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Abstract: This research is to develop E-module of STEM-PBL mater energy
based science. The method used in development research was adapted from
the RnD method with the ADDIE model (Analysis, Design, Development,
Implementation, and Evaluation). The data collection technique was in the
form of a validated questionnaire for language experts, materials, media, and
teachers responses. E-module based Problem Based Learning contains five
stages, namely; 1) orientation of students towards problems; 2) organizing
students to learn; 3) guiding independent and group investigations; 4) develop
and present the work; 5) analyze and evaluate the problem-solving process. In
addition, the STEM in this e-module contains aspects of science, technology,
engineering, and mathematics. The results of validation were, a percentage of
96.67 % for language validation, a percentage of 95.00% for material validation,
and a percentage of 96.00% for media validation, both of which were classified
as very valid. Based on these results, it can be concluded that E-module based
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on STEM-PBL is feasible to be used in learning energy Materials.
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Introduction

Technology has had a significant impact on many
areas, including education (Amin, 2023; Parveen &
Ramzan, 2024). Along with the development of the
digital era, providing an impact on learning (Pare &
Sihotang, 2023). The phenomenon of rapid technological
progress in the world can be seen from the challenges,
environment, and technological innovation (OECD,
2017).

The use of digital technology in learning provides
many benefits (Bernacki et al., 2020; Chu et al., 2024;
Haleem et al., 2022). One of them uses an electronic
module. Salfia (2021) mentioning that by adjusting the
development of the era of teaching materials not only in
the form of books but also can be taken from electronic
module books (e-modules), making it easier for students
to access various materials to be learned. E-modules
presented in electronic format are not tied to place and
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time, making it easier for students to learn the material
(Febriani et al., 2024; Muljo et al., 2024; Nurhikmah et al.,
2021; Wulandari et al., 2023). E-module is a digital and
non-print teaching media that is systematically arranged
and used for independent learning purposes, to develop
students ' ability to learn to solve problems in their own
way (Arnila, 2021; Gufran & Mataya, 2020; Manalastas
& De Leon, 2021; Pratama et al., 2022).

So far, many have developed with e-modules with
several models of learning systems (Erdi & Padwa,
2021). The use of e-modules based on Problem-Based
Learning in Science Learning, will be more interesting
and build students enthusiastic in learning. According
to Dewi et al. (2022) stating that students are more
interested and interested in learning using the Problem
Based Learning (PBL) model, with this model students
become motivated to learn.

STEM (Science, Technology, Engineering, and
Mathematics) on science learning in Indonesia has been
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an interesting field for a decade (Astuti et al., 2023;
Febriansari et al., 2022; Widiyatmoko & Darmawan,
2023). STEM connects science, technology, engineering
and mathematics with learning materials so as to
develop critical thinking skills, creativity, literacy
including scientific literacy (Hasanah et al.,, 2021).
According to Tseng et al. (2013) PBL combined with
STEM education can result in meaningful learning
through the systematic integration of knowledge,
concepts, and skills (Arlinwibowo et al., 2021; Hasanah
et al., 2021; Kandil, 2021; Smith et al., 2022; Widowati et
al., 2021).

Based on the results of observations in Islamic
Elementary School Imama Semarang student response
to the learning resources look less interested, because of
the lack of pictures and too much writing on the
material. Lack of interest and motivation to learn
students who tend to listen, memorize, and copy the
content of learning materials provided by teachers
without finding meaning and understanding its
application.

Based on these problems, it shows that there is a
need for improvement so that student’s scientific literacy
can develop further. Energy matter and its
transformation into one of the materials that require
more attention. Energy change involves a variety of
complex concepts and processes, which require
students' ability to critically analyze, evaluate, and
interpret information (Anindya & Suryanti, 2023).

Method

This study was conducted by the method of RnD
(Research and Development), ADDIE development
model. The ADDIE Model consists of five stages:
analysis, design, development, implementation and
evaluation (Khairani et al., 2023; Nur & Sundari, 2023;
Rusni et al,, 2023; Sulaeman et al., 2022; Zhang et al,,
2023). This research is only up to the stage of
development that is at the stage of validity test (Karseno
& Astawan, 2021).

Analyze

This analysis phase is the earliest activity carried
out to identify information related to data sources and
library sources, analyze learning resources and student
characteristics during learning. The results of the
analysis at SD Islam Imama showed that the need to
strengthen scientific literacy. This can be seen from the
lack of understanding of teachers about science literacy,
lack of supporting materials in science literacy activities,
so that the problem continues to be the lack of
implementation of science literacy during learning.
Students have not been given the strengthening of
scientific literacy skills, as well as the use of smartphones
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that have not been optimally used in the student
learning process.

