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This study aims to develop a discovery learning-based handout teaching media
to improve student learning outcomes on earth structure material. The research
method used was development research with Educational Design Research
(EDR) design which refers to the ADDIE (Analyze, Design, Development,

Published: June 28, 2024 Implementation, and Evaluation) model with a design thinking framework. The

population of this study was 32 eighth-grade students in one of the junior high
schools in Bandung, using a convenient sampling technique. One class was
selected, which consisted of 16 male students and 16 female students, all with
an average age of 14. The class selection was based on the science teacher's
recommendation. The research instrument was a validation sheet and student
learning outcomes test. The data analysis technique used was the validity test of
the teaching media and the effectiveness test of student learning outcomes. The
results of this study indicated that the validation test data obtained a validity
percentage of 93.57% in the highly valid criteria. The N-gain result of the
learning effectiveness test was 0.56 in the medium category. The findings
showed that using media effectively supports and improves student learning
outcomes. This research makes a significant contribution to the field of
education, providing clear and practical guidance for educators in creating more
interesting and effective teaching media. In addition, this research also
contributes to efforts to improve the quality of learning at the secondary
education level, especially in the context of science learning in Indonesia.
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INTRODUCTION

The world of education constantly undergoes curriculum changes to achieve educational
goals. This requires teachers to make improvements in various aspects of teaching, including the
use of more innovative approaches, methods, models, or teaching materials, especially in the
subject of Natural Sciences (IPA) (Misbah et al.,, 2022; Nurulsari et al., 2023; Ummah et al,, 2021).
Natural science involves a process that includes scientific behaviours and skills essential for
conducting scientific inquiry and developing knowledge. It also encompasses information products
such as ideas, facts, theories, concepts, and scientific laws, all considered part of scientific
knowledge. In schools, science is taught according to the curriculum standards established in
Indonesia (Imran et al., 2020; Khusniati & Pamelasari, 2014; Permana & Sriyati, 2021). Science is an
important aspect of the independent curriculum. In addition to mastering various facts, concepts
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and principles, science also involves a discovery process in its learning (Basuki, 2023). Science
learning encompasses facts, concepts, and natural phenomena, enabling students to acquire
knowledge directly and within relevant contexts (Uma’iyah et al., 2023).

In the 21st century, learning has shifted towards a student-centred approach (Dichev &
Dicheva, 2017; Keiler, 2018; Zakharova et al.,, 2022). Although there have been changes in the
curriculum and regulations that have been set, problems still have not been resolved, especially in
the learning process at school (Amaliyah et al,, 2021). One ongoing issue in education is the lack of
student motivation and difficulty understanding the material. This can lead to low student learning
outcomes (Juniati & Widiana, 2017). According to Harahap & Siregar (2020) learning outcomes are
one of the indicators of assessment in education. Achieving optimal learning outcomes is the main
goal of the learning process. Science is one of the subjects that some junior high school students
consider difficult. This can be seen from the relatively low student learning outcomes in science
subjects (Amaliyah et al., 2021). Student learning outcomes in science subjects in Indonesia are still
low. This can be influenced by various factors, including student characteristics, learning
motivation, interest, and learning strategies (Widi & Sulistyowati, 2014). Haqiqi (2018) also
revealed that the factors that cause students' difficulties in learning science are talent, interest,
motivation, and intelligence. External factors of students are in the form of school facilities,
teachers, infrastructure and student activities. These factors can be found through the design
thinking framework.

Based on Kasri et al. (2021), design thinking involves a thought process, thinking skills,
innovation, new product development, problem-solving tools, and a step-by-step guide for creating
innovation. Literally, design thinking can be interpreted as a method for designing or designing
one's way of thinking (Manna et al., 2022; Shen & Gao, 2020). Tim Brown first developed design
thinking as a problem-solving method. It is effective because it is able to produce solutions that fit
the needs (Zaki & Sukoco, 2018). Based on the design thinking framework, through distributing
questionnaires and in-depth interviews in one of the junior high schools in Bandung City, it was
found that teachers still use the lecture method to deliver subject matter, especially in science
material. Students only listen to what the teacher explains without any variation in learning. This
can cause students to be bored and less motivated to learn, and the material is difficult to
understand, causing student learning outcomes to be low or decreased. Therefore, a way to
overcome this is needed. What can be done by teachers is to develop media in the form of teaching
materials and learning models that can encourage student motivation to learn.

Teaching materials are an important part of implementing learning in schools (Aisyah et al.,
2020). Through teaching materials, teachers will find learning easier, and students will be more
assisted and learn more easily (Panjaitan et al., 2022; Sianipar et al,, 2022). Teaching materials can
be made in various forms according to the needs and characteristics of the teaching material to be
presented. One type of teaching material is handouts. Handouts are written materials prepared by
the teacher to expand students' knowledge by combining information from various sources
relevant to the subject matter or basic competencies and subject matter that students must master
(Nurhaida, 2018). Handouts are usually written using black text and single images. Concepts are
presented more clearly to attract student interest and facilitate understanding so that student
learning motivation increases (Khotimah & Hastuti, 2021). The lack of teaching materials in the
form of science handouts for students can be the focus of this research, and developing discovery
learning-based handouts can be a distinct advantage. This handout contains brief but concise
material and Learner Worksheets that encourage students to think systematically.

