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especially conceptual and factual learning. One of them is in learning
Natural Sciences (IPA), in the field of Physics. Noise material is a

conceptual material with a discussion of sound waves produced by vibrating

Keywords: objects (sound sources). Based on the needs analysis obtained, the
Digital teaching materials; development of appropriate teaching materials to explain the material is a
Sound; digital book. The purpose of this study is to describe the level of validation

Ethnoscience;

' of teaching materials and describe student responses to ethnoscience-based
Patrol music;

digital teaching materials in Authentic Jember Patrol music on sound sub-
materials in class VIII SMP/MTs students. The type of research used is the
development of a 4-D model. The subject of validity in this study involved
material experts and media experts and science teachers, with the results of
material validation being 91.03%, media experts 89, 41%, and user experts
(teachers) 88, 23% very valid categories. While the student response test in
this study was divided into 2, namely, small-scale test and large-scale test
with an average percentage result of 80.76% with a valid category, and
large-scale trials obtained an average percentage of 87.28% with a category
very, without any revisions to the developed teaching material products.
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INTRODUCTION

Indonesia is a country that is rich in ethnic and national diversity, according to
historical records of the social life of the Indonesian people who come from the tribes and
cultures of each region (Bagus Brata, 2016). Entering the era of globalization, cultural values
in Indonesia are slowly shifting, so that the culture that should be preserved begins to fade
and be forgotten (Suketi, 2019). Seeing this condition, education can participate in
maintaining and preserving the existing culture through learning in schools. As in UURI
number 20 of the year concerning the National Education System Chapter Il article 3, it is
stated that national education has a function as a developer of student abilities and forms the
dignified character of the nation's civilization in educating the nation's life, and developing
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the potential of students. Education seeks to make people who believe and fear God Almighty,
have noble character, are healthy, knowledgeable, capable, creative, independent, and
become democratic and responsible citizens (Wahyudin, 2020). In line with this goal, an
important component in developing the potential of the nation's successors can be done
through the interaction of educators with students (Irfanda, 2018), in more detail, namely
learning, we can know in the teaching and learning process (KBM) can not be separated from
learning tools that can effectively and efficiently help teachers and students in understanding
a material.

The results of the first observations the researchers got information, the science subject
teacher class VIII MTsN 2 Jember the KBM process held focused on learning resources
recommended by the government, namely the 2017 revised Kemendikbud Science book and
UKPM (Independent Learning Activity Unit) and during online learning the two books were
distributed separately. digital. The impact is that students only understand concepts without
knowing the application of existing material, thus teachers need additional teaching materials
to deliver learning materials.

In fact, learning tools are information facilities, tools that are arranged in sequence
according to the competence of the subject and are used in the learning process (Putri, 2019).
Thus the use of teaching materials in delivering material can help students be more creative,
independent and master concepts that have not been understood. Along with the development
of technology and information in conveying messages, it is not always in the form of print
media, one of which is digital books that can help students or teachers understand material,
both conceptual and factual material with unlimited time and place.

According to (Agung, 2020) Natural Sciences (IPA) is a branch of natural science that
studies all aspects of natural events and their changes from the branches of chemistry, physics,
and biology. One of the branches of science subjects whose learning material is a source of
knowledge, concepts and principles can grow scientific skills and help in solving everyday
problems. In accordance with educational policy that physics learning material is a source of
human activities, so that physics is one of the areas of the ethnoscience approach in science
that studies natural phenomena and human interactions within the scope of the surrounding
culture (Jeane, 2020).

One of the Indonesian cultures that contains elements of science in the realm of physics
is the Jember patrol music art culture. This patrol music art was born from the acculturation
of the Madurese and Javanese cultures who settled in Jember district and became the
Padhalungan culture. As one of the arts that was born from cultural acculturation, Jember's
patrol music still exists today. Thus, ethnoscience can be used in the field of education,
especially SMP/MTs in Jember Regency. So that it can create interactive, innovative learning
and can be a factor in students' understanding of the material and local culture. Considering
that patrol music is currently a trending topic as an Intangible Cultural Heritage (WBTB) in
Jember Regency (Jemberkab, 2021)

The form of the use of ethnoscience is found in the physics branch of the sound
material for class VIII even semesters, considering that the material is conceptual material
and is closely related to life so that in its presentation it requires an intermediate medium
(Diana,2020). However, the facts in the field of sound sub-materials are only concepts and
implementations with examples of modern musical instruments and the difficulty that
students understand is how to apply formula with surrounding life. This right is undeniable
from the KBM process that is held, where teachers do not associate learning materials with
the culture around them. In fact, the sound wave material is directly proportional to the art of
musil patrol with ethnoscience dressing, where ethnoscience collaborates Jember patrol
music with sound wave material which will make it easier for students to understand the
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concept of sound. Thus the function of teaching materials in clarifying and facilitating sound
wave material in local culture.

