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Abstract: Culture in Indonesia is very diverse, ranging from traditional musical instruments,
traditional games, regional dance arts, and many others. As an effort to introduce
Indonesian culture to students, one of them is by implementing it into the learning process.
Therefore, this study connects physics material into local culture in Indonesia, one of which
is the Salai Jin Dance in North Maluku. This study aims to examine the concept of physics in
the Salai Jin dance. The research method used is descriptive qualitative with data collection
techniques through observation, questionnaires and interviews. The data obtained is then
analyzed, verified, and reduced then constructed into scientific knowledge and interpreted
into physics concepts in physics learning. In this Salai Jin dance, there are various concepts
of physics, one of which is the concept of motion, torque, and waves in the material for class
X and XI SMA/MA. The results showed that the salai jin dance can be used as a source of
learning physics on motion material in class X SMA/MA, and moments of inertia, as well as
waves in class XI SMA/MA.
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Introduction

Education is an effort to empower human potential to inherit, develop and build a
civilization in the future (Astuti, & Bhakti, 2021). Education is rooted in the nation's culture to
build the present and future life. Students are creative heirs of the nation's culture, through
the learning process students are directed to develop the potential learned from cultural
heritage (Fuad, et al, 2018). As an effort to introduce the nation's culture to students, namely
by implementing it into learning activities, one of which is it's in physics.

Physics is a branch of science that aims to study and analyze natural phenomena or
processes and the properties of substances and their application (Rahayu, 2013). Physics is
not only in the form of facts, laws, formulas, and calculations, but is also a lesson that
examines the world and life (Wiradana, 2012). In physics subjects, it is necessary to
understand the concepts between theory and the application of its applications both in
everyday life and in physics equations. Physics will be more meaningful if there is a link
between the material being taught and daily activities in the environment where students live
as a means of learning students (Oktaviana, et al. 2017).

The use of local culture in learning makes students make direct observations and
students are trained to be able to find various concepts that are studied thoroughly
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(holistically), meaningfully, authentically, and actively (Dinissjahet al, 2017; Nursaadah, 2017).
The integration of physics material with the identity or local wisdom around where students
live, not only aims to make it easier for students to understand physics material but also so
that students are more familiar with the surrounding culture which may begin to be replaced
by foreign cultures (Oktaviana, et al. 2017).

This local wisdom can be used as a means as a source of learning physics called
entophysics, through this local wisdom interactive learning can occur where there is active
interaction between students, educators and the learning resources used. So that learning
occurs from two directions. In this study, we examine the ethnophysics of the salai jin dance
in North Maluku as a source of learning physics.

Method

This research is included in the qualitative research method in the form of literature
study. Through this method, researchers can describe the problems discussed clearly and
comprehensively. According to Sudjana (2018), with the literature study method, data is
collected for analysis and then presented in the results and discussion so that conclusions can
be drawn.

The research method used is descriptive qualitative with data collection techniques
through observation, questionnaires and interviews. The data obtained were then analyzed,
verified, and reduced then constructed into scientific knowledge and interpreted into physics
concepts in class X and Xl high school physics learning.

Results and Discussion

Learning resources are one of the important things in the learning process. In the
current era, there are various types of learning resources to suit the needs of different
students. These diverse learning resources will provide their respective functions according
to the needs of students in increasing knowledge for the benefit of learning. Optimal use of
learning resources by students will further have an impact on the achievement of the
student's learning achievement (Andriyani, et al. 2015).

The Indonesian nation has a diverse culture. Every culture has noble values that are still
maintained. These values are also called local wisdom (local knowledge, local wisdom) which
can be taken and used as value education with a different approach (Ramdani, 2018). The
existence of local wisdom triggers students to study and examine various phenomena that
occur in the local wisdom scientifically, so that awareness to maintain and preserve culture
will grow when local wisdom is used as a source of learning (Saputra, 2016). One of the
learning resources that can be used is ethnophysics, because according to Astuti and Bhakti
(2021), ethnophysics is related to knowledge that comes from culture which can act as the
basis for building reality that prioritizes cultural relations with physical knowledge.

North Maluku Province is one of the regions in Indonesia that has cultural diversity from
various ethnicities and has various traditions that follow ethnic pluralism, one of which is
regional dances. One of the traditions in Ternate is the Salai Jin tradition, this tradition is very
thick with dance elements. Salai Jin dance is an ethnic dance originating from Ternate, North
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Maluku. This dance is a medium of communication with the jinn. (Local, Friends. 2019). The
Salai Jin dance is actually a series of activities from traditional rituals that have a high tradition
and philosophy for the Ternate indigenous people.

