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Abstract: The purpose of this research is to develop a STEAM-based e-
module for mastering the topic of human blood circulation. The developed
e-module is named "Radar.” "Radar" e-module from the content validity
analysis test obtained a content validity value of 0.9167, construct validity

of 0.9208, and language validity of 0.8819. The final validity value of the e-
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Introduction

The rapid development of technology and
information in the 21st century has brought significant
changes in the world of education (Ellianawati et al .,
2020; Al-Mutawah et al., 2021). Facing new challenges in
the digital era, the International Society for Technology
in Education (ISTE) calls for educational institutions to
adapt to technological developments (An, 2020). It
supports using devices to promote deeper learning by
engaging students in investigations and creative
technology creation (Quigley et al., 2020). It means a
demand for innovation from educators (Zulaeha, 2016).

Innovation in education can be realized through
designing and implementing activities that enhance
learning (Han et al., 2019), such as converting printed to
digital teaching materials (Hasanudin et al., 2021).
Educational experts have developed many e-modules
based on Science, Technology, Engineering, Art, and
Mathematics (STEAM) to accommodate these efforts.
Over time, STEAM has quickly become a global interest
for academics and educators worldwide (Shih-Yunetal.,
2022). This approach aims to provide an exciting and
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module was 0.9065 with valid criteria. The practicality test results get a
percentage of 86.67% and are included in the convenience category. Based
on the validity and practicality of test results, the "Radar" e-module is
feasible and practical to use to improve students' concepts of human blood
circulation.
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curious learning experience for students to explore
science more actively and creatively (Bilgiler et al., 2020).

The STEAM approach can be integrated into the
learning process. One of STEAM's advantages includes
transforming teaching concepts and models based on
new technology (Chung et al., 2022). Science learning
provides space to develop skills, broaden horizons, and
utilize various technologies (Ulfa et al., 2021). However,
several concepts in science material require more
understanding because the material is quite complex for
students to understand, and many foreign terms are
used (Wardani & Syofyan, 2018). One of the materials in
science lessons that are challenging to master is material
for Class V Theme 4 Sub-theme 1, Human Blood
Circulation (Nugraha et al., 2020). This difficulty occurs
because human blood circulation in the body system can
only be mastered by using a learning media (Sihaloho et
al., 2022). Educators use less mixed media, which seems
monotonous, and there is innovation in the learning
process (Utaminingsih, 2022). Educators only use
textbooks from the Ministry of Education as full media
and resources in the learning process (Hasanudin et al.,
2021). The textbooks used so far have also placed more
emphasis on the content dimension than the process and
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context dimensions, as required by The Program for
International Student Assessment (PISA) (Amalia et al.,
2021). This certainly makes students bored to study the
material (Heryani et al., 2022). In contrast, the success of
learning is determined by the role and creativity of
educators (Chusna & Utami, 2020) and the activeness of
students (Sasmito, 2022).

Based on the phenomenon above, educators should
innovate teaching materials (Zulaeha et al., 2021).
Teaching materials function to direct all educator
activities to recognize the competencies that will be
taught and as a guide for students in learning
(Hasanudin et al., 2021). Educators need exciting and
interactive teaching material so students are motivated
and directly involved in learning (Utaminingsih et al.,
2023). Given the learning difficulties of students and the
competencies they must master in the 21st-century era
(Sihaloho et al., 2022), the development of teaching
materials by educators should lead to e-modules
(Nugraha et al., 2020)

E-module has a fundamental role in the teaching-
learning process because the technology enhances the
assimilation of knowledge and the development of
competencies (Salas-Rueda et al., 2020). Using an e-
module is also a realization of school activities in the 21st
century (Deng et al., 2019). Developing an e-module
must consider student trends (Ningrum et al., 2022). The
widespread use of technology makes smartphones more
desirable in daily activities (Jazuli et al., 2018). Of course,
this can be used as a forum for delivering learning
materials (Amalia et al., 2021), so educators can develop
an Android-based e-module (Maulida et al.,, 2019).
Android-based e-module is quite interactive e-modules
because they can be inserted with images, videos, audio,
and animations (Wardani & Syofyan, 2018). Of course,
the e-module can attract students more to use it and
motivate them to be more active in learning, such as
observing pictures and videos and filling out exercises
and quizzes, which can provide automatic and direct
feedback (Rofiyadi & Handayani, 2021). Moreover,
electronic devices can easily access interactive e-
modules (Maulida et al., 2019). It is hoped that learning
objectives can be easily achieved through easy and fun
access to devices and that students can master the
concept of human blood circulation.

