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Abstract. The development of increasingly advanced technology has an impact
on the erosion of local wisdom owned by Indonesia. Therefore, the thing that must
be done is to preserve the local wisdom by integrating it into physics learning. The
traditional game of tajog is one of local wisdom which in its use there is a physics
concept, namely kinetic energy. This study aims to analyze the concept of physics
in the traditional game of tajog. This research is a qualitative descriptive study
with an ethnographic approach. Data were collected through direct observation,
interviews and documentation in the field. Furthermore, the data obtained were
analyzed descriptively qualitatively. The results showed that in the traditional game
of tajog there is one concept of physics, namely kinetic energy that can connect
modern science with ethnoscience. The concept of kinetic energy is found in the
movement of the traditional game of tajog.
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1 Introduction

Local wisdom is a knowledge of the local community, local intelligence, and local
policies [1]. The rapid development of science and technology that occurs today has
an impact on the erosion of local wisdom and one day it will disappear because it is
considered different between local science and science. Whereas local wisdom can be
imitated and developed into physics learning from elementary, junior high and high
school. Traditional games are one of the local wisdoms that can be integrated into
physics learning at school. Traditional games are one of the elements of local culture in
the countryside. Besides that, traditional games are not only limited to games but can
also develop cognitive, motor, and health abilities. Traditional games do not only provide
recreational or fun value. More than that, traditional games also have physical education
values, and even social values. This is because traditional games contain elements of
sportsmanship, honesty, accuracy, agility, accuracy in determining steps, and the ability
to work together in groups [2].
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Traditional games generally contain the concepts contained in learning such as sci-
ence, social studies, regional languages, physical education, and even religion. Learning
concepts contained in traditional games can help make it easier for teachers to deliver
learning to students [3]. Therefore, it is necessary to study the philosophy of the tra-
ditional game technique. Learning in the 2013 curriculum which is still valid at this
time requires teachers to use a scientific approach. However, what is currently happen-
ing is that the learning carried out by teachers has not fully used a scientific approach.
Whereas in learning especially physics requires students to understand science from
the surrounding environment. But the learning carried out by some teachers so far only
provides general examples or even rarely known to students and the learning carried out
is only rote, so that it has an impact on students’ insensitivity to events that occur in their
environment, even though these events are related to physics.

Physics is a part of science that explains observed events based on rational thinking,
human experience, and through experiments. Events in everyday life are very close to
physics, such as in traditional games that contain many physics concepts that can be
analyzed, therefore it is necessary to integrate them into physics learning at school. The
traditional game of tajog is one of the many traditional games in Indonesia that need to be
preserved. The traditional game of tajog in Bali is known as “metajog”. The traditional
game of tajog contains the value of tenacity, sportsmanship and hard work in playing it
[3]. In addition, in the traditional game of tajog there are also several physics concepts
that can be integrated into physics learning, one of which is kinetic energy.

Based on the background described above, the purpose of this study is to analyze
the concept of kinetic energy in the traditional game of tajog.

2 Methods

This research is a qualitative descriptive study with an ethnographic approach. The
ethnographic approach aims to describe and analyze culture based on intensive field
research [4]. The ethnographic approach in this study is used to describe, explain and
analyze the physics concepts found in the traditional game of tajog. Data were collected
through observation, interviews and documentation. Furthermore, the data obtained were
analyzed by first, reducing the data from observations and interviews. Second, presenting
the data in the form of descriptive text. Third, draw conclusions.

3 Results

Based on the results of interviews with two respondents and observations made, it was
found that in the traditional game of tajog there are physics concepts that can be used
as physics learning materials in schools. The interpretations of the two resource persons
will be presented and compared with the concepts of physics, and in this study also
compare local and modern science knowledge. The results with the first respondent
revealed that this traditional game of tajog uses two bamboos shaped like sticks and
there is a footstool. The bamboo used is 2 m long, with a bamboo diameter of 3 cm, and
the height of the footing used varies from 25 cm, 35, and 45 cm. It was also conveyed
that this tajog game requires the strength of the leg and hand muscles that are used when
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Table 1. Tajog Traditional Game Movement