Based on a needs analysis questionnaire for class VIII MTs Negeri 2 Jember, as many
as 18 students who are representatives of class VIII E and VIII H on the Jember patrol music
culture. From the questionnaire, a vulnerable score of 16.7% was obtained from 18 students
who did not know the art of patrol music. And 38.9% of 18 students do not know if there is
an element of physics in patrol music and the average score range is obtained in the
importance of supporting books or supplements. Students answer "very important” is

METHODS

The type of research used is Research and Development (R and D) which is a research
method in developing and testing the feasibility of a product. The development and research
model this time was developed by Thiagarajan, which is 4-D with stages

e

(Sugiyono, 2019). In this study, the research used a 4-D model which was modified into 3-D;
Define, Design, and Development because of the time the author faced.

The Feasibility Test of Ethnoscience-based teaching materials consists of the feasibility
of the material, the media and the feasibility of the presentation. The validity of the teaching
material product or not is determined by the lecturers, science teachers and students.
Following are the stages in this research:

1. Define

Researchers define and determine product development to be made. This stage

consists of:

a. Front-end Analysis: stage of problem analysis needed in product development

b. Learner Analysis: researchers conduct a needs analysis to determine research
subjects that can be used in developing products.

c. Task Analysis: The researcher determines the task analysis that is in accordance
with the existing problems

d. Concept Analysis: The researcher prepares the concept of the material that will be
presented in the teaching materials and in accordance with the Core Competencies

(K1) and Core Competencies (KI)

e. Specifing Instructional Objectives: researchers develop teaching materials to be
made, it is necessary to formulate learning objectives.

2. Design

At this stage the researcher determines the format of product development to be made.

Here are the steps in the design stage

a. Material Preparation: the material used in this study is a branch of physics in the
sound sub-material.

b. Product Selection: according to the needs analysis, the researcher developed a
digital book based on Ethnoscience on Jember's parol music

c. Preliminary Design: The first thing the researcher did was to design the product
before testing in the field, either in the form of selecting the format of the teaching
materials and the instruments used.

1) Format selection: the digital book format developed is, 1) cover (logo, title,
image, and identity), 2) introduction, 3) table of contents, 4) list of pictures, 5)
introduction (description of digital book, KI , KD, indicators and learning
objectives, and concept maps), 6) content (sound material and
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independent/group assignments), and 7) closing (answer key, glossary,
bibliography, and author's biodata).
2) Instrument Selection
The design of the instrument aims to determine the validity of the product both
before and after being tested. In this study, the researcher used an instrument
that was in accordance with the product being developed.
3. Development
At this stage the researcher made product improvements by revising the product
which was judged to be valid or not by a team of lecturer material experts, media
experts from lecturers, and user experts (teachers). Products that have been validated
by a team of experts are ready to be tested, product trials are tested on class VIIIF and
VIIIH students at MTs Negeri 2 Jember. With small-scale and large-scale trial
subjects. The small-scale trial was carried out by 6 students consisting of 3 students of
class VIIIF and 3 students of class VIIIH. Meanwhile, for the large-scale test, there
were 30 students consisting of 15 students from class VIIIf and 15 students from class
VIIH.
4. Dessiminate
At this stage the researcher did not develop a method due to the limited time.
Moreover, the research conducted was not to determine the level of effectiveness of
learning activities, but to determine the validity and student responses to
ethnoscience-based digital books in authentic Jember patrol music.

The types of data in this study are quantitative and qualitative data obtained from a
team of experts (science lecturers and teachers) and test student responses in the field.
Meanwhile, the research instrument used in the form of a questionnaire to test the validation
of the product that has been made. The questionnaire used is in the form of a checklist with a
score range using a Likert scale, where each item has a gradation from positive to negative.

(Sugiono, 2019). The following is the rating scale used by researchers:
Table 1. Scala Criteria

No Criteria Score
1 Very Good 5

2 Good 4

3 Enough 3

4 Not Enough 2

5  Very Less 1

(Sezy, 2021)
In collecting data, whether the product is valid or not valid, the researcher uses the
following technical data analysis techniques:

T'se 100
V an Toh x Ua
Information:
V-ah : Percentage Value
Tee : Total score Empirical (Maximum expected score)
Ten : Total expected score

With the criteria for the validity of the product presented by the researcher as follows:
Table 2. Validation Criteria
Validity Criteria Validity Level

85,01%-100% Very valid or can be used without revision

70,01%-85,00% Valid or can be used but need a small revision

50 01%-70.00% Not valid, it is recommended not to use it because it needs a major
' ' revision

01,00%-50,00% Invalid, or should not be used
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While the results of the analysis of the student response test, the level of product
attractiveness will be seen as follows:

Tse 100
V an Toh x L)
Information
V-ah : Percentage Value
Tse : Total Empirical score obtained from student responses
T : Total expected score

With the product attractiveness criteria presented by the researcher as follows:
Table 3. Responnse Criteria

