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ABSTRACT

The aim of this design was to learning trajectory and post-test questions. In the first activity, the students can
analyze and solve problems in planning buntangkaleng Traditional games with positive integer fraction. The
research subjects were 20 students of grade 2 from a junior high school in Jambi. This study resulted in a
learning trajectory and post-test questions. In the first activity, the students can analyze and solve problems in
planning planningbuntangkaleng Traditional games with material a positive integer fraction
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l. INTRODUCTION

Skills in the 21st century are creativity and innovation, critical thinking and problem solving,
communication and collaboration. The importance of preparing students for mathematical literacy as well as by
equipping students with 21st century competencies (MOE, 2014). Thus, to achieve the objectives of elementary
and secondary school competence, mathematical literacy and 21st century skills, it can be achieved by learning
mathematics ethnomathematics in schools. Elementary school is an educational environment in which all
children must begin the meaningful development of ethnomathematics (Carpenter & Romberg, 2004; Jones,
Langrall, Thorton, &Nisbet, 2002; Lehrer &Schaubel, 2003; National Council of Teacher of Mathematics
(NCTM), 2000).

Regarding to data PISA (Program for International Student Assessment) is a three-year evaluation
program organized by the OECD (Organization for Economic Co-operation & development) for students aged
15 years, namely the age at which students are nearing the end of compulsory school age and have obtained
sufficient knowledge and skills to participate in modern society (OECD, 2015) proves that Indonesia has
participated in the PISA program since 2000, but the results have not been satisfactory. Indonesia is almost
always at the bottom. Indonesia's achievement in the field of Mathematics at the beginning of its participation in
2000 was ranked 39 out of 41 countries. Likewise, achievements in mathematics in 2003, Indonesia ranked 38
out of 40, ranked 50 out of 57 countries in 2007, ranked 61 out of 65 countries (Wardono , et al, 2015) and in
2012, Indonesia's rank was 64 out of 65 countries (Kompas, 5 December 2013). Indonesia's ranking in 2015 was
63 out of 69 countries evaluated. Indonesia's ranking and average score are not much different from the results
of the previous PISA test and survey in 2012 which were also in the low material mastery group. It has been
discussed in policy documents such as the Principles and Standards for School Mathematics by the National
Council Teachers of Mathematics (2000); in research literature such as Bright Harvey, and Wheeler (1987) and
Kamii and Houseman (2000).

Based on the results of research on the effectiveness of games in teaching to help students learn
mathematics, there are four assumptions that the right game is used in the right way. First, from the results of
these studies that games can facilitate the construction of mathematical understanding and meaning (Kamii&
Livingston, 1994; Kamii& Houseman, 2000; KamiiRummelsburg& Kari, 2005). Second, games are useful in
helping students understand mathematics at different times during teaching when introducing new mathematical
ideas and skills, in new mathematical ideas and skills are developed immediately after teaching, in students
practice using newly acquired mathematical understanding and skills,and after long-term teaching, to maintain
mathematical understanding and skills (Bright, Harvey, & Wheeler, 1985). Third, games can help students learn
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mathematics about basic level functions such as remembering facts that in each question and answer are related,
at a further level of understanding, students can interpret mathematical concepts and algorithms, students
interpret mathematical concepts and algorithms, and students learn to solve problems, create and analyze
mathematical proofs (1985). The four math games that students take home to play with their parents or
playmates can create a diverse and fun math experience for families to share, so parents believe that children
learn from games and enjoy, observe, and participate in learning. students (Kliman, 2006).

1. METHOD

This research used ADDIE research with formative evaluation. This research is a type of research
aimed at producing an integrated discovery learning model of the traditional game of BuntangKaleng Jambi for
understanding the concept of fractions and students' character in learning mathematics in class VII of Junior
High School. This research consisted of three stages, namely the preliminary stage, the prototyping stage, and
the assessment stage (Nieveen&Plomp, 2007). In the prototyping stage of the evaluation flow using formative
evaluation, the phases carried out include self-evaluation, expert and one-to-one reviews, and small groups, as
well as field tests. Meanwhile, to analyze the previous two stages using the assessment stage (Tessmer, 1993;
Zulkardi 2006; Permatasari, Putri, Zulkardi, 2018).

1. RESULTS AND DISCUSSION

This research has produced an integrated discovery learning model of BuntangKaleng traditional game
to understand the concept of integer and fractional arithmetic operations by utilizing various valid and practical
properties of integer operations and has a potential effect on understanding the concept of arithmetic operations
on integers and fractions by utilizing various properties of operations and students' characters.

The research procedures carried out in this study are the preliminary stage, the prototyping stage, and
the assessment stage. In the prototyping stage of the evaluation flow using formative evaluation, the phases
carried out include self-evaluation, expert review and one-to-one, and small group, as well as field tests. In the
preliminary stage, the researchers analyse the ability of students in learning mathematics and their interest in
traditional games from the Jambi area. In addition, to analyse aspects of the traditional game of BuntangKaleng
that are related to the mathematics material for grade V11 of junior high school based on the 2013 curriculum

At the self-evaluation stage, the assessment was conducted by the researcher on the design of
integrated discovery learning model of the traditional game of BuntangKaleng Jambi for understanding the
concepts and characters of students that have been developed in terms of content, construct, and language.
Prototype 1 made by researchers and which will be validated by expert reviews and students at the one-to-one
stage.

In the prototyping stage, prototype 1 that has been made is validated to experts, then tested at the one to
one stage and then to the small group stage with the aim of seeing the validity and practicality of the integrated
discovery learning model of the traditional game BuntangKaleng Jambi on the material of arithmetic operations
on integers and fractions by utilizing various properties of operations that have been designed. Validity is seen
from expert review comments/suggestions based on the suitability of reading texts and questions presented on
student activity sheets according to content, construct, and language.