Discovery learning is a discovery-based learning method that has become increasingly
popular in the last decade due to its student-centred learning tendency (Veermans et al., 2014).
According to Hosnan (2014), discovery learning is a learning model that encourages students to
learn actively by discovering and investigating on their own so that the learning outcomes are
deeper and last longer in memory. Hasrah et al. (2022) also revealed that discovery learning is a
learning model that can make students develop active student learning methods. The discovery
learning method can create an active learning process where the teacher does not directly deliver
the material or content at the beginning of the learning (Khasinah, 2021). During the learning
process, students are expected to find ways to solve problems (Tampubolon, 2017). Through
teaching media in the form of discovery learning-based handouts, it is hoped that it can be better in
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increasing students' interest, motivation and activeness in the learning process, where students not
only use interesting learning media but also experience learning methods that are not only teacher-
centred but involve students directly in the learning process.

Several studies have tried to apply handouts in learning. Research showed that student
learning outcomes improved after using handouts on biotechnology material (Eliyanti et al,, 2019),
anatomy material (Narayanan & Shankar, 2021), and microbiology (Khotimah et al, 2021). In
addition, the results of research Amin & Sulistiyono (2021) showed an increase in outcomes after
using handouts of 0.92 with a high category. Therefore, this research aims to develop media in the
form of handout teaching materials combined with the discovery learning model to improve
student learning outcomes on earth structure material. The teacher only needs to convey the
material through the handout without having to repeat it again, so that the time used is more
efficient. This handout is expected to help make it easier for students to understand the material.
This research is different from previous studies because it develops discovery learning-based
handout teaching media specifically designed for earth structure material using a design thinking
framework. The novelty of this research lies in the systematic and innovative approach to the
development of teaching media and the use of discovery learning methods that have not been
applied in previous studies on the same material.

METHOD

The research method used was the development research with Educational Design Research
(EDR) design. EDR is a design approach that focuses on research in education (Kopcha et al,, 2015).
The EDR research method aims to design or develop products in the field of education, such as
learning models, curricula, learning media, and teaching materials to solve educational problems
(Afni et al.,, 2021). According to McKenney & Reeves (2019), EDR is a research method that focuses
on efforts to improve problems in education by producing products, whether in the form of media
or other forms, that can develop actions that are designed and designed as optimally as possible to
produce improvements in the field of education. Based on this explanation, EDR is suitable for
developing discovery learning-based handout teaching media. EDR can provide the necessary
guidance for researchers in developing products used as teaching media.

In this study, the development model used refers to the ADDIE model. The ADDIE model
includes Analyze, Design, Development, Implementation, and Evaluation (Sugiyono, 2015). This
ADDIE model is applied to build the main foundation in learning: the concept of developing learning
product design. The ADDIE model can be applied to the design thinking framework, which focuses
on human-centred aspects and has been popularized by Kelley. According to Kasri et al. (2021),
design thinking is defined as a thought process, thinking skills, innovation, or new product
development process, a tool for solving problems and a step-by-step guide for creating innovation.
The design thinking process applied in ADDIE now consists of five principles: Empathize, Define,
Ideate, Prototype, and Test & Evaluate (Gibbons, 2019). The ADDIE model with design thinking
framing can be depicted in a schematic. The following schematic of the ADDIE model with a design
thinking framework is shown in Figure 1.

ADDIE Analyze Design Development Implementation Evaluation
DESIGN \\ \ \T.ﬂ &
THINKING Empathize Prototype Evaluate

Figure 1. Schematic of ADDIE Model with Design Thinking Framework

Online Learning in Educational Research | 15



Online Learning in Educational Research

Azizah et al. | Discovery learning based...

This study was conducted in one of the public junior high schools in Bandung City, which is
the school where researchers carry out field practice by applying discovery learning-based
handouts on earth structure material. According to surveys, this material often makes students less
active and bored to study even though this material is related to phenomena that are close to
students’ lives. The population of this study was the eighth-grade students in the 2023/2024
academic year selected by applying a convenient sampling technique. The sample consisted of 32
students, 16 males and 16 females, with an average age of 14 years. The class selection was based
on the science teacher's recommendation.

This study used validation sheet instruments and student learning outcomes tests. The
validation sheet was used to obtain data from validators regarding the suitability of language,
presentation, material content, questions, and handout design. The validator fills in this sheet by
checking the column that matches the statement given and is expected to provide suggestions on
the validation sheet (Hasrah et al,, 2022). At the same time, the student learning outcomes test is a
test used to measure the extent of students' understanding of the material taught. This test consists
of a pretest and posttest, each containing ten multiple-choice questions. These questions are
prepared based on a grid in accordance with the learning outcomes and objectives, with the
cognitive level starting from C2, namely understanding. In addition, the questions were validated
by teachers and lecturers to ensure their accuracy and relevance. The pretest was given to students
before using the handout, while the posttest was given after students used the handout. According
to Matondang (2021), the pretest is an initial test used to analyze the extent to which students can
master the material to be taught, while the posttest is the final test used to determine the extent to
which students understand the material studied. The teacher can analyze whether the learning
outcomes from the posttest using this handout are better than the previous test results. If student
learning outcomes improve, then learning is said to be successful.

The development procedure carried out by researchers uses a design thinking framework.
The five principles of design thinking carry out the following stages:

1. Empathize
Empathize is the first stage in design thinking. This stage aims to analyze problems and
needs by collecting information, such as observing the media used (Kasri et al., 2021).

2. Define
Define is the second stage in design thinking, where all the needs obtained at the empathize
stage are summarized. This stage aims to identify the core issues that will help solve the
problem based on the findings from the empathize stage (Ayu & Wijaya, 2023).

3. Ideate
Ideate is the third stage in design thinking. This stage is a design process that focuses on
creating ideas. Mentally, it is the process of expanding concepts and outcomes. Ideate
provides a framework for prototyping and finding innovative solutions to solve problems
teachers and students face (Kelley & Brown, 2019). This stage aims to investigate and test
various ideas to find the best way to solve the problem (Mahardika et al., 2022).