Design

This design stage is necessary to design some of the
elements needed in the manufacture of Learning media
(Anafi et al., 2021). The stages carried out are developing
content ideas, developing tasks and concepts and
creating E-module storyboards.

Development

The activities carried out are creating visual
content, graphics, recording videos, creating exercises
(Gumulya, 2022). In this stage contains the following
activities, 1) Create a sample for e-module design; 2)
Develop an E-module that is tailored to the syntax of
STEM-PBL.

The entire content and design of the IPAS e-module
is developed using the help of the Canva app. Then the
module is converted into an electronic form of the
module using the Heyzine application.

Implementation

At this stage, validation is carried out to three
experts, namely media, language, and material experts.
Validators use an instrument in the form of a
questionnaire with five likert scales (1=very less, 2=less,
3=Enough, 4=Good, and 5=Very Good) (Jayanti &
Pertiwi, 2023). Instruments Giving scores using a Likert
scale can be seen in Table 1.

Tabel 1. Interpretation Criteria of Module Validation
Criteria
Very Not Good
Not Good
Quite Good
Well
Very Good

Score

QL W N -

Scores from the questionnaire were analyzed using
the Formula 1.

Yvalidity = —<2retl o 1009 1)

score maximum

Tabel 2. Learning Media Assessment Criteria

Score (%) Criteria
0-20 Very Not Valid
21-40 Not Valid
41-60 Quite Valid
61-80 Valid
81-100 Very Valid

After the preset value is obtained, then the value is
interpreted with the interpretation table of validity
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assessment to determine the level of validity of the
product developed as shown in Table 2.

Result and Discussion

The developed E-module is used to study energy
matter and its changes. E-module development by

&  E-Modul IPAS Berbasi...
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utilizing Canva website. The application is easy to
operate and run on a PC or laptop. One of the features of
canva is Heyzine. This feature is used to convert pdf files
into e-modules. The energy materials STEM-PBL based
IPAS E-module developed with Canva can be seen in
Figure 1.
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Figure 1. Creating an e-module in canva

Problem Based Learning on E-Module

Stages of learning model Problem Based Learning,
which consists of 5 stages of learning. The first stage of
student orientation to the problem, shown in Figure 2.

The E-module validation assessment is carried out
by material experts, linguists and media experts.
Validity test of e-module obtained from the
questionnaire (Abdurrahman et al., 2022; Heliawati &
Rubini, 2020; Listiana et al., 2023; Oktarina et al., 2023).
Validity test conducted by lecturers and teachers. The
results of the validation are in Table 3.

Table 3. The Results of the Media Validation Assessment

Validity Test Score (%) Criteria
Language Expert 96.67 Very Valid
Materials Expert 95.00 Very Valid
Media Expert 96.00 Very Valid

Table 3 states that the e-module being developed
has a percentage of 96.67% for language aspect and
included in the very valid criteria. From the aspect of
language, e-modules and interactive multimedia are
considered quite communicative, and relevant to the
level of language development of students. The material
aspect got a percentage of 95.00% included in the very

valid criteria, means E-module-based STEM-PBL
feasible and ready to be used for learning on the material
energy Class IV SD. The media aspect got a percentage
of 96.00% included in the very valid criteria, this means
that the E-module has enough to meet the elements, such
as the arrangement of images and writing, writing color,
and completeness of presentation. Overall the results of
the e-module is declared very valid.

This is in accordance with research conducted by
Yatin et al. (2023) where the use of STEM-based e-
modules using Canva media is considered very valid,
has a percentage of 89.68% for language expert, 95.21%
for materials expert and 96.57% for media expert. Media
presented online can increase the attractiveness or
positive response as a student's learning experience.

Research by Phandini et al. (2023) the overall media
expert assessment of both aspects received a score of 58,
a total percentage of feasibility, namely 77.50%, and the
results of the material expert assessment received a score
of 61 with a percentage of 98% calculated according to
the formula. Electronic modules with a STEM approach
based on the PBL model as a science learning medium
for environmental pollution material are in the very
feasible category.
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1. Orientasi Siswa Terhadap Masalah eTin

Paca kehidupan sehari-hor, kita biase melakuken
berbogai  kegiatan.  Semua  keglolan  tersebut

memerlukan energi. Semakin banyok kegiotan yang kita
lokukan moko akan semakin banyak energi yong

2. Mengorganisasi Siswa Untuk Belajar

mm

Kalion sudan melakukan kegislan Aye
Identifikesi” Kallon sudan manamukan masalah
terkait dengan Energl di sekitar ingkungan lita.

tuliskan beberapa permy hasit
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Son
3. Membimbing Penyelidikan Mandiri dan Kelompok "ig‘-

okan menjawob rumuson masalah yang
tefoh dibuot can membuktikannyal

Kallan sudon menulskan pernyataan
sementara (hipotesis). Selanjutnyo kalion
\
—

dikeivarkan.

pengamaton yong kalion temukan dan tuliskan
pertanysan kalian tentang permasalahan energi!

o

o
Sepert ketiko Kita berakiivitos seharion, maka kita merasa leloh Setelah 1
Persiapan Perystidiken
itu, Kta tentunyo beristirahat, mulai dori duduk minum otau bahkan e o
mengkonsumsi makanan. Maka energi kita akan kembali push. Energi juga
ada disekitar kita, salch satunya adalah energ listriki

Siopkan alat don baban pendukung seperti buku pelojaran, bacaan

B~ Tuiskan nosi pengamatani berita, maupun intermat.