No Presentase (%) Criteria

1 81%-100% Very Interesting
2 61%-80% Interesting

3 41%-60% Quite Interesting
4 20%-40% Not Attractive

5 0%-20% Very Unattractive

(Sahlan, 2016)

RESULTS AND DISCUSSION
The results of research and development were in the form of data description, data
analysis, and data interpretation using relevant theories. The purpose of developing this
product will be to increase knowledge and help the student learning process. The model that
the researcher uses adopts the 4-D model (Define, Design, Develop, and Desseminate)
developed by Thiagarajan. However, this time the researchers only arrived at the Develop
stage due to cost and time constraints, and only limited to the limits made for Ethnoscience-
based digital teaching materials and student responses to the product. The following are the
stages in the preparation and manufacture of ethnoscience-based digital teaching material
products:
1. Define Stage
At this stage the researcher obtains the results of the needs analysis related to the
product to be developed as follows:
a) Products developed must be in accordance with the K2013 curriculum and in
accordance with Kl and KD
b) The material that is in accordance with the research product is a branch of physics
in the sub-material of sound
c) The purpose of the developed product can help students understand the formulas
and concepts of the material
d) Students can get to know traditional music culture through learning
e) Intermediary media that can be used are in the form of electronic book applications,
more precisely flipbooks
2. Design
At this stage the researcher determines the format and design of the product
development with the following steps:
a. Preparation of learning materials
The product must be in accordance with the curriculum, Core Competencies,
Basic Competencies, Objectives and Indicators.
b. Media Selection
In making media, researchers used software, namely Microsoft Word 2010,
Canva, CorelDraw and Flipbook.
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Microsoft word can be used in the form of data processing (Setyawan, 2018).
However, researchers used Microsoft Word 2010 to compile material or content
on learning products and the size of the previous digital book was adjusted to
support books in learning, which was 21 x 29.7 cm (Prastowo, 2016). The format
for writing and product design is written using Arial and Times New Roman font
size 12 pt. Meanwhile, on the cover the researcher uses CorelDraw and on the
additional design of the book content using Canva media. FlipBook itself is used
in the final stages of all products that have been designed by researchers.
c. Media Drafting
At this stage the researcher conducts product design starting from compiling;

8.

9.

o wdE

Cover which contains; Logo, Title, Image and Identity of the researcher
Foreword

Table of Contents

List of Figures

List of Tables

Introduction which contains; Book description, Core Competence and Basic
Competence, Indicators and Learing Objectives, User manual, Etnoscience
description and Concept maps

Split page

Content which includes; Theory, Materials and ethnoscience, independent
task, and Competence test

Final which content; Answer key, Glossary, Bibliography, Biography and
cover

The following initial design for the development of Ethnoscience-based digital
teaching materials can be seen in the table below:

Table 4. Product Design

Cover Foreword

KATAPENCANTAR

Segala Puji hanys milik Allsh vang tslsh memberikan anugersh vang
begitu batar kepada kita ssbush srugersh islam dam imen yang hingea hari inf
menghantadcan kita untuk teres mengpaki jalan lurs mengeapsi sidho-Nyal
Sholawsat serta zslam semoga senantissa terlimpahkan kepada Nabi Muhammad
SAW, vang datang dengen membawa kebensran dan meruntun kits menyj
zahava keizlaman. Tidak terhitung nikmat Allsh SWT pada diri kita, salsh sarume
nikmat menuntut ilmu sshingga dapat menghantarkan paniliti dapst menyusur
puku dengan judul “Getaran, Gelombang dan Bunyi Berbasis Etnosains pads
fusik Patrol Aksara Sangs”

Buku yang berada di tangan pembaca ini berussha memberikan informasi
daru, bahwa budaya vang ada di sekitarkita adalsh ilmu, dan dapat diksji ssiring
parkembangan zaman. Selain itu, terdapat lembar kagistan sshinggs pasens didik
i IPA yang teritagrasi dengan buday

lokal.

Terimakasih  penulis ucspkan kepads semua pihsk yang telsk
perpartisipasi dalam prosas pambuatan buku pembelsjaran ini. Penulis betharay

bukn ini dapat untuk sikep dar
katerampilan paserta didik schingga mampu menarspkan ilmu yang diparolak

Pencliti menyadari, usshs dalam pembustan buku ini masih banysk
kelurangan, beik dani segi behata panyusunan kalimat manpun isi bul ini. Olek
iarena itu, pensliti membuka sagala keitik dan saran demi kesempumasn buku ini
V”I WINDA DWI KUSUMAWATI Pensliti bahersp, dengn sdamya bukv ini dapst memberikan manfast bagt

pembacas.