The results of interviews conducted with educators
and students of Supriyadi 01 Elementary School,
Semarang, found that students still struggle to master
the material on human blood circulation. The teaching
materials used are not varied; educators use more
printed books and occasionally the YouTube platform,
but they could be more optimal in utilizing technology
in the learning process. Based on the interview results
with students and educators, this research will take
samples at Semarang 01 Elementary School, Semarang.
The formulation of the problem in this study is what is
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the feasibility level of e-module validation based on
STEAM on the topic of human blood circulation? This
study aims to develop e-modules that are suitable for
mastering the concept of human blood circulation.

Method

Study This is study development or Research and
Development (R&D) uses a 4D model that includes Define,
Design, Develop, and Disseminate (Irawan et al., 2018).

l—l—{ Model 4D }—l—l

| Define ‘ ‘ Design ’ Develop | ‘Disseminate

| ' | |

Media Create a Product Dissemina
needs product develop- -ted
analysis design ment, media through
validation the
and small- UNNFS
scale testing website

Figure 1. 4D development models

The first stage is define. The stage by this step is
reviewing information related to problems found, needs
of students, and characteristics of students through
questionnaire needs and interviews with teachers and
students. Issues arise that material class V Subtheme 1
topic human blood circulation hard to master by
students because teaching materials are limited. Next
step, study references and analyze related solutions
from problems found. The next step for obtaining a
solution is to overcome issues that arise.

Furthermore, the stage is designed. In this stage, the
researcher plans the problem solution already set. The
solution to problems is to make the e-module STEAM
based on material human blood circulation. This stage
contains about make design beginning with steps of
development in the product from the start, selecting
software that will be used, and collecting completeness
material to make the e-module get to the features in the
e-module.

The next step is to develop. Make e-module
following design early. The e-module that has been
designed will be tested for validation by expert
validation. Expert validation consists of content,
construct, and linguist expert validation. The results of
this expert validation will be used as a reference for
revising the product (e-module) that has been
developed, which is qualitative and quantitative data.
Qualitative data is in the form of criticisms and
suggestions, while quantitative data is in the form of
product evaluations made through assessment
instruments provided for each content expert validation,
construct expert validation, and linguist validation.
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Instrument assessment by validation expert used as
source evaluation e-module developed. This study had
nine expert validations: three content expert validations,
three construct expert validations, and three linguist
expert validations.

The content validation test used in this study is the
content validity coefficient-Aiken's V. Aiken formulates
the Aiken's V formula to calculate the content-validity
coefficient based on the results of an assessment by a
panel of experts of n people on an item in terms of the
extent to which the item represents the construct being
measured. According to Aiken, the minimum limit for
determining the number of raters is two people
(Hendryadji, 2017). Aiken’s V formula is presented in Eq.
1.

yo 55 "
[n(c-1)]

Information:

V = Content Quality Factor

S =rlo

lo =Lowest rating points

¢ = Highest qualification scores

r =Number provided by the validator
n = Number of validators

The next step is to interpret the feasibility of the e-
module developed through the Aiken Validity index,
presented in Table 1.

Table 1. Interpretation of V-Aiken Results (Nabil et al.,
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The next step after calculating the score is to categorize
the practical value. The practicality category is presented
in Table 2.

Table 2. Practicality Category (Annisa & Putra, 2020)

Value (%) Category
80 <x <100 Very practical
60 <x<80 Practical
40 <x<60 Practical Enough
20<x<40 Less Practical
0<x<20 Not Practical

2022)

Range Index V Classification validity
<04 Invalid
04-08 At the moment
>0.8 Valid

After testing the validity analysis, a small group test
was carried out to obtain data on the practicality of the
developed e-module. The practicality test was carried
out by distributing validated e-modules and student
practicality test instruments to 10 students. Small group
test subjects represent students who have high, medium,
and low scores. The completed practicality test
questionnaire instrument was then analyzed by adding
the total scores for all indicators and giving practicality
scores by using the formula presented in Eq.2.

P=L x 100% @)
N

Information:

P = final value

F = score acquisition
N = maximum score

The last stage of this research is dissemination.
After the product is deemed appropriate based on
validity tests by experts, the product will be
disseminated to elementary schools where the pre-
research was carried out and disseminated more widely
through the Institute for Educational and Professional
Development, Universitas Negeri Semarang website.

Result and Discussion

The e-module that have been developed are then
tested for feasibility by expert validation which includes
material expert validation, media or module validation,
and language expert validation which each consists of 3
(three) expert validations so that there are six expert
validations. Content experts are lecturers competent in
biology and class five teachers, construct experts are
media experts, and linguists experts are Indonesian
language lecturers. The results of material validation by
content expert validation are presented in Table 3.