4. Prototype
Prototypes are an important part of the design thinking process carried out by researchers.
At this stage, researchers develop a prototype, a picture or representation of the ideas
generated at the ideate stage (Ansori et al,, 2023).

5. Test dan Evaluate
The fifth or final stage in design thinking is test and evaluation. At this stage, testing is
carried out. After all designs are made, an assessment is carried out to validate the design
solution. The testing process involves testing the prototype by experimenting with users
(Wijaya et al., 2022).

Data analysis techniques used in this research are quantitative and qualitative. Quantitative

data is in numbers obtained from questionnaire validation, while qualitative data is descriptive
information from validators (Hasrah et al., 2022).
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Validity Analysis

The validity analysis aims to determine the assessment of the media developed, namely
Discovery Learning-based handout teaching media determined by validators consisting of lecturers
and teachers. To obtain validation data, researchers used a Likert Scale.

Likert Scale scoring starts from 1 to 5 with quantitative analysis of very less, less, quite good,
good and very good. The data obtained was analyzed using a formula adapted from (Akbar, 2015).

Tse

V= e 100% (D)
Description:
\% = Validity
Tse = Total validator score
Tsh = Maximum score

From the calculation of the validity obtained in percentage, it is then interpreted based on the
criteria according to Akbar (2015), as shown in Table 1.

Table 1. Conversion Level of Validity of Teaching Media

Achievement Level of Validity Description
Criteria (%)
85<x<100 Very Valid Usable without repair
70 <x <85 Valid It can be used with minor revisions
50<x<70 Less Valid It is not recommended for use because major
revisions are needed
1<x<50 Not Valid Should not be used

Effectiveness Analysis

Effectiveness is analyzed through the effectiveness test. This effectiveness test is based on the
calculation of the data obtained to get an overview of the media developed by the researcher using
the following equation:

Spost—Spre

<8~ = Sm ideal—-Spre (2)
Description:
<g> = Normalized gain average score
Spost = Average score of students' final test
Spre = Average score of students’ initial test
Sm ideal = [deal maximum score

The calculation results of the average N-gain obtained are then interpreted based on the criteria
(Hake, 1999), as shown in Table 2.

Table 2. Interpretation of N-gain Mean Score
N-gain Average Criteria

<g>>0,7 High
0,3<<g><0,7 Medium

<g> <03 Low
RESULTS AND DISCUSSION

This research uses a design thinking framework that is used in solving problems, as applied
by Tim Brown to solve problems. This is very effective because it can produce solutions that meet
user needs (Kubiak, 2024). The following stages of the research were conducted based on the five
design thinking principles.
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Emphasize

Empathize is the first stage in design thinking. This stage aims to analyze problems and needs
by collecting information, such as observing the media used (Kasri et al, 2021). Information is
collected through distributing questionnaires and in-depth interviews with students during the
science learning process. Based on the results of observations and interviews, it is shown that in
learning, teachers still use the lecture method to convey subject matter, especially in science
material. Students only listen to what the teacher explains without any variation in learning. This
can cause students to be bored and less motivated to learn. The material is difficult to understand,
so it causes student learning outcomes to be low or decreased, so a way is needed to overcome this.

Define

Define is the second stage in design thinking, where all the needs obtained at the empathize
stage are summarized. This stage aims to identify the core issues that will help solve the problem
based on the findings from the empathize stage (Ayu & Wijaya, 2023). At the define stage, the data
and information collected are used to understand the existing problems and then simplified into
conclusions regarding the most pressing problems. The problems that have been selected based on
the results of interviews and observations are as follows.

1) Learning, in general, still uses the lecture method

2) Lack of teacher variety in teaching

3) Students only listen to what is explained by the teacher

4) Monotonous learning style from the beginning to the end of learning

5) Less interesting learning materials

6) Lack of learning resources

7) Students have difficulty understanding the content of the material in the textbook.

8) Not using technology during learning

9) Students chat and do not pay attention to the teacher when learning

10) The classroom atmosphere is not conducive

From these problems, the researcher will extract information that can be incorporated into the
creative process later.

Ideate

Ideate is the third stage in design thinking. This stage is a design process that focuses on
creating ideas. Mentally, it is the process of expanding concepts and outcomes. Ideate provides a
framework for prototyping and finding innovative solutions to solve problems teachers and
students face (Kelley & Brown, 2019). This stage aims to investigate and test various ideas to find
the best way to solve the problem (Mahardika et al., 2022). Ideate is a very interesting stage
because it will generate many ideas that can eventually be selected as the best idea. At this stage,
brainstorming will be used to obtain ideas as solutions to existing problems. Brainstorming is an
effective method to generate diverse ideas by involving collaboration between teachers, learners
and researchers who engage, listen and build on each other. It involves responses and ideas to
generate solutions (Romadhoni, 2014). The problem solutions obtained can be described in Table
3.

Table 3. Problem Solution

Problem Solution

Learning, in general, still uses the lecturing method

Lack of teacher variety in teaching

Students only listen to what is explained by the teacher.

Monotonous learning style from the beginning to the end of learning
Less interesting learning materials

Lack of learning resources

Students have difficulty understanding the content of the material in
the textbook.

ot using technology during learning

Creating interactive
learning media that is
interesting and easily

understood by students
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Problem Solution
Students chat and do not pay attention to the teacher when learning Use learning methods that
The classroom atmosphere is not conducive can attract students to
focus

The researcher's ideas in Table 3. are solutions to overcome problems in the learning
process. As noted in the table above, the researcher has collected and evaluated these solutions to
determine the most suitable ones to implement.