SMP/MTS,
KELAS

Pembimbing :

Jember, 24 November 2021
Rafiatul Hasanah,M.Pd i

‘Winda Dwi Kusumawati
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DAFTAR CANIEAR

1.1 Gembar partunjukan Musik Patrol
1.2 Tokoh Alexander Grsham Bell

1.3 Gembar slat musik patrol terbust dari keyu nangka
1.4 Tuts Piano

1.5 Tokok Heinrich Rudolf Hertz

1.6 Gembar alat musik patrol jenis bass

1.7 Gambar alat musik patrol jenis sslinzan

1.8 Gambar alat musik patrol jenis tingtung

1.9 Gambar musik patrol jenis Remo

.10 Gambar musik patrol jenis klster

1.11 Contoh gema

1.12Pemanfastan gaung

.13 Parbadasn gaung dan gema

1.14Tlustrasi ofek doppler

1.15 Tokoh Andraas Doppler

List of tables

Book description

DAFIAR TABEL

.1. Tabsal Capat Rambat Bunyi Dalam Madinm
.2 Bunyi Hukum Merznne

BUKU SUPLEMEN

Buku suplemen atau pemmjang secara bahasa berarti buku yang memiliki
kegunaan sebagai bahan pengayaan bagi siswa, seputar pelengkap pembelsjaran
ataupun tidak sams sekali Sedangkan secara istilsh buku suplemen berart
sebagai penunjang pembelajaran yang dapat digunakan sebagai pelengkap dalam
pembelzjaran Maka dani ita, buku ini hadir sebagai pelengkap pembelajaran
siswa melalhu pendekatan budaya sekitar tempat tinggal siswa dengan maten yang
ada di sekolzh Terlebih pada pembelsjaran IPA yang kaitannya erat dengan alam
sekitar.

Sesusi dengan realita yang ada. salah satu cabang ilmu yang ada dalam
pembelzjaran TPA dan mengandunz unsur budaya yaitu materi fisika. Materi
fisika sendiri memiliki konsep dan fakts yang kental sehinzzz mebutubkan
perantara dalam penyampaizanya Buku ini memust mata pelsjaran fisika pada
‘materi getaran, zelombang dan bunyi yang dikaitkan dengan budaya khas Jember
yaitu kesenian musik patrol.

Dalam musik patrol Jember, terdapat unsur materi fisika yanz erat
kaitannya dengan maten getaran, gelombang dan bunyi. Dapat kita ketahw, pada
frekuensi, nada, wama, tingzi rendsh nada, dan bahkan kuat lemah nads terdapat
dala musik patrol.

Mausik patrol khas Jember merupakan kesenian yang lahir dan akulturasi
‘budaya. Alat musik patrol sendini terbuat dani kayu nagka dengan ukuran yang
‘ervariatif sehingga susra yang dihasilkan memiliki ciri khas masing-asing, serta
kunci rama dalam permainan musik patrol adalah seruling bambu dan termasuk
kedalalam pemshasan materi buny: (pipa organa)

Maka dari ita buku ini hadir dengan tujuan siswa dapat memahami mateni
getaran, gelombang dan bunyi dalam balutan kesenian musik patrol khas Jember.

Kl and KD

Indicators And Learning Objectives

K&ED

ﬂ Menghargai dan menghayati sgama yang dismutnya
KI2: Menghargai dan menghayati perilsku jujur. disiplin,
tanggung jawab, peduli (toleransi, gotong royong), santum,
percaya diri, dalam berinteraksi secara efsktif dengan
lingkungan sesial dan alam dalam jangkauan pergaulan
dan keberadaanya
KI3: Memshami dan menerapkan pengetabuan (fiktual,
dan prosedural) razaingin
tabunya tentang il pengetabuan, teknologi, sen, budaya
dan mata
KI4: Mengslola, menysji, dan menalar dalam ranzh konkret
(menzzunzkan, menzurs, meranzkal, memodifikasi, dan
membuat) dan ranah abstark (menuliz, membaca,
dan sesum dengan

yang dipelajarai i sekolsh dan sumber lain. /

311 konsep getaran, dan bumyi dalam.
kehidupan sehari-hari termasuk sistem pendengaran mazusia
dan sistem sonar pada hewan

411 Menysjikan hasil percobaan tentang getaran, gelombang dan
buny

..(2022) 56-69

/

=

Menjelakan karakteristik bunyi
Menghitung cepat rambat gelombang bunyi

Menghitung jarak sumber bunyi ke pendengar
Menganalisis hubungan anfara frekuensi bunyi dengan
tegangan dawai

Menganalisis bubungan anfara panjang pendeknya senar
dengan frekuensi bunyi

vow

]

Siswa dapat menjelaskan karakteristik bunyi
Siswa dapat menghitung cepat rambat gelombang bunyi

Siswa dapat menghitung jarak sumber bunyi ke pendengar

Siswa dapat menganalisis hubungan antara frekuensi bunyi dengan

tegangan dawai

5 o)

v

Siswa dapat menganalisis hubungan antara panjang pendeknya
senar dengan frekuensi bunyi
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User manual

