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Abstract. The research is based on the emergence of learning obstacles of students on the
topic of properties of triangles. The didactical design that the researcher designed is one of
the first steps to overcome learning obstacles. The aim of the research was to develop a
didactical design of the properties of triangles based on péclé traditional games for third-
grade students of primary school. The research was conducted in the City of Tasikmalaya,
Indonesia. The study used descriptive qualitative methods. The research instrument is
equipped with teaching materials in the form of Student Activity Sheets (SAS). Data
collection used is interviews, tests, attitude scale questionnaires and documentation. The
results of the study indicate that the design that the researcher can use by teachers and
elementary students to enrich the learning design, and can be developed further to minimize
the obstacle learning of students in mathematics.
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1 Introduction

This research is motivated by the results of a preliminary study of the learning obstacles
faced by students in learning geometry, specifically regarding the material properties of
triangles in grade 111 elementary school. Learning geometry is important for students to master
in order to foster children's logical thinking skills, fostering children's thought processes and
learning geometry can provide not just one example [1]. Geometry also is one of the mathematic
branches existing from several years old ago [2].

Researchers find learning obstacles faced by students. There are three types of learning
obstacles that appear in preliminary studies, as follows: Figure 1 shows some students
mistakenly distinguished the names of triangles. Students have difficulty differentiating
isosceles triangles and equilateral triangles. In addition, students mistakenly determine the
names of the right triangle and random triangles. Figure 2 shows students do not yet know the
properties of triangles. In addition, students have not been able to describe the types of triangles
precisely.

Figure 3 shows students have not been able to give examples of objects that are shaped in
the shape of triangles in everyday life. Based on the learning obstacles found, the researcher
made a mathematics learning design especially on the properties of triangles based on the Péclé
traditional games. Traditional games will play an important role in learning mathematics [3]. In
addition, traditional games encourage students to be more creative and work together to become
winners [3].
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Fig. 1. Learning Obstacles type 1
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Fig. 2. Learning obstacles type 2
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Fig. 3. Learning obstacles type 3

2 Methods

Researchers used a descriptive qualitative method of the Didactical Design Research
(DDR) model. There are three stages of the DDR model, namely: Prospective analysis, meta-
pedadidactical analysis, and retrospective analysis [4]. The study was conducted in the city of
Tasikmalaya. There are two primary schools which are used as research locations.

Data were collected using triangulation techniques. The triangulation technique is done
through observation, interviews, and documentation. In addition, data were collected using tests

for students.

3 Result and Discussions

Didactical design is arranged based on three stages, namely: Prospective analysis,
metapedadidactical analysis, and retrospective analysis. The following explanation at each
stage.

3.1. Prospective Analysis



The researcher determines the core competencies (KI) and Basic Competencies (KD) used
in the study. The KD used is shown in the following Table 1.

Table 1. Basic Competencies
Basic Competencies (KD)
1.12 Analyze various plane based on their properties
4.12 Classifying a variety of shapes based on the properties they have.
Researchers compile indicators and learning objectives. After that, researchers compiled
pedagogical didactical anticipation (ADP) to minimize learning obstacles. Indicators and
learning objectives are shown in the following Table 2.

Table 2. Indicators and learning objectives
Learning Indicator Learning objectives
1.12.1 Comparing types of 1.By observing the picture shown by the teacher,
triangles based on their properties. students can compare the types of triangles
4.12.1 Shows the types of triangles precisely.

and their properties 2. Through simulation of péclé traditional games,
4.12.2 Draw a picture of types of students can compare the types of triangles based on
triangles their exact nature.

3. Through discussion, students can show the types of
triangles and their properties correctly.

4.Through observing the péclé traditional games,
students can draw pictures of the types of triangles
precisely.

In the prospective analysis phase in the preliminary design, the researcher compiled a lesson
plan and student activity sheets (SAS) consisting of 2 activities along with an ADP. In SAS
activity 1, students are instructed to do simulations with the péclé traditional games.

Figure 4 shows the SAS that students used in activity 1. After completing the simulation,
students were instructed to work on activity 2.