Prototype

Prototypes are an important part of the design thinking process carried out by researchers.
At this stage, researchers develop a prototype, a picture or representation of the ideas generated at
the ideate stage (Ansori et al., 2023). This prototype stage starts with making a design by
determining the cover and title of the discovery learning-based handout by the material to be taken,
namely the material of the earth's structure, then paying attention to the attractive design aspects
of the discovery learning-based handout so that students can be more excited in using the
discovery learning-based handout that has been developed.

Furthermore, the prototype produced at the design stage was then developed into a
discovery learning-based handout. Starting from the cover, preface, content of the handout, and all
other elements are carefully arranged to produce a product that meets expectations while still
paying attention to the learning outcomes and objectives that students will achieve. The cover of
the discovery learning-based handout can be seen in Figure 2 below.

Earth Structure

Based on Discovery Learning

Untuk SMP Kelas VIl : For Junior High School Grade VII

Figure 2. The Cover of Discovery Learning-Based Handout
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The design of the Discovery Learning-based handout can be seen in Figure 3.

Struktur Bumi

Bumi, tempat yang kita huni dengan penuh kehid: dan
alamnya, ternyata adalah sebuah keberadaan yang selalu mengalami
perubahan.

Tontonlah video k pakan alam di Ind ia berikut!

keindah

>

y lah kamu kulit telur rebus yang
sudah matang. Kulit telur ini merupakan bagian terluar
telur, sama seperti bagian terluar bumi. Bagian ini adalah
yang paling tipis. Seperti juga kulit telur, kan? Pada
lapisan inilah kita tinggal beserta semua keluarga kita
dan lingkungan hidup di sekitar kita.

Pilihlah nama bagian lapisan bumi di bawah ini yang sesuai dengan stuktur
lapisan bumi yang tepat!

catelah tahui
9

struktur bumi, mari kita jawab pertanyaan di

bawabh ini yuk! #)

1.Jelaskan apa yang dimaksud dengan struktur bumi dan sebutkan
lapisan penyusun bumi!

2.Di lapisan manakah kita tinggal?
3.Apa nama lapisan terdalam dan terluar bumi?
4.Apa nama lapisan yang berada diantara kerak bumi dan inti bumi?
5.Kandungan apa saja yang terdapat dalam lapisan penyusun bumi?
6.Apa jenis kerak bumi yang paling tebal? Berapakah ketebalannya

7.Lapisan mana yang memiliki suhu tertinggi? Berapakah suhunya?

(d)
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Apa saja yaa lapisan yang A
n ‘menyusun bumi? ~— (]
-- A S
L ad =
Q Kita cari tahu yuk!
3 ‘Q‘) v
£ oy
-
Lengkapilah tabel berikut dengan menonton video berikut!
Lapisan Apa saja da di
Bumi dalamnya? suhunya? lapisan ini?
Kerak bumi
Mantel bumi
Inti Luar
Inti dalam

Informasi yang saya ketahui dan baru saya ketahui yaitu

(c)

Kesimpulan

Bumi, tempat yang kita huni dengan penuh kehidupan dan keindahan alamnya,
ternyata adalah sebuah entitas yang selalu mengalami perubahan. Melalui ribuan
juta tahun, bumi telah mengalami transformasi yang tak terhitung jumlahnya,
menciptakan pemandangan yang berbeda dari waktu ke waktu. Dalam pandangan
ini, kita bisa melihat betapa dinamisnya struktur bumi dan bagaimana perubahan ini
memengaruhi segala sesuatu yang ada di permukaannya. Penampakan bumi yang
kita kenal sasat ini adalah hasil dari proses yang panjang dan kompleks, dimulai dari
saat pembentukan awalnya hingga perkembangannya yang terus berlanjut hingga
saat ini. Salah satu faktor utama dalam proses ini adalah pergerakan lempeng
bumi, yang telsh membentuk pegunungan, memicu gempa bumi dan letusan
gunung berapi, bahkan menciptakan daratan baru. Dengan memahami bagaimana
struktur bumi dan perkembangannya berlangsung, kita dapat lebih memahami
kompleksitas dan keindahan alam yang ada di sekitar kita.

Struktur Bumi

Gambar 1. Struktur Bumi

Sebagian besar keindahan pemandangan alami yang kita nikmati di berbagai
belahan dunia terbentuk dari perubshan yang terjadi pada bumi kita ini.
Pemandangan itu disebut dengan morfologi bentang alami. Perubahan pada
bentang alam diakibatkan oleh tenaga pembentuk bumi atau disebut juga tenaga
geologi.
Tenaga geologi dibagi dua macam, yaitu:

» Tenaga eksogen, yang berasal dari luar bumi

+ Tenaga endogen, yang berasal dari dalam bumi

(e)
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Bumi memiliki struktur, yaitu:

1. Kerak Bumi

Kerak bumi merupakan bagian terluar dan merupakan lapisan yang paling tipis
dibandingkan lapisan-lapisan lainnya. Kerak bumi terdiri atas tanah dan batuan
yang mudah pecah dan mengandung berbagai unsur kimia seperti oksigen, silkon,
besi, i kalsium, il natrium, dan juga kandungan batuan
berharga seperti emas, perak, platinum, atau karbon dalam bentuk berlian dan
grafit. Ada dua macam lapisan kerak bumi, yaitu kerak benua yang terdapat di
daratan dan kerak samudera yang merupakan dasar laut. Ketebalan kerak benua
antara 30-70 km sedangkan kerak samudera 6-11km.

2. Mantel Bumi

Mantel bumi merupakan lapisan yang paling tebal, yaitu 2.900 km dan paling berat
di antara lapisan lainnya. Mantel bumi terdiri dari dua lapisan yaitu lapisan mantel
luar dan mantel bawah atau dalam. Nah perpaduan dari lapisan mantel luar dan
kerak bumi membentuk litosfer. Suhu pada lapisan mantel paling luar sekitar
250°C. Lapisan ini berada di atas inti dan terdiri dari batuan cair dan padat. Dalam
mantel, terdapat astenosfer yang bersifat lembap dan mampu mengalir. Mantel
juga berkaitan dengan gerakan lempeng tektonik.