Ethnoscience Description

PETUNJUK PENGGUNAAN BUKU

Sebelum mengzunkan buku ini, kemu periu memahami petunjuk
penggunsannys. Buku penunjang sta suplemen ini dilengkapi dengan informasi-
informasi, foto-foto berwama, disgram-disgam dan ilustasi wntuk membazt
siswa dalam mempelajari sains dan budaya lebth mendalam. Berikut ini aken
dijelaskan petunjuk buku ini beserta

Pada fitw ini menjelaskan
alw pemikiran yang akan
dipelajari setiap sub bab
dalam maten gelombang
bunyi

— (=)
s -

o Pemd Yoo 3 pemskl bes Gika medianes e bohan kaca)

e e e, Bagian ini mengajak siswa
e 1 ikan dan
| T gabendan weadal yang besonzzy
i apa yang
telah dilakukan.

B Goster gy desgn pbvehong ok jois legrding sug e |
beriion medh D ok Bt G o sxcv bengs beuds Pals bagian serapak
ying bergeae Pads pendecpesn waceas bexyt drsebarkn cleh s Mg el
et st apet btenrik pud e, bk G sarana informasi dan il

e etk et b it 0 e ¥ b v Ve manzatzman Aslam matars

Etnosains secara estimologi berasal dari
kata “ethmos” dari bahasa yunami yang berarti
“bangsa” dan “scientia” dari bahasa latin yang
berarti “pengetahuan”. Secara umum Etnosains
berarti pengetshuan yang dimiliki oleh suatu
bangsa atau lebih tepatnya suku bangsa atau
kelompok tertentu Secara garis besar etnosains
berarti ilmu pengetahuan yang berasal dan
pengalaman dalam mengamati budaya yang
berkembang, kemudian terintezrasi kedalam
materi pembelajaran.

Pernahkah kalian berfikir, mengapa
emosains perlu kita pelajari?

Karena tanpa kita sadan imu yang kita
peroleh berasal dari lingkungan sekitar kita, baik kegiatan sosial, pendidikan dan
kebudayaan. Membahas tentang budaya pastinya tidak lepas dan tempat tinggal
kita, baik berupa adat istiadat, kearifn lokal hingza

yang b secara furun.
temurnm  Dan kegiatan masyarakat tersebut lahirlah
sebuah kebudayaan yang berkembang hingga sekarang,
baik berupa kegiztan keagamaan, kegiatan sosial dan
kesenian.

Salah satu kesenian yang dapat kita pelajan kali
1ni adalzh keseman musik patrol khas Jember. Kesenian.
Musik patrol sendiri merupakan kesenian yang masih
ekisis sampai detik ini, baik dari kegiatan sehari-hani hingga 3jang perlombaan.
Terbukti dengan adanya lomba tahunan yang diselengarakan UKM Universitas
Jember dibulan Ramadhan, dan kegiatan BBJ (Bulan Berkunjung Ke Jember)
yang menampilkan kekayaan budaya khas Jember.

Membahas patrol tidak luput dengan komunitasnya. Salah satu komunitas
grup patrol yang eksis dan bergerak di dunia teknologi industri yaitu komunitas
Patrol Jember Authentik Dari sini fusa kalian bisa lebih meneenal ilmu sains

Concept Maps

Split Page

PETA KONSEP
BUNYI
PENOERTIAN
-
P— oy
po Gt ymg
—
,-) cepaT RAMEAT (b TRET) eme ) )

J

POAT ) ML ) GANG )
s

W
i

Hotao Hunci

- Getaron
- Gelombang
= Bunyi

« Nedo

»

Gelombang Bunyi Dalam
Musik Patrol Jember
Authentic ’

<

Materials And Ethnoscience

Dalam kehidupan sehari-hari. kita sering melibat benda bergetar dan menghasilkan
bunyi Misalnya drum yang dipukul akan bergetar dan  mengeluarkan bunyi. jka
permukaan kulit drum kita sentsh. Maka getaran pada permukaan tersebut akan berhent
dan bunyi yang dihasilkan memmudar Mengapa hal tersebut dapat terjadi? mari kita amati

percobaan berikut! -
, e

Alat dan bahan vane kalian perlukan
«  Kentongan bambu atau botol kaca
«  Pemukul kayu atau pemulkul besi (jika medianya dari bahan kaca)

i .
© Jika tidak ada kentangan bisa menggunakan botol |
kaca galon dan wadah yang berongga B

»  Pukulah kentonzan atau media bin yang kalian milliki hingza mengeluarkan suara!
- Senmh perrkan kentongan secara perlshan dengan jarinws, kemudian rasakan
apa yang terjadi!
o/ Fegang
Jari. Apa yang kamu rasakan?
) ‘buatiah i

- a1k yanz telah karm hakukan

& &
Dari percobean di atas dapat disimpulken babwa buny: berasal dari getaran. dan benda yang
bergetar disebut ssbagai sumber bunyi Bunyi merupakan
2 longituds energ: gelombang
pada medium rambatan hingza terdengar oleh reseptor
pendenzar.