Langkah-langkeh Penyelidikan

1 Membentuk kelompok yang terdirl darl 4-5 orang
2Mencari Informosi mengenai dompak yang ditimbulkan akibat
penggunaan energl yang berlebinan beserta solusi yang dapat
ditakukan.

3 Melakukan diskusi dengan anggota kelompok masing-masing dengan
bimbingan guru.

\ 4 Menuliskon hasil penyeiidikon poda lembar keria yang teloh
disediakan.

5.Melakukan onolisis don evoluosi dengan menjawob beberapa
pertanyaan pada lembar kerja yong teioh disedickan

B Tutskan pertanyasn kalian!

Andi, mengapa air bisa
| dipakai membuat listrik ya?
/

Iya ya. padahal kan air tidak
memilki energi listrik?
 Coba Kita cari tahu yukt

4. Mengembangkan dan Menyajikan Karya %m*

mnulum

Holion sudah mendopatkan berbagal Informasi dori teks Eebelumnya
Selaniutnya kalian akan mengerjokon LKPD berikul

—— L 3 ET
Energi

Energi sangat penting bagi kehidupan manusia karena segala aktivitas
manusia membutuhkan energl. Energl tidak dapat dilihat tetapi dapat
dirasakan mantaatnyo. Energl adalah kemampuan untuk melakukan
pekerjaan. Energi membuat mesin bekerja. Energi juga membuat makhiuk
hidup berkembang. Jika energi habis, maka suatu benda itu tidak okan
bisa melakukan kerja (usaha). Gontoh anak menggunakan energi yang
dimiliki untuk berlari, jika energi habis maka la tidak bisa melanjutkan lori.

Jawabloh pertanyaan-pertanyaan berikut dengan tepat

1. Berdasarkan informasi yang diperoleh, jelaskan apa yang dimaksud
"

LEMBAR KERJA PESERTA DIDIK (LKPD) Slengan ehaey

Tuliskan Anggeta Kelompaok :

2 Berdasarkan informasi yong diperoleh, sebutkan dan jelaskan
macam-macam energil Dengon energi yang cukup,
maka aktivitas sehari-hari bisa
dilokukan  dengon  maksimal.
Namun, jika energi yang dimiliki
kurong atau tidok mencukupi,

Percobaan 1: Kertas Spiral yang Bergerak § §
= 3, Bagaimona perubahan energi yang teriadi pada panel surya hingga

Alat don Bohan o
aka oktivitas yang dilakukan
s menjodi energi listrik yang digunakan dirumah! b
;Knﬂlnn berukuran 16 x 16 cm i :mm monusia  menjadi  kurang
gunting in s
maksimal.
3.banang 15 - 20 cm 7. pansil
+jerum 8. korek apl
. o AINE

Langkah Percobaan : A
1. Buat pola spiral pada kertas karton |
2 Gunting mengikuti pole
3 Lubangi ujungnya dengan jarum dan mesukkon benang
#.hat benang don kaiten Lijung satunya pada sumpit
5.Nyalakan lilin dan posisikan kertas sekitar § cm di atas api.
6.Amati yang terjadi pada kerlas spiral yang kalion pegang.

4. Apakah manusia dapat menghasilkan energl? Faktor apa saja yang
mempengaruhi manusia mendapatkan energi?

ada disekitar kita. Keberadaan dan peran energi
dalam  kehidupan manusia sangatiah  penting,
sehinggo  ketersedicannya juga mesti  kita
perhatikan.

Hingga dopot dikatakan, manusia tidek dapat
hidup tanpa energi.

5. Bagaimana cara manusia dalam menghemat energi?

Diskusikan pertanyaan besikut:
a. Energl apo sak yang ada peda percobacn ni?
b. Perubahan energi apa yang kalian Shat?