3. Inti Luar Bumi

Lapisan inti luar adalah satu-satunya lapisan yang terdiri dari cairan yang pekat,
yang disebut cairan magma. Tidak ada air di sini, cairannya terbuat dari lelehan besi
dan nikel. Ketebalan lapisan ini adalah 2.900 km — 5100 km dan suhunya berkisar
antara 3.800°C sampai hampir 6.000°C.

4. Inti Dalam Bumi

Lapisan inti dalam memiliki suhu tertinggi, yaitu antara 5.000-7.000°C.
Ketebalannya antara 5.100-6.400 km. Selain kandungan besi dan nikel, di inti
dalam juga terdapat belerang, karbon dan oksigen, serta silikon dan kalium dalam
jumlah sedikit. Tidek seperti inti luar yang berbentuk cairan, inti dalam memiliki
bentuk padatan karena tekanan yang sangat tinggi, sehingga batuan yang terdapat
pada lapisan ini tetap berada dalam bentuk padat.

@)

Figure 3. Discovery Learning-based Handout Design: (a) Stimulation; (b) Problem Statement; (c)
Data Collection; (d) Data Processing; (e) Verification; (f) Generalization

The final form of the discovery learning-based handout prototype can be seen in Figure 4
below.

Kata Pengantar Daftar Isi

Struktur Bumi
\ Puji dan syukur kami haturkan ke hadirat Allah SWT. atas limpahan Kata Pengantar.
Bgrhasis DiscCovery LEarning nikmat dan karunia-Nya, tak lupa shalawat serta salam senantiasa Daftar Isi.

tercurahkan kepada Nabi Muhammad SAW. sehingga penulis dapat Capaian P dan Tujuan F
menyelesalkan penyusunan handout ini. Dalam handout ini pembaca Bagan materi
akan menemukan materi tentang Struktur Bumi berbasis discovery Uraian Materi Struktur Bumi.
learning. Setelah mempelajeri handout ini diharapkan pembaca bisa Daftar Pustaka.
mengetahu mengenai struktur bumi
Handout ini memang masih belum sempurna. Penulis mengharapkan
saran dan kritk dari para pemakai handout ini, untuk perbakan di masa
yang akan datang. Tak lupa, penulis mengucapkan banyak terima kasih
kepada semua pihak yang turut membantu penyusunan handout ini.
Akhir kata, selamat belajar! Semoga handout ini membantu peserta
didik menjadi anak yang cerdas.

Untuk SMP Kelas VI

Bandung, April 2024

Penulis

igure 4.a. Discovery Learning-based Handout
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i Struktur Bumi
Capdian dan Tuwiuan Bagan Mmateri J r ]

FEITIhElE.iEI‘BI‘l Bumi, tempat yang kita huni dengan penuh kehidupan dan keindahan

alamnya, ternyata adalah sebuah keberadaan yang selalu mengalami
Capaian Pembelajaran: Peserta didik memahami struktur
lapisan bumi untuk menjelaskan fenomena alam yang terjadi

di dalam rangka mitigasi bencana.

perubahan.
Tontonlah video kenampakan alam di Indonesia berikut!

[ SCAN ME )

Tujuan Pembelajaran o Mantel Luar “
Melalui literasi handout, peserta didik mampu ; o “‘L Mantel Dalam *
ipsikan lapisan-lapi: p bumi berupa g . i

wujud, di suhu dan

STRUKTUR BUMI

i -

ogam calt Paling Padat  @—
Dalam

Bayangkanlah kamu mengupas kulit telur rebus yang
sudah matang. Kulit telur ini merupakan bagian terluar
telur, sama seperti bagian terluar bumi, Bagian ini adalah
yang paling tipis. Seperti juga kulit telur, kan? Pada
lapisan inilah kita tinggal beserta semua keluarga kita
dan lingkungan hidup di sekitar kita.

Piliblah nama bagian Lapisan bumi di bawah ini yang sesuai dengan stuktur Kesimpulan
{eploan buml yeng topet! Bumi, tempat yang kita huni dengan penuh kehidupan dan keindahan alamnya,
ternyata adalsh sebush entitas yang selalu mengalami perubshan. Melalui ribusn

& 2 Z juta tahun, bumi telah mengalomi transformasi yang tak terhitung jumishnya,
Kita cari tahu yuk! y menciptakan pemandangan yang berbeda dari waktu ke waktu. Dalam pandangan
a |

ini, kita bisa
memengaruni segala sesuatu yang ada di permukaannya. Penampakan bumi yang
kita kenal saat inl adalah hasil dari proses yang panjang dan kompleks, dimulai dari

Lengkapilah tabel berikut dengan menonton video berikut! saot . yang terus berlaniut hingga
e saat ini. Seleh satu faktor utama dalam proses ini adalsh pergerckan lempeng
’; WA burmi, yang telah membentuk pegunungan, memicu gempa bumi dan letusan
[

R S @ S ey o o e

struktur bumi dan perkembangannya berlangsung, kita dapat lebih memshami
s
Setelah mengetahui mengenai struktur bumi, mari kita jawab pertanyaan di Struktur Bumi
bawahiniyuk! &
1.Jelaskan apa yang dimaksud dengan struktur bumi dan sebutkan
Lapisan penyusun bumit
e 2.Di lapisan manakah kita tinggal?
3.Apa nama lapisan terdalam dan terluar bumi?
4.Apa nama lapisan yang berada diantara kerak bumi dan inti bumi?
Mantel bumi . apa saja yang pat dalam Lapi
S -