Physics Concept | Movement Information
Kinetic energy | Lifting/riding tajog In the traditional game of tajog there is
Holding tajog a style that causes the tajog game to

- - run at a certain speed
Pushing tajog

Rotating motion/turn

Walking on tajog

Pulling the arms towards the body

Bend arms, legs and body

The mass of tajog players

Table 2. Experimental Result of Tajog Game with angle and mass of 40 kg

Arm Position t (seconds) v (m/s) Ex (Joule)
Down 15,20 1,425 40,613
Straight 12,10 0,912 16,635
To the top 12,90 0,975 19,013

walking. Then for the second respondent revealed that the technique. This traditional
game of tajog begins with steps including (1) preparing the tajog, (2) straightening the
tajog right in front of the player and the position of the tajog slightly leaning forward,
(3) holding the tajog according to the right player’s arm, (4) lifting the wrong one foot
on the tajog step, and followed by the next foot, (5) adjust the balance and start walking
to the end, (6) if you feel you will fall, then lower your foot between the tajog, (7) try to
play in a wide area.

Based on these results and field observations, they are presented as in Table 1.

From the experimental results of tajog players with an angle and body mass of 40
kg, it can be presented as Table 2.

The handle is perpendicular to the bamboo, the speed of the tajog player will be
faster with the same mass of objects. It is then followed by an up and down grip. This
can be illustrated as in Fig. 1. For different object masses, the kinetic energy can be
presented as in Table 3.

Based on Table 3 shows that the kinetic energy possessed by tajog players depends
on the mass of the players and their speed. The greater the mass and velocity, the greater
the kinetic energy and vice versa.
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Table 3. Experimental Results of Kinetic Energy with Different Mass

Mass (kg) t (seconds) v (m/s) Ex (Joule)
40 9,872 0,886 15,699
47 8,250 0,698 11,449
54 10,750 0,989 26,409
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Fig. 1. Illustration of the traditional game of tajog

4 Discussion

Based on Table 1 shows that the traditional game of tajog is currently running, the related
physics concepts are work and energy. Effort is the work done by the player to get up
to the tajog footing and the work to move the tajog from the initial position to the final
position. One of these energies is kinetic energy.

Kinetic energy is the energy possessed by an object due to its motion. The motion of
an object is a result of the forces acting on it. The size of the kinetic energy is indicated
by the force exerted by the tajog player which can be interpreted as the speed of the tajog
when moving. If seen from the illustration Fig. 1 indicates that a tajog player should
choose the illustration in Figure no b, because the straight arm position will produce a
large speed so that the kinetic energy is also greater than the down or up hand position
which produces a small speed. If analyzed with the concept of physics, Fig. 1 (a) shows
the position of the player’s forearm which tends to be downwards, which forms an angle
= 115° when measured between the upper arm and the forearm and forms an angle to
the applied force. This position produces a force of F cos. For Fig. 1 (b) is the position
of the forearm of the player straight ahead, this condition forms an angle of = 90° when
measured between the upper arm and forearm, so that the resulting force is F. While
Fig. 1 (c) is the position of the forearm of the player upwards or forms an angle of
approximately = 45° when measured between the player’s upper arm and forearm and
forms an angle to the applied force, in this position it produces a force of F cos. The
greatest force in the game of tajog is when the arm position is straight forward, while
when the arm is tilted down or up, the force will be smaller. Based on the above, it can
be concluded that the size of the tajog player’s style affects the work value W and also
affects the kinetic energy it produces. Besides that, the size of the force also affects the
speed of the ongoing tajog game. The effect of the speed of the tajog player on the kinetic
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energy it produces can be seen in the difference in the height of the tajog footing. Each
tajog footing height affects the player’s comfort and the resulting speed.

Besides speed, the mass of the tajog player also affects the kinetic energy it produces.
This can be seen as in Table 3, the greater the mass and velocity, the greater the kinetic
energy. Mathematically kinetic energy can be found with the following equation:

1 5
Ex = 2mv

The research on the concept of kinetic energy that has been described above is in
accordance with research [5] to increase kinetic energy, it requires a certain particle
effort and speed and in research [2] that the greater the mass of the object, the greater the
kinetic energy produced. Kinetic energy in physics, depends on the mass and velocity
of the object. Thus the study of local knowledge of kinetic energy in the traditional
game of tajog has the potential to increase knowledge and preserve the values of local
wisdom in Indonesia. When viewed from an educational perspective, identification of
local knowledge related to physics concepts can be used by students, teachers, and the
community for physics learning materials in schools. Learning in schools that integrates
local knowledge into modern knowledge can have a positive impact on students because
it can connect the concepts of physics with contextual daily life.

