design was Hypothetical
Learning Trajectory (HLT) which contained a
series of students’ learning activities. According
to (Gravenmeijer, K & Cobb, P. 2006)
instructional design is done in this study
consisted of three phases, namely:

a. Preliminary Design

The main objective at this stage is to
develop a sequence of learning activities and
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designing instruments to evaluate the
learning process

At this stage HLT designed containing
anticipate things that might happen. Before
designing, the researchers set learning goals
or targets will be achieved and the starting
point of learning. Some things you do at this
stage is: (1) review the literature regarding
the material similarity to the curriculum in
2013 revised edition, 2017, (2) designing the
HLT to the context lawang sewu as the basis
of its alleged strategy of beginning students,
(3) designing an interactive video that will is
used as a medium for learning, and (4)
discuss with professors, teachers, and
research experts.

b. Design Experiment

In this second phase, the researchers
tested the design as found in the first phase of
activities. The trial is aimed at exploring and
guessing strategy and thinking students
during the process of the true learning. Stage
trial design is divided into two phases,
namely that the pilot experiment and
teaching experiment.

The pilot phase of this experiment also
referred to as a bridge between the early
phase of learning the experimental stage. The
purpose of this experiment was to test initial
HLT. The research will be made up of
several things: a pilot experiment, which
tested the HLT has been designed in a small
group that involves high ability students,
medium, and low respectively 2 children.
Furthermore, researchers did Teaching
experiment, which tested the HLT that has
been designed, tested on a small group, and
fixed in the actual class that is the subject of
research, observation; and perform tests.

c. Retrospective analysis

Some of the steps to be taken at this
stage include: (1) analyzing the data have
been obtained from the stage of teaching,
experiments, and the results of the analysis
are used to plan activities and develop a plan
of activities in the next learning, (2)
comparing the HLT with students learning in
the real, the results are used to answer the
problem formulation. The goal is to develop
a theory of local instruments. The techniques
of collecting data to answer the research
problems through observation, interview, and
documentation.

The purpose of the observation is to get the
idea of dealing with the social norms that apply
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mathematics in the classroom, the teaching
methods used, class organization, the rules of
the classroom, the students’ work and the
allocation of time during the learning process.

Interviews were conducted with mathematics
education experts, teachers and students.
Interview experts aim to determine the
suitability of content and relevance, the
application context, interoperability, and ease of
material. The language is easy to understand and
the adequacy of the time. The goal is to get in-
depth information about the difficulties of
teachers in teaching materials, the level of
understanding of students, teachers experience
towards PMRI approach and experience of
students toward PMRI approach. The role of
researchers in the learning activities are for
students ask some additional questions, observe
learning activities, coordinate activities and
make the changes necessary activities to provide
relevant information about the research.

Documentation was carried out together with
the observation to see how the learning process
takes place, students strategies and thought
processes of students from informal stages to
formal stages in mathematics.

Data analysis techniques implemented
gualitatively. The data have been collected in the
initial experiments, pilot, and teach the
experimental phase were analyzed on a
retrospective analysis phase. The results of the
analysis of observation sheets, interview results
and the results of the pre-test phase of the pilot
trial used as a guideline for designing the initial
HLT. In addition to analyzing the written test
results of students, analysis of data on study
design methods by comparing the observations
during the learning process with HLT designed.

3. Results and Discussion

At this stage, researchers examined the
instrument that will be used for research.
Researchers designed the learning trajectory, the
implementation plan lessons, teacher guides,
student activity sheets, and scoring guidelines.
Learning activity undertaken can be seen as
follows.

3.1 Activity 1: Watching Video of Lawang

Sewu

Activity 1 contains about introducing
Lawang Sewu as context for finding the
concept of similarity. By using context
Lawang Sewu, students are expected to find a
common two or more forms. At the
beginning of the lesson, the teacher gave
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apperception by asking, "Is there any one of
you who have been there?", "Do you think
any other forms of two-dimensional shape in
Lawang Sewu?" This activity makes students
answer the problem with vigor and high
enthusiasm,

| —
| A *L P
Figure 1. Students watched video of
Lawang Sewu

The teacher then asks the students to
work with a group activity sheet 1. Students
discussed together with the group of the
activity sheet. In this phase, the teacher acts
as a facilitator to observe the activities of the
students in working groups. The problem that
is issued in activity 1 is that students are used
to watching Lawang Sewu videos and
looking for objects of the same shape and if
they are enlarged or reduced in the same
scale. After completion of work, they
presented the answer. From the answers
presented, the students' understanding of the
similarities began to be built. Students are
able to conclude that two planes if enlarged
or reduced scale will form a plane that
congruent. The results of students' work in a
group can be seen in the figure 2.

In figure 2, students are asked to identify
the existing image whether the size is the
same or not. Furthermore, to find out more
clearly an interview with students was
conducted. The results of interviews with
students can be concluded that students can
identify the image the same size. From the
written results and interviews it was proven
that the purpose of this act1v1ty was achieved.

Figure 2. The students' answers on 1% activity
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3.2 Activity 2: ldentify Two Forms of the

Same

In the second activity, students are asked
to find two forms the same contained in
Lawang Sewu. In this activity, students are
asked to measure the image that has been
provided by using a ruler to find the same
picture or not. Furthermore, students are
asked to compare the third image. From this
comparison, students can discover which
picture is the same or not. Answer students
can be seen in Fig. 3.

Figure 3. The students' answers on 2"
activity

Based on Figure 3, with the help of
images, students can identify two forms
whether it is similar or not.

3.3 Activity 3: Identifying Requirements of

Two Similar Forms

In the third activity, students were asked
to identify the requirements of two similar
forms contained in Lawang Sewu. In this
activity, students were asked to compare the
sides and corresponding angles of the image
that has been provided by using a ruler to
find the requisite the similar two forms. From
the comparison of corresponding sides and
angles, students can find the prerequisite of
two similar forms. Answer students can be
seen in Figure 4.

Figure 4. The students' answers on 3"
activity

In Figure 4, students are correct in
identifying the similar two-dimensional
shapes. They solve the problem by
comparing the corresponding sides and
angles. Student answers are in line with the
learning trajectory that has been designed.
3.4 Activity 4: Solving Contextual Problems

related to Similarity

In this activity students were asked to
solve contextual problems related to the
similarity of two-dimensional  shapes.
Students were able to resolve the problem
with the concept learned in previous material.
In addition, the results of the students' answer
is shown in Figure 5.

Figure 5. The students' answers on 4"
activity

Figure 5 shows that the students are
already familiar with the concept of
similarity so they can solve the contextual
problems given related to similarity.

The PMRI approach is very well applied
in mathematics learning because by using
this approach students are asked to find their
own concept of similarity material with the
help of contextual problems surrounding the
students. It is in line with the several studies
(Nursyahidah, 2013; Nursyahidah, 2014;
Nursyahidah, 2018; Nursyahidah, 2018;
Widyawati, 2016) asserted that using PMRI
approach in learning process by using
appropriate context can help students
understanding the concept learned. With the
help of the context of Lawang Sewu which is
a historical building where students are
familiar with which is packaged in an
interactive video so students are enthusiastic
and more active in learning process that is
why they can understand the concept learned
deeply.

Conclusion

The hypothetical learning trajectory
resulted in this study consist of four
activities, namely watching the Lawang Sewu
video, identifying two similar shapes,
identifying the requirements of two similar
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shapes, and solving a contextual problem
related to similarity. The results of this study
indicate that through a series of activities that
have been designed could help to stimulate
students understanding of similarity concept
by using Lawang Sewu context.
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