Fig. 4. Layout of the Student Activity Sheet Activity 1

Figure 5 shows SAS activity 2 which prioritizes the ability of students' understanding
during the learning process of the properties of triangles figure through the péclé traditional



games. The researcher compiles predictions of student responses in learning as well as ADP as
shown in Table 3 below.
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Fig. 5. Layout Student Activity Sheet Activity 2

Table 3. Predictions of student responses and ADP

No. predictions of student responses ADP
Activity 1
- . ..«  Give students an explanation of
. tsrgij(:;rc])tr?arlla\;?n (igflculty understanding the steps of péclé the steps in the péclé traditional
9 ' games.
Students have difficulty in determining the name of the ;I;?:ntigghni;ds:%\;vzrtihzr%peas g:
type of triangles figure that is stepped on by a member gles - gami pap
2 when the game is stopped by the teacher and  gives instructions — to
9 pped by ' students about the types of
triangles they stand on.
e All groups observe the
Students have difficulty in mentioning the properties of a g'aggéegf\’\i'g l?e?;%ztripped on
3 triangle which is planted by one of its members when the . T)tqe teacher gives a cllje about
game is stopped by the teacher the triangles which one
member steps on.
Activity 2
Students erroneously determine the names of the types . L1¢ teacher shows again the
1 of triangles types _of triangles made of
' origami paper.
» The teacher instructs students
to take media types of triangles
Students have difficulty in determining the properties of and ask_students to observe their
2 triangles. properties.

« Students to revisit the arena of
péclé to find out the properties
of triangles.



¢ Students review the arena of

Students err in describing the types of triangles found in péclé traditional games made by

3 the péclé arena. the teacher in front of the class.
iop L . . * The teacher gives a clue about
4 Students have difficulty in giving examples of objects in the objects that are often used by

the form of triangles. students in the form of triangles.

3.2. Implementation of Preliminary Didactical Design

After conducting a preliminary didactical design prospective analysis with a hypothetical
learning trajectory and pedagogical didactical analysis, the researcher implemented the
preliminary design in one of the primary schools in Tasikmalaya City. In the process of
implementation, the teacher used SPADE (singing, playing, analyzing, discussing, evaluating).
SPADE is an innovative learning model [5].

The initial learning activity begins with an activity showing several types of triangles made
of origami paper. Next, the teacher gives questions to students about the differences between
each type of triangles formed on the origami paper. Students begin to observe and identify the
properties of the triangles formed.

Furthermore, confirmation is done by the teacher through péclé traditional games. Students
are divided into 7 groups and asked to observe the péclé design created by the teacher. Before
the game starts, the group leader makes a compilation to get the order of starting the game as
shown in Figure 6 below.

Students who win a lot are appointed to do the péclé traditional games simulation. In
addition, the whole group was asked to determine the order of jumps in the arena.

Figure 7 shows the péclé traditional games activities carried out by students in groups.
Students stop to jump when there are several group members who step on a triangle. Next, all
group members who play are given questions by the teacher about the type of plane and its
properties. Figure 8 shows the question and answer process carried out by the teacher to
students. When the teacher gives a question the students' responses arise which have difficulty
in answering the names of Triangles and their properties. The teacher gives a pedagogical
didactical anticipation (ADP) in the form of asking one of the students to observe from a
distance the flat build which is stepped on by one of its members. The teacher also provides
instructions on the plane that the group members stand on to help students answer questions. If
all group members can answer the questions asked by the teacher, then the game continues.



After finishing playing the teacher will ask the group that has been playing to work on activities
1 numbers 4 and 5 in the discussion.

Fig. 8. Question and Answer Activities Regarding the Characteristics of a Triangles

The teacher instructs students to continue activity 2. In the activity 2 the students' responses
appear to be difficult in determining the properties of triangles and draw one of triangles
requested in LAS activity 2 as shown on Figure 9 and Figure 10, to deal with the student's
difficulties, the researcher undertakes pedagogical didactic anticipation (ADP) by asking all
group members to see the péclé arena, then the teacher also gives a clue about the properties
possessed by triangles.
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Fig. 9. Student WorlgResJIts in SAS Activity 1
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Fig. 10. Student Work Results in SAS Activity 2

3.3 Retrospective Analysis of Preliminary Design

Based on the results of the analysis of the preliminary design implementation, there are
several things that need to be improved, both in the form of a lesson plan, student activity sheet
and prediction of student responses. Improvements made by this researcher are based on input
from supervisors, student responses and expert judgment analysis. The revised improvements
are:

Revision of Lesson Plan. Based on the results of discussions with the supervisor, the allocation
of time needed in the design of the lesson plan needs to be increased to 4x35 minutes. In the
steps, the core activities begin by asking students questions about some types of triangles made
by the teacher through origami paper.