The subject matter essentially contains messages to be conveyed to students to
achieve learning objectives [6]. The message conveyed can be in the form of ideas,
concepts, data or facts, writing, images, symbols and so on. However, of all these mes-
sages, not all students understand them well, so it is necessary to convey the message
associated with contextual problems experienced in everyday life, so in the implemen-
tation of learning it should be associated with local wisdom, one of which is through the
traditional game of tajog.

Learning materials based on local wisdom in the traditional game of tajog in accor-
dance with research conducted by [7] found that the development of science modules
based on local wisdom on business and energy materials is effective for improving
student learning outcomes and learning activities. [8] found that the development of
local wisdom-based physics student books was feasible and easy to understand by stu-
dents, and [9] the implementation of local wisdom-integrated inquiry worksheets could
improve students’ critical thinking skills.

5 Conclusions

Based on the results of the research and discussion above, it can be concluded that
one of the concepts of kinetic energy physics is found in the traditional game of tajog.
Therefore, the traditional game of tajog needs to be preserved by integrating it with local
knowledge and modern science in physics learning at school.

Acknowledgment. The author would like to thank the friends of physics teachers and students
of Singaraja State High School 2 who have helped this research.



52 I. G. Mardana et al.

References

1. R.Deskarinaand A. N. Atigah, “Potensi Kearifan Lokal Desa Bugisan Sebagai Upaya Pengem-
bangan Daya Tarik Wisata Pendukung Kawasan Candi Plaosan,” J. Pariwisata Dan Budaya,
vol. 11, no. 1, pp. 41-49, 2020.

2. A.Ja’far, A. Y. A. Fianto, and P. S. Yosep, “Penciptaan buku ilustrasi permainan tradisional
sebagai upaya pelestarian warisan budaya lokal,” J. Art Nouv., vol. 3, no. 1, 2014.

3. R. M. Hariastuti, “Patil lele: Sebuah warisan budaya nusantara dalam persepektif etnomatem-
atika,” in Prosiding Seminar Nasional FDI, 2020, pp. 37-43.

4. B. Bungin, Analisis Data Penelitian Kualitatif. Jakarta: PT Raja Grafindo Persada, 2012.

5. M. A. Martawijaya, “Buku fisika peserta didik berbasis kearifan lokal untuk meningkatkan
karakter dan ketuntasan belajar,” J. Sains dan Pendidik. Fis., vol. 10, no. 3, pp. 285-292, 2014.

6. A. Safitri, Subiki, and S. Wahyuni, “Pengembangan Modul IPA Berbasis Kearifan Lokal Kopi
pada Pokok Bahasan Usaha dan Energi Di SMP,” J. Pendidik. Fis., vol. 7, no. 1, pp. 22-29,
2018.

7. Surabidin and Djuhana, “Pengaruh Massa Flywheel Terhadap Energi Kinetik,Tegangan Serta
Daya Luaran Pada Flywheel Energy Storage System,” J. Tech. Eng., vol. 3, no. 1, pp. 17-23,
2019.

8. Atabikrifki, M. Martawijaya, and Jasruddin, “Pengembangan Buku Siswa Fisika Berbasis
Kearifan Lokal (Maja Labo Dahu) di MAN 1 Kota Bima,” J. Sains dan Pendidik. Fis., vol. 14,
no. 3, pp. 8-14, 2018.

9. F. L. Hunaepi, S. T., S. E., and Raharjo, “Implementsi Worksheet Inkuiri Terintegrasi Kearifan
Lokal Untuk Meningkatkan Keterampilan Berpikir Kritis,” J. Ilm. Biol., vol. 8, no. 1, pp. 158—
169, 2020.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Analysis of Physics Concepts in Games Traditional Tajog
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	5 Conclusions
	References