Getaran yanz berasal dari  sumber bunyi tidak
selamanya menghasilian bunyi, sebab hal in: berzantune pada
kuat lemsh bunyi. tingzsi rendah bunyi dan kepskaan alat
pendenzaran kita. Comtohnya pada getaran bunyi pada benda

Gelombang Bunyi Berbasis Etnosains.
Pada Musik Patrol Jember Authentic

Gambar 1.1: Pertunjukan Musikd
Pazol (Sumber: Observasi
Lapazga)
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Competence Test

percobaan berikut!

Independent Task
Alat dan bahan vang kalian perlukan

« Kentongan bambu atau botol kaca

. Pumhlhyumpm:kulbesi(j:hmdimndxibmm)

7

2 Jllm tidak ada kentongan bisa menggunakan botol I
kaca galon dan wadah yang berongga

= Pukulah kentongzan atan media lain yang kalian miliiki hingza mengeluarkan suara!

« Sentuh parmukaan kentongan secara perlahan dengan jarimu, kemudian rasakan
apa yang terjadi!

» Pegang permukaan kentongzan sampai tidak bersuara, kenmdian sentuhlah denzan
Jari Apa yang kamu rasakan?

« Selanjutnya buatiah kesimpulan berdasrkan percobaan yang telah kanm hakukan

. &

A Piliblsh zatu jswsban yang paling tepat

1. Gelombang yung memeriokan 7at penntin stk menmbat dinamakan gelombang
a Gekmbang mekanik
5. Gekmbang ekkroma gnetik
. Gelombang bagitadinal
4 Gelombang sussversal

2 Gelombang yasg merambat akan memmndbian
a breksensi
b Amptitado
€. Penode
d Energi

di dal

Sebuah bel fistrik didanyik silfinder kuca tertaten. Sehinjetnya. sdara dari dalam
silfinder diposnpa ke baar sedikit derm sedik hingze habes. Banys bel serdengas sakin kemab dan
akirnya ik serdengs. Peristiwa ini serjpadi karen

4. Buoyi meramtat memerhskan medwm

b Banyi diredam okh baban kaca

¢. Banyi serbana kel bersama kacd
4 Frekuens banyi bel di bawah 20 Hz
4. Kuat lemah Banyi bergantens pac
A Freksensi

Aconbiend

Answer Key

Glossary

A. Jawaban pilihan ganda

1LC 6. A
2D 2::B
3B 8. B
4 B 9. B
5. C 10.A
B. Jawaban esai
1 bumyi yang medmm
dalam enerzi ke
2. Diketabmi: v=340m's Ditanya: 2.7
f=50Hz
Jawab: A=v[f=34050=68m
3. bunyi di i okh suhu. ketika malam han bunmyi

dipantulkan ke arah suhu yang lebth hanzat (permukaan bumi) dibandinzkan di atasnya

dan bunyi terdengar jelas. Berbeda pada siang han, gelombang bunyi dipantulkan ke

subu yang tinggi(atas) sedangkan permukaan bumi dingin dan bunyi tidak jelas di

dengar.

Begim sebaliknya ketika sirine menjauhi sumber bunyi, zelombang bunyi mengzalami

dan suara makin memudar.

5. Pemanmlan jika benda dilempar ke lantai

2 Pemantulan dapat terjadi karena benda yang bergerak memiliki ensrg. Ketka
‘benda bergerak dan ada yanz menghalangi maka tersebut akan berbalik arah
mml)hgnmyugmsih&mﬂm

b. Sifat bunyi yang di dapat di untuk ar,
mengukur lorong gua dan bermanfaat untuk nelayan dalam mencari kan

Amplitdo  : Simpangan terjaub yang dicapai benda yang bergetar
i :  Getaram vang merambat melalni medimm

Desah - Buwyi yang memilild freluensi idalk teratur

Efel: Dopph sumber bumyi bunyi
Frekuensi : Jumlah dalam satwan waktn

Frekuensi andiomonik - i rentan frelmensi 20-20.000 Hz

Frelmensi infrasonil Bnyiﬂugalmimzoﬂz

Frelumensi ultrasonik - rentan frekuensi di atas 20.000Hz
G = Bunyi pantul yang terdengar sebagian bersamaan dengan
bunyi ashi
Gelombang de-:hlgggmt
Gema - 1 pantul 1ash dinc:
Gefaran - mmmmmmnﬁk
" kesetimbanzan

Nada H frekmensi teratur

R . Peristiwa ikut bergetarnya suatu bends karena benda lain
EResonansi * vang ada didekatuya.
Patral :  Alat mosik khas kebudayaan pandhalongan kota Jember
‘Warna Bunyi : da bunyi ¥a alat musiky
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3. The development stage here contains the refinement of teaching material products that
have gone through the revision stage. Furthermore, the product is validated by
meteorologists, media experts and user experts (teachers).