(@ (e) 0
i ehn

Setiop bulan semua pelonggan listrik PLN
harus membayar bioya pemakaian energi listrik
sesuoi dengan banyoknya energi listrik yang —
s Btena Sl RN g 50001 51
diperhitungan dinyatakan dolom satuan Kio
wott-jom atau kWh. Banyoknya energi listrik
yang digunakan pada sotu rumah dopat dilihat
pada gardu rumah (meteron listrik).

o
3

m Selain energi yang dimiliki manusia. Energi juga
, |

I

Dimasa kini teknologi LED telah menjadi
saloh satu yang paling banyak digunakan dalom
berbogal peralatan elektronik Lampu LED
biasanya  digunakan  untuk  pencahayoan
didalom ruangan.

Lompu LED menawarkan berbagal
keuntungan bagi penggunanya mulai  dari
efisiensi  energl hinggo  jangka  woktu
penggunaan yang panjang.

AYO BERKARYA

Kalian sudah mendopatkan berbagal informasi dari teks sebelumnya.
Selanjutnya kallan akan mengerjakan LKPD berikut!

LEMBAR KERJA PESERTA DIDIK (LKPD)

Dengan tarif listrik tertentu, misal

a' ™ sekitar Rp 500- / kWh, pihak PLN

< otoupun pemakal listrik dopat mengetahul

besar biaye pemakaion listrik seloma
sebuian.

Berikut contoh menghitung penggunacn listrik pada sebuah lampu

Satu Lampu 60 Watt

Tuliskan Anggeta Kelompok
1.

Kelebihan utama Lompu LED adaloh
efisiensi energinya yang tinggi. Dengan
menggunckan Lampu LED, Anda dopat
menghemat banyak biaya listrik Selain it,
Lompu LED tidok menghasikan panas
sehingga tdok perlu ditambahkan  sistem
pendingin untuk mencegah kerusakan.

EREN
|

Percobaan 1: Kertos Spirel yang Bergerok
Alat dan Bahan -—
1.Karton berukuran 15 x 15om 5. sumpit
2.gunting 6. lilin
3.benang 15 - 20 om 7. pensil

Lompu LED juga sangot tahan lama.
Jenis lompu ini umumnyo bisa bertahan
selama 50,000 jom atau lebih. Jadi, dengan
menggunakan Lampu LED, Anda tidak periu
sering-sering mengganti lampu yang rusak
atau kendor. Untuk mendapatkan gambaran, 4.jarum 8 korek api
50,000 jom setara dengan 5,7 tahun penuhl Langkah Percobaan

4 L
i .
i . $ Tiap hori rata-rata
Tidak hanya itu saja, warna cahaya yang o L Pemakaion 30 hari dor s
dihasilkan oleh Lampu LED juga lebih terong 2.Gunting mangikuti polo.
dan jemih dibandingkan lampu jenis lain. Hal 3.Lubangi ujungnya dengan jarum dan masukkan benang

1Buat pola spiral poda kertas korton
ini membuat penggunaan Lampu LED sangat 4.Ikat benang dan kaitan ujung satunya pada sumpit
menarik untuk lokas! tertentu seperti gedung 5.Nyalakan liin dan posisikan kertas sekitar 5 cm di atas apl
Kantor, rumah, toko, dan lainnya. 6.Amati yang terjadi pada kertas spiral yang kalian pegang,

Total penggunaan daya listrik
selama satu bulan = 60 W x § J x 30 hari
= 9000 Wh

Karena semua keuntungan yang ditawarkan oleh Lompu LED, banyak =1kWh

orang di Indonesia yang mulai beralih dari penggunaan lampu bicsa ke
lampu LED. Ditamboh dengan harganya yang terjangkay, maka tidak heran
jika pemakalan Lampu LED di Indonesia semakin meningkat.

(2] (] e
(&) (h) (i)

Figure 2. Display of e-module based PBL integrated STEM: (a) PBL phase orientation; (b) PBL phase organizing to learn; (c) PBL
phase guiding independent and group investigations; (d) PBL phase develop and present the work; (e) analyzing and
evaluating the problem-solving process; (f) Energy material; (g) technological aspect; (h) technical aspects; and (i) Mathematical
aspects of the e-module

Diskusikan pertanyaan berikut
a. Energi apa saja yang ada pada percobaan ini?

b, Perubahan energi apa yang kalian lihat?
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Conclusion

STEM-PBL based E-modules are compiled using
Canva's website, and run through heyzine's website. E-
module based Problem Based Learning contains five
stages, namely; 1) orientation of students to problems; 2)
organizing students to learn; 3) guiding independent
and group investigations; 4) developing and presenting
works; 5) analyzing and evaluating the problem solving
process. In addition, the STEM in this e-module contains
aspects of science, technology, engineering, and
mathematics. The result of language validation was
96.67%, material validation was 95.00%, and media
validation was 96.00%, both of which were classified as
very valid. Based on these results, it can be concluded
that E-module based on STEM-PBL is feasible to be used
in learning energy Materials.
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