7.Lapisan mana nggi
Inti Luar Gembar 1. Struktur Bumi

Sebagian besar keindehan pemandangan alami yang kita nkmati di berbagai
belahan dunia terbentuk dari perubshan yang terjadi pada bumi kita ini.
Pemandangan itu disebut dengan morfologi bentang alami. Perubshan pada
bentang alam diskibatkan oleh tenaga pembentuk bumi atou disebut juga tenaga
Informasi yang saya ketohui dan baru saya i yai geologi.
Tenaga geologi dibagi dua macam, yaitu:

« Tenaga eksogen, yanq berasal dari luar bumi

« Tenaga endogen, yang berasal dari dalam burni

Inti dalam

‘Burni memilld struktur, yaitu:

1. Kerak Bumi

Kerak bumi merupakan bagian terluar dan merupakan lapisan yang paling tipis
dibandingkan lapisan-lapisan lainnya. Kerak bumi terdiri ates tansh dan batuan
yang mudah pecah dan mengandung berbagai unsur kimia seperti oksigen, silkon,
besi, alumunium, kalsium, magnesium, natrium, dan juga kandungan batuan
berharga seperti emas, perak, platinum, atau kerbon dalam bentuk berian dan Jakarta Selatan: Pusbuk
grafit. Ada dua macam lapisan kerak bumi, yaitu kerak benus yang terdapat di
daratan dan kerak samudera yang merupakan dasar laut. Ketebalan kerak benua Maryana, O.F.T. I, Cece, S., D.H., Sri,
antara 30-70 km sedangkan kerak samudera 6-11 km. H.L. (2021). Ilmu Pengetahuan Alam SMP Kelas VIIl. Jakarta

Selatan: Pusbuk

Daftar Pustaka

Lestari, S.H, Vistoriani, I., Cece, S., Okky, F.T.M., Budiyanti,
D.H. (2021). Buku Panduan Guru llmu Pengetahuan Alam.

2. Mantel Bumi

Mantel bumi merupokan lapisan yang paling tebal, yaitu 2.900 km dan paling berat
di antara lapisan lainnya. Mantel bumi terdiri dari dua lapisan yaitu lapisan mantel
luar dan mantel bawsh atau delem. Noh perpaduan dari lapisan mantel fuar dan
kerok bumi membentuk litosfer. Suhu pada lapisan mantel paling luar sekitar
250°C. Lapisan ini berada di atas inti dan terdiri dari batuan cair dan padat. Dalam
‘mantel, terdapat astenosfer yang bersifat lembap dan mampu mengalir, Mantel
juga berkaitan dengan gerakan lempeng tektonk.

3. Inti Luar Bumi
Lapisan inti luar adalah satu-satunya lapisan yang terdir dari cairan yang pekat,
yang disebut cairan magma. Tidsk ada air di sini, cairannya terbuat dari lelehan besi

dan nikel. Ketebalan 2900 km — 5100 km dan
2ntara 3.800°C sampai hampir 6.000°C.
4. Inti Dalam Bumi

Lapisan inti delam memilki suhu tertinggi, yaitu antera 5.000-7.000°C.
Ketebalannya antara 5.100-6.400 km. Selain kandungan bes dan nikel, di inti
dalam juga terdapat belerang, karbon dan cksigen, serta silikon dan kalium dalem
jumlsh sedikit. Tidak seperti inti luar yang berbentuk cairan, inti dalom memilii
tinggl, yang terdapat
padalapisan ini tetap berada dalam bentuk padat.

Figure 4.b. Discovery Learning-based Handout
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Test and Evaluate

The fifth or final stage in design thinking is test and evaluation. At this stage, testing is carried
out. After all designs are made, an assessment is carried out to validate the design solution. The
testing process involves testing the prototype by experimenting with users (Wijaya et al.,, 2022). At
this stage, validation tests were conducted on discovering learning-based handout teaching media
to seven validators, namely lecturers of the Teacher Professional Study Program, University of
Education Indonesia and teachers at SMP Negeri 2 Bandung. The validators have a minimum
teaching experience of 3 years. At the time of validation, there were several suggestions from the
validator regarding the content. The following are images of the product before and after validation.

Bumi memilii struktur, yaitu:

1. Kerak Bumi

Kerak bumi merupakan bagian terluar dan merupakan lapisan yang paling tipis
dbandingkan lapisan-lapisan lainnya. Kerak bumi terdiri atas tansh dan batuan
yang mudsh pecah dan mengandung berbagai unsur kimia seperti oksigen, silkon,
besi, alumunium, kalsium, magnesium, natrium, dan juga kandungan batuan
berharga seperti emas, perak, platinum, atau karbon dalam bentuk berlian dan
grafit. Ada dua macam lapisan kerak bumi, yaitu kerak benua yang terdapat di
daratan dan kerak samudera yang merupakan dasar laut. Ketebalan kerak benua
antara 30-70 km sedangkan kerak samudera 6-11km.

Pilihlah nama bagian lapisan bumi di bawah ini yang sesuai dengan stuktur
lapisan bumi yang tepat!

2. Mantel Bumi

Mantel bumi merupakan lapisan yang paling tebal, yaitu 2.900 km dan paling berat
di antara lapisan lsinnya. Mantel bumi terdiri dari dua lapisen yaitu lapisan mantel
luar dan mantel bawah atau dalam. Nah perpaduan dari lapisan mantel luar dan
kerak bumi membentuk Iitosfer. Suhu pada lapisan mantel paling luar sekitar
250°C. Lapisan ini berada di atas inti dan terdiri dari batuan cair dan padat. Dalam
mantel, terdapat astenosfer yang bersifat lembap dan mampu mengalir. Mantel
juga berkaitan dengan gerakan lempeng tektonik.