a. Expert validation
o Material expert validation is carried out to test the validity in terms of the
material or content contained in the teaching materials made. There are three
aspects of assessment in the questionnaire including; appropriateness of content,
presentation and language used. The percentage results in the material

validation test obtained a range of values of 91, 03% with details;
Table 5. Validation Material

No  Scoring Aspects Score

1  Content Eligibility 54

2 presentation 38

3 Language 40
Quantity 132
Percentage (%) 91,03%

e Media expert validation is carried out by testing the validity of teaching
materials made from graphics, with two aspects of assessment including; the
feasibility of the software engineering used and the feasibility of displaying
media and audio. at this stage the researcher obtained the results of the

validation test of the range of values of 89, 41% with details;
Table 6. Validation Material

No  Scoring Aspects Score

1 Software engineering 57

2 Visual and audio display 19
Quantity 76
Percentace (%) 89,41 %

b. User Validation(Teacher)
Furthermore, the product that has been validated by a team of experts is re-
validated by the user (teacher) before the product is tested and responds to students.
Aspects assessed by user validation include product feasibility, material suitability,
and aspects of the language used. At this stage the researcher obtained the results
of the validation test of the range of values of 88, 23% with details;
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Table 7. Validation User (Teacher)

No  Scoring Aspects Score

1 Theory 39

2 Language 8

3 Graphics 28
Quantity 75
Percentace (%0) 88, 23%

Based on the validation results of the three experts, the Ethnoscience-based digital

teaching material product that was developed obtained the following results:
Table 8. Validation of Experts

No  Assessment Aspect Score

1 Material Expert 91,03%

2 Media Expert 89,41 %
3 User expert (Teacher) 88, 23%
Percentace (%) 89,55 %

From the results of these percentages, the total average given is 89.55% and shows
that the development of ethnoscience-based digital teaching materials in Jember
Authentic patrol music in the sound sub-material is included in the "very valid"
category, here is a graph of the results of the comparison of the expert team:

B Material Expert [l Media Expert User Expert

91,03%

89,41%

88,23%

Figure 1. Expert Validation Diagram
After knowing the results of the validation of ethnoscience-based digital teaching
materials, the next step was to test the product to class VIII SMP students at MTs
Negeri 2 Jember. Product trials were conducted to determine student responses to
the attractiveness of ethnoscience-based digital teaching materials. Response test
data retrieval was carried out in two stages, namely small-scale trials with the aim
of knowing the results of student analysis of the quality of the materials developed
with a total of 6 students consisting of 3 students of class VIIIH and 3 students of
class VIIIE, the six students selected were students with Criteria; students who
have never used flipbook applications and students who use internet networks in
their learning methods. The results of a small trial obtained a percentage range of
80.76% or the product developed was "interesting”. While large-scale trials were
carried out to determine the quality and quantity of the product with the number of
similar students 30 students each representing class VIIIH and VIIIE, with student
criteria such as small-scale tests, but there were differences in students who had
previously taken small-scale tests. The response test on a large scale obtained a
result of 87.28%, or the product developed was "very interesting"”. The following is

the validation of student response test validations from both small and large scales:
Table 9. Student Response Test

No Student Response Test Percentace %
1 Small scale test 80, 76
2 Large-scale test 87, 28
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DATA ANALYSIS

Ethnoscience based on sound sub material in class VIII SMP/MTs. This study uses a
research and development research model or the so-called 4-D model developed by
Thiagarajan. This development model has 4 stages, namely, (define, design, develop,
Disseminate), but researchers only use 3 stages, namely (define, design, and develop). The
researcher chose to use the 4-D model because the 4-D module presents systematic steps
from preliminary analysis to producing a product, making it possible to produce
ethnoscience-based digital teaching materials that suit the characteristics of schools and
students.

Based on the results of interview observations in February 2021, researchers received
information that students' problems in understanding concepts and facts in science learning
are in the physics branch. Students assume that physics is a difficult material because many
formulas and concepts are difficult to understand and the books used in learning are only
BSE and UKBM books, there are no supporting books that help students understand the
concept of sound material. From this problem, the researcher wants to develop a teaching
material in the form of a digital supplement book based on ethnoscience.

Researchers chose Ethnoscience-based supplement books because during learning the
teacher never used flip books and monotonous learning used modern musical instruments so
that students did not recognize traditional music that was still awake.

The material developed in this teaching material is sound material with an ethnoscience
approach or community culture that is still awake. The following are aspects of the
relationship between science and culture which are associated with the art culture of Jember
patrol music with sound material. Aspects of science, sound comes from vibrations, and
objects that vibrate. Sound is a longitudinal wave whose energy propagation requires a
medium of introduction to be heard by the receptor. In patrol music, the punches performed
by patrol music players result in tightness and estrangement on the surface of the musical
instrument and the air column cavities on the musical instrument, resulting in the sound and
sound of the instrument propagating through the medium of matter and air until it reaches the
listener. The use of flipbooks helps convey information and material that is abstract and
clarified with audio and pictures so that students can easily understand the concepts and
formulas in the sound sub-material.