In the expert review, the researcher asked for the suggestions of experts who have experience in
mathematics education, namely professors at mathematics education study program at Padang University,
lecturers at mathematics education study program at SebelasMaret University, and mathematics teacher from the
research school.

Based on the implementation of the Expert Review at the one to one stage.Prototype 1 was tested on
one student who is not a research subject. The purpose of this trial is to find out the responses and difficulties
that students will face when playing the traditional BuntangKaleng game or answering questions on the activity
sheet. The responses and difficulties observed were focused on answering the statement of student activity
sheets along with the post-test. After the implementation of the trial, the researcher gave the students the
opportunity to provide comments and suggestions regarding the activity sheets that had been done. The results
from the Expert Review and one to one stage show that the traditional game activity of BuntangKaleng which is
integrated into discovery learning for understanding this concept is valid (Effendi et al, 2018). The following
activities for the traditional game of BuntangKaleng are carried out as shown in Figure 1
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FIGURE 1. Student playing the BuntangKaleng game

At the stimulation stage, the researcher acts as a teacher to provide stimulation in the form of pictures
on the student activity sheet and the topic of understanding fraction concepts, at this stage the researcher who
acts as a teacher gives questions to students as follows:

Students are asked to observe the display of pictures presented by the teacher

Teacher: Students, look at the picture that is displayed in front of the class.

Teacher : Have you ever seen or even played traditional games like the picture you showed?
Student : Never ma'am

Teacher: student, does anyone know the name of the traditional game?

Student: (just shakes head)

At the Stimulation learning stage (providing stimulation) strengthening the character are communicative
(friendly), tolerance and curiosity are achieved.

Problem statement (question/problem identification), researchers provide opportunities for students to identify
as many questions as possible related to the images presented and will be answered through learning activities as
shown in Figure 2

Teacher : From the picture of BuntangKaleng traditional game, the students have to try to make some questions
related to the game

Student :

1. Setelah melihat tanyangan gambar, coba buat pertanyaan setiap masing-
masing anggota kelompok, dan diskusikan

Nama siswa Pertanyaan
Bagaitand, Lapa MEf1ain Kan
Qun tanyg '(m’or\?

4

The strengthening of student scoreson creative character that purposed by the teacher at this stage is that
students are able to think to make questions related to the traditional game of BuntangKaleng. This is evident
from the student activity sheet being able to make questions on picture 2

In data collection, students perform traditional game activities of BuntangKaleng. Such a picture 3

Figure 2: student playing the BluntaKaIeng\game

Strengthening the value of the character of responsibility is achieved, namely students are responsible for
collecting data according to the activity sheet given by the teacher.

Data processing, which is carried out by students from the results of data collection activities, students in their
respective groups conduct discussions, and manage data. At this stage, the results of the activities carried out by
students are as follows:
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9. Pemain pertama berhasil menjatuhkan
== dari kaleng berwarna merah

-"—i dari kaleng berwarna kuning

K - dari kaleng berwarna biru

Figure 4. students sheet playing BuntangKaleng games

The achievement of honest character scores in accordance with the teacher's purpose at this stage is that
students are able to manage the data obtained from data collection. The data in question can be in the form of
student observations of falling cans while playing the traditional game of BuntangKaleng, strengthening score of
the curiosity character by the teacher to students, namely the curiosity of students completing the questions
contained on the student activity sheet. The strengthening score of the responsibility character achieved by the
teacher is that students are responsible for managing data according to the activity sheet provided by the teacher.

Verification, students are still working on the activity sheet but the questions are given to students to
verify from the activities that have been carried out by students so that from the students' answers it can be seen
that they understand the concept of positive integer fractions. The following are the results of the student
activity answers in the verification stage of Figure 5

10. Berdasarkan gambar susunan kaleng yang telah kalian gambarkan , jika
pemain pertama berhasil menjatuhkan 1/2 dari kaleng berwama merah, 1/5
dari kaleng berwarna kuning dan 1/2 dari kaleng berwamna biru, maka
berikanlah strategimu berapa banyak kaleng yang harus dijatuhkan oleh
pemain kedua agar bisa jadi dalam inan ini k di

simpulkan!

The strengthening of character scores purposed by the teacher to students are honesty, curiosity, and
responsibility. It can be seen from the activities carried out by students in completing the learning of
multiplication of positive integers.

In the closing activity, generalization (drawing conclusions) students make conclusions regarding the
material of positive integer fractions, which are delivered orally. The strengthening score of honest characters
purposed by the teacher at this stage is that students are able to conclude the concept of fractions. The
strengthening score of the responsibility character purposed by the teacher is that students are responsible for the
results concluded from the integrated learning activity of traditional game BuntangKaleng traditional game.

IV. CONCLUSION

Based on the findings, the product is the integrated discovery learning model of BuntangKaleng
traditional game. The validity is described based on the validator's assessment in terms of content, construct, and
language. Practicality is illustrated from the results of test at the small group stage, namely the learning model
designed to have three practical aspects, such as convenience, usability, and interest. The integrated discovery
learning model of BuntangKaleng traditional game has a potential effect on understanding concepts in the
material for arithmetic operations on integers and fractions by utilizing various properties of integer operations
and the character of the seventh grade students of junior high school in one of the junior high schools in Jambi
city, as seen from the percentage of assessment when students carry out discovery learning activities integrated
with traditional Jambi games. Further, it can be seen that 85% of students have been able to work very well on
each worksheet individually, 100% collaborate in learning, 80%, when asking for help from friends, 55% of
students have actively expressed opinions, 100% of students show enthusiasm in learning discovery learning
integrated Jambi traditional games, 85% of students have been able to conclude the learning process.
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