In the past, this dance was used by the ancestors of the Ternate people to communicate
with the Jin people who were in the supernatural. The purpose of this communication is to
ask for the help of the Jinn to solve various problems faced by humans. One of the problems
that most often causes this dance to be held is an iliness suffered by a family member (Lestari,
2022).

Local people believe that the number of dancers must be even in order to avoid disaster.
In addition, the dancers are also not random people, but those who are considered to have
more "strength". The reason is, the dancers of this dance will usually experience a trance, aka
the possession of a spirit which is believed to be a genie. And it still happens until this modern
era and becomes the value of this dance (Administrator, 2019).

This genie salai dance is accompanied by regional musical instruments such as; Tifa is a
musical instrument shaped like a drum that is played by hitting it. Then Rababu is a musical
instrument that is played by friction. The basic form of rababu has main parts, namely lou
(small bamboo that functions as the neck of the rababu) and cafi (coconut shell that functions
as the body of the body). While the musical instrument Saragi or what we usually know as
Gong is a type of percussion instrument made of metal (bronze with copper) with a round
surface. In the game, Saragi players will hit Saragi using his bat according to the
predetermined tifa stroke ending (Salasa & Amin, 2019). This jinn salai dance is not only
accompanied by the accompaniment of musical instruments but also accompanied by the
speech of bobeto. Babeto is a matra that speaks the local area.

In the context of ethnophysics, this jinn salai dance can be used in physics learning
which can be used as a source of learning physics. From the initial movement of the Salai Jin
dance to the end, it can be studied with the concept of dynamics of motion and rotation in
physics for class X and XIl SMA/MA. Further explanation of the physics concept in the Salai Jin
dance can be seen in table 1.

Table 1. Study of Jin's Salai Dance as Ethnophysics

Dance

D .
NO Phase ance Movement Physics Study

Opening On the sound of musical
1 Dance accompaniment; tifa, rababu, and gong

use the concept of sound wave physics.
In this case, the sound wave propagates
through the air medium.

This sound wave propagates at a certain
= = S speed. In air, the speed of sound
The male dancers enter the arena to the depends on the temperature of the air
accompaniment of tifa, rababu, gongs, and and the types of particles that make up
bobeto speeches. Then the male dancers the air. The formula for the speed of
use incense sticks and a piece of bamboo as  sound waves in air (gas) can be written:
dance props.
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2.

Dance
Core

_ RGO ) A=
After that, it was continued with female
dancers who entered the dance arena.
Female dancers hold a bunch of dry palm
leaves (woka) and a fan as a dance prop.
Female and male dancers perform
Movement from standing to squatting
slowly by turning their bodies 180°.

Information:

V = speed of sound (m/s)
y = adiabatic constant
R =general gas constant

(8,31 joule/mol K)
T =absolute temperature of gas (K)
M = relative mass of gas (kg/mol)
Then for the rababu musical instrument,
it also has another physical concept,
namely friction, this frictional force is
generated from the friction between the
rabu stick and the strings. In this event,
kinetic friction occurs, this kinetic friction
force acts when the contact surfaces
slide against each other and acts on a
moving object. The formula for friction

can be written as follows:
fk = ukx N

Information:

fk : magnitude of kinetic friction (N)

uk : coefficient of kinetic friction (N)

N : normal force (N)

rababu sticks and strings function to
produce sound, this is the same as the
explanation in the opening of the dance
which is included in the concept of sound
wave physics.

The movement from standing to
squatting/up and down slowly s
included in the physics concept of
vertical downward motion.

The formula for downward vertical
motion can be written:

1
h = V0t+§gt2

VA=V, +2gh
Vt =V0+gt

Information:

h: height (m)

Vy:initial velocity of object (m/s)

Vi: object's current velocity t(sekon)(

/5)

t: traveling time(s)

g:acceleration due to gravity (m /
s2)

For a dance movement that displaces its
body 180° it is included in the material
concept of moment of inertia on a long
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Dance
Core

Then the next movement is the female
dancer kneeling and followed by the
movement of the hands up and down in
front of one of the male dancers holding
incense.