Setelah mengetahui mengenai struktur bumi, mari kita jawab pertanyaan di
bawahiniyuk! (5
1. Apakah perbedaan antara tenaga endogen dan eksogen?

2.Jelaskan apa yang dimaksud dengan struktur bumi dan sebutkan 2.1t Like B

Lapisan inti luar adalah satu-satunya lapisan yang terdiri dari cairan yang pekat,
yang disebut cairan magma. Tidek ada air di sini, cairannya terbuat dari lelehan besi
dan nikel. Ketebalan lapisan ini adalah 2.900 km — 5100 km dan suhunya berkisar
antara 3.800°C sampai hampir 6.000°C.

lapisan penyusun bumi!
3.Apa nama lapisan terdalam dan terluar bumi?
4. Apa nama lapisan yang berada diantara kerak bumi dan inti bumi?
5. Apa jenis kerak bumi yang paling tebal?
4. Inti Dalam Bumi
Lepisan inti dalam memilki suhu tertinggi, yaitu antera 5.000-7.000°C.
Ketebalannya antara 5.100-6.400 km. Selain kandungan besi dan nikel, di inti

Figure 5. Handout Before Validation

Piliblah nama bagian lapisan bumi di bawah ini yang sesuai dengan stuktur

lapisan bumi yang tepat! Bumi memiliki struktur, yaitu:

1. Kerak Bumi

Kerak bumi merupakan bagian teriuar dan merupakan lapisan yang paling tipis
dibandingkan lapisan-lapisan lainnya. Kerak bumi terdiri atas tansh dan batuan
yang mudah pecah dan mengandung berbagai unsur kimia seperti oksigen, silikon,
besi, alumunium, kalsium, magnesium, natrium, dan juga kandungan batuan
berharga seperti emas, perak, platinum, atau karbon dalam bentuk berlian dan
grafit Ada dua macam lapisan kerak bumi, yaitu kerak benua yang terdapat di
daratan dan kerak yang ps daser laut. kerak benua
antara 30-70 km sedangkan kerak samudera 6-11km.

Setelah mengetahui mengenai struktur bumi, mari kita jawab pertanyaan di
bawah ini yuk! &
1.Jelaskan apa yang dimaksud dengan struktur bumi dan sebutkan

2. Mantel Bumi

Mantel bumi merupakan lapisan yang paling tebal, yaitu 2.900 km dan paling berat
di antara lapisan lainnya. Mantel bumi terdiri dari dua lapisan yaitu lapisan mantel
luar dan mantel bawah atau dalam. Nah perpaduan dari lapisan mantel luar dan
kerak bumi membentuk litosfer. Suhu pada lapisan mantel paling luar sekitar

lapisan penyusun bumit 250°C. Lapisan ini berada di atas inti dan terdiri dari batuan cair dan padat. Dalam
mantel, terdapat astenosfer yang bersifat lembap dan mampu mengalir. Mantel

juga berkaitan dengan gerakan lempeng tektonik.

2.Di Lapisan manakah kita tinggal?
3.Apa nama lapisan terdalam dan terluar bumi?

4.Apa nama lapisan yang berada diantara kerak bumi dan inti bumi?

3. Inti Luar Bumi

Lapisan inti luar adalah satu-satunya lapisan yang terdiri dari cairan yang pekat,
yang disebut cairan magma. Tidak ada air di sini, cairannya terbuat dari lelehan besi
dan nikel. Ketebalan lapisan ini adalah 2.900 km — 5.100 km dan suhunya berkisar
antara 3.800°C sampai hampir 6.000°C.

5.Kandungan apa saja yang terdapat dalam lapisan penyusun bumi?
6.Apa jenis kerak bumi yang paling tebal? Berapakah ketebalannya
7.Lapisan mana yang memiliki subu tertinggi? Berapakah suhunya?

Figure 6. Handout After Validation
This validation was carried out by providing a validation sheet for each aspect of the
assessment, consisting of three aspects. The results of the assessment are then entered into the

following Table 4.

Table 4. Results of Validation of Discovery Learning-Based Handout Teaching Media

Validator Nulrt'g:s: of Tse Tsh Percentage (%) Criteria
Validator 1 22 98 110 89 Very Valid
Validator 2 22 108 110 98 Very Valid
Validator 3 22 110 110 100 Very Valid
Validator 4 22 96 110 87 Very Valid
Validator 5 22 99 110 90 Very Valid
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Validator Nulltnel:s: of Tse Tsh Percentage (%) Criteria
Validator 6 22 107 110 97 Very Valid
Validator 7 22 103 110 94 Very Valid
Percentage Total 93,57 Very Valid

Based on Table 4. It can be seen that the results of validation of discovery learning-based
handout teaching media from the seven validators achieved a validity percentage of 93.57%, which
falls under the 'very valid' criteria very valid. It shows that the discovery learning-based handout
teaching media is valid for learning. Then, the discovery learning-based handout can be
implemented in the classroom as a medium for learning to VIII grade students in one of the public
junior high schools in Bandung City, as shown in Figure 7.

i
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Figure 7. The Irhplementation of Discovéry Learning-Based Handout Téachihg Media

The learning activities shown in Figure 7 were carried out for 2 lesson hours or 80 minutes
using discovery learning-based handout teaching media, which began with introductory activities,
including greetings, prayers, student readiness, attendance, delivery of learning objectives, pretest
work, apperception, and motivation. Core activities include activities based on discovery learning
syntax, starting from stimulus, problem identification, data collection, data processing, proof, and
conclusions. Closing activities include reflection and posttest.