Ethnoscience-based digital teaching materials on sub-sound materials developed by
research will then be validated by material expert validators, media experts, and user experts
(Science teachers) to determine the feasibility of Ethnoscience-based digital teaching
materials before testing them on students. The material expert validator is Mr. Dinar Maftukh
Fajar, S.Pd., M.PFis. The results of the validation carried out by material expert validators on
the development of Ethnoscience-based digital teaching materials in the sound sub material
were obtained at 91.03% so that they were included in the very valid category with
suggestions for correcting errors in letters, symbols, punctuation marks and also the
effectiveness of the sentences used, while in the comments it is enough to show elements of
ethnoscience. The content of the material in the ethnoscience-based digital supplement book
is included in the very valid category, namely 91.03%, this is because the material has linked
science elements with culture that is still maintained.

This is in accordance with the one on the speed of sound material, where sound
propagating requires an intermediary medium. The medium that has the largest propagation is
solid objects, the same as the basic material for making patrol musical instruments in the
form of jackfruit wood so that the sound that comes from the patrol musical instrument the
direction of the wave propagation is faster (Abdul, 2016).

Assessment of teaching materials for media expert validators is Mrs. Lailly Yunita
Puspita S. Pd, M. Si. The results of the validation carried out by the material expert validator
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on the development of Ethnoscience-based digital teaching materials on the sound sub
material were obtained at 89.41% so that it was included in the very valid category with
suggestions for correcting errors on the cover, bibliography, writing source images, and a list
of tables. While the comments are enough and the attractive appearance of the design that is
presented is in harmony with the concept and theme. These results are in accordance with the
use of supplement books as complementary learning books, and the advantages of the
flipbook application as a medium that presents supporting features in the form of audio, video,
and so on (Suci, 2020). Meanwhile, in the assessment of teaching materials for expert user
validators (science teachers), Mr. Fatu Rosi M. Pd. For the results of the validation carried
out by expert user validators on the development of Ethnoscience-based teaching materials in
the sound sub-material, data validation was obtained by 88.23% so that it was valid with
suggestions for improving the content of devotion to God Almighty, considering the school
background is Madrasah Tsanawiyah. As for suggestions and comments that supplement
books are interesting media, because they link a culture that is still maintained with learning
materials, especially there is explanatory content regarding audio music related to the
material.

The product that has been validated by several validators will be tested on class VIIIH
and VIIIE students. This trial aims to determine student responses to products that have been
developed by researchers. The trial was carried out in two stages, namely small scale and
large scale. The small-scale test requires 6 students from each class representative, while the
large-scale test requires 30 students from class representatives as well. After conducting a
small-scale trial, it was obtained that a percentage of 80.76% was included in the valid
category by making minor revisions. These results were obtained due to incompatibility and
constraints in accessing the network on the media. Furthermore, the product is used in large-
scale trials. For the large-scale test, the percentage result is 87.28% which is included in the
very attractive category. It is proven by the enthusiasm of students both from suggestions and
comments regarding ethnoscience-based digital supplement book products, especially they
can get to know the culture that still exists around students. Based on the percentage of small-
scale and large-scale trial results obtained with a percentage of 80.76% and 87.28%, it can be
said that digital teaching materials (supplementary books) based on ethnoscience in patrol
music in the sound sub-material are in the very interesting category with product
development criteria in accordance with BNSP.

CONCLUSION

This research is a type of Research and Development research using a 4-D model by
Thiagarajan. The model has four stages, namely, Define, Design, Development and
Dissiminate. However, the researcher modified 4-D to 3-D or reached the Develop stage due
to time constraints, the time the research took place at the end of the year and odd semester
exams were held. The objectives of this study are, (1) to describe the level of validation of
ethnoscience-based digital teaching materials in the Jember Authentic patrol music in the
sound sub-material; (2) describe student responses to ethnoscience-based digital teaching
materials in Authentic Jember patrol music on sound sub-materials for class VIII SMP/MTs
students. With the subject of the variable assessment in the study, namely, material experts
and media experts consisting of lecturers and science teachers. The student response test in
this study was divided into 2, namely 6 students in the small-scale test and 30 students in the
large-scale test.

The results of this study stated that the development of ethnoscience-based digital
teaching materials obtained an average percentage of material expert validation tests of
91.03%, media experts 89.41%, and user experts (teachers) obtained results of 88.23% with
meet the very valid category and the product is very attractive. The results of the small-scale
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trial response obtained an average percentage of 80.76% in the "interesting™ category, while
in the large-scale trial an average percentage of 87.28% was obtained in the "very interesting"
category so that this ethnoscience-based digital teaching material can be used in supporting
student learning without any revision.
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