S LR S e NS
Next, the female dancer performs a half-

body circular motion with a rotation of 360°.

v, , S F.‘"" ‘H V

The next movement of female and male
dancers back to their feet slowly by turning
their bodies 180°. After Standing the
dancers perform movements in the upper
body with a rotation of 360°.
: T

homogeneous rod, the axis through the
center.

[ = —ml?
12ml

Information:

I: Moment of Inertia(Kg.m?)
l: Rod Length(m)

m: Rod Mass(Kg)

This movement contains the physics
concept of Newton's second law.

P—
- FR
a= —

m

Information:

- M m

a : Acceleration ()

—_ S

Fg : Resultant Force (N)
m : Object Mass (Kg)

Same as number (2) for Movement, it
contains the concept of physics in the
matter of moment of inertia.

For dance movements that rotate the
body 360° it is included in the material
concept of moment of inertia on a long
homogeneous rod, the axis through the
center.

= ~m

Ve

Information:
I: Moment of Inertia (Kg.m?)
l: Rod Length (m)
m: Rod Mass (Kg)
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¥

Next, the female dancers flap the dry leaves
and the fan in their hand with their whole
body doing a 360° rotation followed by a
male dancer holding a bamboo : ’E‘ick;“

S

The
female dancer falls unconscious because she
has been possessed by a genie and

The activity at the peak of this dance
when the female dancer falls
unconscious contains the concept of free
fall motion physics (GJB).

The difference between free fall motion
(GJB) and downward vertical motion that
has been described previously is that GJB
does not have an initial velocity when
moving (V; = 0), while upward vertical
motion has an initial velocity when
moving (V, # 0).

continues with other dancers. 1,
h= - gt
2
V.2 = 2gh
Vt = gt

Information:
h: height (m)
Vi object's current velocity t(sekon)(:

s)

t: traveling time (s)
. . m
g: acceleration due to gravity (5—2)

Closing
6. Dance

In the closing movement of this dance,
the physics concept of straight motion
changes regularly.

The following is the formula for Uniform
Change in Straight Motion:

L
£ il S = Vot + — at
NP = o, = 2

e T T s ST 4] =
Then they dance uncontrollably until the
incantations are recited and finally the
dancers come to their senses and the dance
performance ends.

V.2 =Vy* + 2as
Vt = Vo + at

Information:

Vy: initial velocity of object (m/s)

Vi: object's current velocity t(sekon)(
s)

t: traveling time (s)

Based on what has been explained in table 1, that the salai genie dance can be studied
with various physical concepts, including the dynamics of motion and rotation along with
sound waves. This Salai Jin dance can be used as a source of learning physics based on local
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wisdom in North Maluku. A learning approach using local wisdom is very important so that
students get contextual and meaningful learning (Fuad, 2018). In line with the increasingly
globalized times, schools not only carry out cultural transformation of their students but also
help in determining the way of life in the future, values and abilities and skills that must be
possessed for their future lives. Cultural transformation means changing the form of culture
to remain in accordance with an increasingly advanced and complex society by not
abandoning the original cultural culture.

The existence of ethnophysics is able to combine culture with existing physics concepts,
with this students are able to understand a physics formula through existing culture.
According to Astuti & Bhakti (2021) the application of this kind of learning has the potential
to develop a way of learning that is still generally teacher-centered into student-centered
learning. So that the classroom atmosphere is more fun and not boring, and the enthusiasm
for learning students will also increase. In addition to understanding the concept of physics,
students can also learn to understand the culture in their respective regions so that the
culture can still be preserved and not faded (Munandar et al, 2022). Learning by linking local
cultures can also increase student learning activities and student learning motivation (Husin,
Wiyanto, & Darsono, 2018; Subijanto, 2015). Students can explore the cultures in their
respective regions so that they can explore their creative thinking skills as well.

Learning that is too far from the values of local wisdom according to Sudiana (2015) can
trigger students' ignorance of local wisdom, which ultimately reduces students' love for their
own nation. Therefore, the use of learning resources for the salai jin dance based on local
wisdom in North Maluku is an effort to shape the character of students so that they love and
be proud of the culture in Indonesia.

Conclusion

Based on the results and discussion above, it can be concluded that the Salai Jin dance
is a local wisdom in the North Maluku area that can be used as a source of learning physics.
Salai Jin dance can be studied physically with various physics concepts, namely the dynamics
of motion and rotation that can be found in the material for class X and XIl SMA/MA. By using
this local wisdom-based learning resource, students can learn physics material while at the
same time fostering a love for culture.
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