The implementation of discovery learning-based handout teaching media is used to analyze
student learning outcomes through material understanding tests. This test consists of a pretest and
a posttest with ten multiple-choice questions. The pretest was conducted before students used the
handout, while the posttest was conducted after using it. The implementation faced some
challenges, namely, students had difficulty understanding the concepts independently without
guidance from the teacher. To overcome this, the teacher gave directions on how to use the handout
effectively. In addition, the time allocation was still insufficient because the learning was conducted
during the first hour. Before learning, students do habituation at school so that it can take up time
in the first lesson hour, so the teacher uses the time as much as possible so that the learning
process runs effectively.

The effectiveness of discovery learning-based handout teaching media is determined by
applying the N-gain score of student learning outcomes obtained through the pretest and posttest
to determine the learning outcomes of students using the media. In line with what was revealed by
(Safitri et al, 2022), the normalized gain score from the study can be used to assess the
improvement of student learning outcomes (N-gain). The results of learning effectiveness can be
seen in Table 5.

Table 5. Results of the Effectiveness Analysis of Discovery Learning-Based Handout Teaching

Media
Component Number of Average Average Posttest Average N- N-gain
P Students Pretest Score Score gain Category
Class VIII 32 41,25 74,06 0,56 Medium
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Based on Table 5. it can be seen that the pretest score of class VIII students was an average of 41.25.
In contrast, the posttest score reached 74.06 with N-gain effectiveness results of 0.56, which means
the effectiveness of student learning is in the moderate category because N-gain is 0.3 to 0.69. This
shows that using discovery learning-based handout teaching media effectively improves student
learning outcomes.

The Validity of Discovery Learning-based Handout Teaching Media

Discovery learning-based handouts are teaching media in the form of teaching materials,
including a summary of material and practice questions based on discovery learning syntax. In the
learning process, this handout helps students develop concepts and find answers independently
through practical actions or written tests. This assessment aims to measure students' abilities and
understanding using the teaching media (Hasrah et al., 2022).

In this study, discovery learning-based handout teaching media were validated. Before being
applied in classroom learning, this handout has been revised several times to make it suitable.
Revisions were made to the material, questions, and problems presented to students because the
previous questions were not fully by discovery learning, which prioritises student understanding in
solving the problems given. The problems presented also did not fulfil the material discussed. After
receiving input from the validator, the researcher improved the handout so that students could find
and solve problems independently. Thus, the teaching media handout based on discovery learning
was declared very valid and ready to be applied in classroom learning.

Based on the results of the validity test of learning instruments, the discovery learning-based
handout teaching media reached a validity percentage of 93.57%, which was included in the very
valid criteria. Therefore, it can be concluded that the discovery of learning-based handout teaching
media is valid for use in research. In line with research conducted by Windiastuti et al. (2018), data
analysis of learning devices in the form of teaching media developed is valid, practical, and effective
in supporting the learning process. According to Akbar (2015), this statement emphasises that the
handout teaching media products that have been validated come from various sources, including
the content standards of the subject matter, language and linguistic aspects and have met all
relevant criteria so that they can be categorised as very valid.

Effectiveness of discovery learning-based handout teaching media

Based on the research results, student learning outcomes from discovery learning-based
handout teaching media on earth structure material are obtained from the pretest and posttest
results. It can be seen in Table 4. that the pretest value of class VIII students was an average of
41.25. In contrast, the posttest value reached 74.06 with N-gain effectiveness results of 0.56, which
means the effectiveness of student learning is in the moderate category because N-gain is 0.3 to
0.69. This handout can train students' cognitive abilities at the C2 level, namely understanding the
learning objectives to be achieved. This shows that using discovery learning-based handout
teaching media effectively improves student learning outcomes. The results obtained are relevant
to previous research conducted by Hasrah et al. (2022), which revealed that the development of
discovery learning-based handout teaching media was quite effective in the learning process. These
two studies provide strong evidence that the discovery of learning-based handouts can effectively
improve student learning outcomes, strengthening the validity and relevance of using this method
in an educational context. Another study conducted by Umihani et al. (2023) revealed that
discovery learning-based teaching media can be quite effective in use as learning media. According
to Novitaningrum et al. (2014), the use of handout learning media that has been developed can
improve student learning outcomes seen from the number of students who have achieved a
complete score. Warni (2018) also stated that the use of handout teaching media is effective for
students. This is evident from the completeness of good grades and the positive response to the
handout.
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CONCLUSION

Based on the research results, it can be concluded that the discovery learning-based handout
teaching media uses a design thinking framework consisting of five principles, namely Empathize,
Define, Ideate, Prototype, and Test & Evaluate. Analysis of the validity of discovery learning-based
handout teaching media obtained a validity percentage of 93.57%, included in the very valid
criteria. Analysis of the effectiveness of discovery learning-based handout teaching media with an
N-gain score of 0.56, indicating moderate effectiveness, which means the effectiveness of student
learning is in the medium category. This shows that using discovery learning-based handout
teaching media effectively improves student learning outcomes. This research makes a significant
contribution to the field of education by developing discovery learning-based handout teaching
media to improve student learning outcomes on earth structure material that is systematically
designed using the ADDIE model and design thinking framework. It provides clear and practical
guidance for educators in creating more interesting and effective teaching media. This research
provides practical guidance for educators in developing discovery learning-based teaching media
and emphasizes the importance of applying the design thinking framework in the educational
context, which can be adopted to develop other teaching media. Thus, this research contributes
significantly to improving the quality of learning at the secondary education level, especially in
Indonesia's science learning context. Based on the findings of this study, educators should
implement discovery learning-based handout teaching media. For further research, exploring
additional learning methods that can increase the effectiveness to a higher category in testing this
media on various subjects and education levels is recommended to get more comprehensive
results.
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