Revision of Student Activity Sheet. Where in the SAS in the preliminary design of activity 1
question number 4 students had difficulty in answering, based on the results of discussions with
the supervisor, in activity 1 question number 4 was given a table to facilitate students in
answering. In addition, in the activity 2, students experienced difficulties in questions no. 2 and
3, wherein the preliminary design the researcher did not mention the instructions regarding the
name of the triangles on the side, so students were wrong in answering it.

Revision of Prediction of Student Responses. Researchers analyze students' responses during
the preliminary design implementation and produce several things that need to be improved.
The results of the analysis in the form of students' difficulties in remembering the properties of
triangles that students already understand in playing péclé traditional games.

3.4 Prospective Analysis Revised Design

Basically, at the prospective analysis stage, this revised design is the same as the
preliminary design, however, there are additions to the time allocation and several steps of
activities to facilitate the delivery of material to students. In addition, there are changes to the
SAS and ADP.



3.5 Implementation of Revised Designs

The revised design was implemented in primary school. The steps of learning are not much
different. However, there are additions and adjustments to the evaluation results from the
preliminary design implementation. The teacher starts the lesson by showing the types of
triangles made from origami paper. In addition, the teacher encourages students to express the
properties possessed by triangles figure. Next, the teacher encourages students to form groups.

Figure 11 shows students doing a lot to get a turn in the péclé traditional games. Before the
game starts, the jump order is determined in advance by the whole group. Furthermore, the
learning process is the same as in the previous design implementation.

Fig. 11. Hompimpah Activities to Determine the First Player
3.6. Retrospective Analysis of Design Revisions

Student responses that arise during the learning process can be predicted making it easier
to provide ADP to students. In addition, barriers to learning that have arisen previously can be
minimized when implementing revised designs.

3.7. Discussions

However, the researcher makes a hypothetical learning trajectory when preparing
a didactical design. The HLT includes indicators of learning, learning objectives, steps of
learning activities, student learning hypotheses and ADP whose aim is to minimize the learning
obstacles that arise.

Didactical designs are arranged based on the characteristics of primary school students who
are at a concrete operational stage where students still think rationally and have not been able
to deal with abstract material [6]. In addition, learning is made by developing games to be more
easily understood by students [7]. This implies that the objects contained in the péclé traditional
games are concrete objects that can be seen directly by students [8]. Learning is designed for
one meeting where the time needed is 3x35 minutes. At this meeting, the aim is for students to
understand the properties of triangles found in the péclé arena.

Didactical design that has been prepared is implemented into the learning process in class
I11. Researchers found an occurrence that matched the prediction of student responses. However,



researchers also found students' responses that had not been predicted. However, this does not
become an obstacle during the design implementation process.

In implementing the revised design of student responses that appear in accordance with the
predictions that have been designed. Based on the results of the analysis on the implementation
of the preliminary design, researchers anticipate by simplifying questions on each activity
contained in the SAS. In addition, students' responses which were still wrong in mentioning the
properties of triangles were anticipated by asking students to measure the length of triangles.

Students show enthusiastic responses to the learning design of the properties triangles. In
addition, students are also active when participating in learning. Students find it easier to
understand the material by using péclé traditional games as evidenced by improved test results.

4 Conclusion

Didactic design of the properties of triangles based on the traditional game Péclé based on
learning obstacle with the following types are:

a. Learning Obstacle type 1: Determine the types of triangles names.

b. Learning obstacle type 2: understand the concepts of triangles.

c. Learning obstacle type 3: the Connecting concept of triangles in everyday life.

The implementation of the didactic design of the properties of triangles based on the péclé
traditional games was implemented in primary schools. After completing the preliminary design
implementation process, it is continued with a retrospective analysis of the initial didactical
design and produced several improvements to the lesson plan, student activity sheets (SAS),
evaluation and Pedagogical Didactical Anticipation (ADP). Based on improvements to the
preliminary design, a revised didactical design was arranged with regard to the retrospective
analysis that researchers made in the preliminary design. Through péclé traditional games,
students become easier to understand the properties of triangles.

The students' responses to the didactical design of triangles based péclé traditional games
were very enthusiastic during the learning process. Students are also enthusiastic about
accepting the material properties of triangles, and students are also very enthusiastic in
mentioning the properties of triangles presented in péclé traditional games.
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