Table 3. Content Expert Validation Results

Point V Value Classification
1 0.9167 Valid
2 1 Valid
3 0.8333 Valid
4 0.8333 Valid
5 1 Valid
6 1 Valid
7 0.75 At the Moment
8 0.9176 Valid
9 0.9176 Valid
10 0.8333 Valid
11 1 Valid
12 0.8333 Valid
13 0.9176 Valid
14 1 Valid
15 1 Valid
Final V Value 0.9167 Valid

The following validation is constructing expert
validation. The results of material validation by material
expert validation are presented in Table 4.
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Table 4. Construct Expert Validation Results

Point V Value Classification
1 0.9167 Valid
2 1 Valid
3 1 Valid
4 0.75 At the Moment
5 0.8333 Valid
6 1 Valid
7 1 Valid
8 1 Valid
9 0.8333 Valid
10 0.8333 Valid
11 0.8333 Valid
12 1 Valid
13 1 Valid
14 0.8333 Valid
15 0.9167 Valid
16 0.75 At the Moment
17 1 Valid
18 1 Valid
19 1 Valid
20 0.9167 Valid
Final V Value 0.9208 Valid

The subsequent expert validation is the linguist
validation. The results of language validation by linguist
validation are presented in Table 5.

Table 5. Linguist Validation Results

Point V Value Classification
1 0.9176 Valid
2 0.9176 Valid
3 0.8333 Valid
4 0.75 At the Moment
5 1 Valid
6 0.75 At the Moment
7 0.8333 Valid
8 1 Valid
9 0.9176 Valid
10 0.8333 Valid
11 0.9176 Valid
12 0.9176 Valid
Final V Value 0.8819 Valid

Based on the results of the content validity
analysis test from the validation of content experts,
construct and linguist experts are then averaged to
determine the validity value of the product that has been
made. The results of the validity analysis test on all
aspects are presented in Table 5.

Table 5. Overall Aspect Validation Results

Aspect V Value
Content 0.9167
Construct 0.9208
Language 0.8819
Final V Value 0.9065
Criteria Valid

Based on Table 5 regarding the results of the
analysis of the validity of all aspects, the developed e-
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module is declared valid, so it is feasible to use. The
developed e-module must be declared "valid" by
competent experts to be suitable for learning. This is
supported by the statement of Rofiyadi & Handayani
(2021) that module development must have appropriate
criteria rather than expert validation before being
disseminated and used in learning. Elci et al. (2021)
added that before the e-module is used in class, the e-
module must be declared 'valid" according to
improvements from experts so that students will be
interested in using the e-module. This has implications
for achieving learning objectives (Zulfahrin et al., 2019).
The developed e-module product will run on an
Android smartphone. E-module contains material on
Human Blood Circulation intended for students’
mastery of the concept of the material. The e-module
that has been developed is named "RADAR" (Blood
Circulation Summary). The features include Core and
Basic Competencies; Learning Summary; a Tutorial
video; Quiz, and Reference. The features are expected to
attract interest and motivate students to learn more so
that this e-module becomes a friend for studying at
home. The initial appearance of the "RADAR"
application being developed is presented in Figure 1.

PEREDARAN
DARAHKU

Rz e
' -\
SAHABAT BELAJAR PIRUMAH SUBTEMA1

Figure 1. RADAR Application Cover

Expert validation, in addition to an assessment,
also provides suggestions and input for improving the
e-module to make it better and more feasible.
Improvements to the e-module after receiving requests
from validation experts are presented in Figures 2 to 9.
The first suggestion is to change the font from uppercase
to lowercase so students can read it more.

B0

KOMPETENSI INTI

MENERIMA, MENJALANKAN, DAN
MENGHARGAI AJARAN AGAMA YANG DIANUTNYA.

MENUNJUKKAN PERILAKU JUJUR, DISIPLIN, SANTUN,
PERCAYA DIRI, PEDULI, DAN BERTANGGUNG JAWAB
DALAM BERINTERAKSI DENGAN KELUARGA, TEMAN, GURU,
DAN TETANGGA, DAN NEGARA.

MEMAHAMI PENGETAHUAN FAKTUAL, KONSEPTUAL,

PROSEDURAL, DAN METAKOGNITIF PADA TINGKAT DASAR

DENGAN CARA MENGAMATI, MENANYA, DAN MENCOBA

BERDASARKAN RASA INGIN TAHU TENTANG DIRINYA, MAKHLUK

CIPTAAN TUHAN DAN KEGIATANNYA, DAN BENDA-BENDA YANG

DIJUMPAINYA DI RUMAH, DI SEKOLAH, DAN TEMPAT BERMAIN.
MENUNJUKKAN KETERAMPILAN BERFIKIR DAN BERTINDAK KREATIF,
PRODUKTIF, KRITIS, MANDIRI, KOLABORATIF, DAN KOMUNIKATIF. DALAM
BAHASA YANG JELAS, SISTEMATIS, LOGIS DAN KRITIS, DALAM KARYA YANG
ESTETIS, DALAM GERAKAN YANG MENCERMINKAN ANAK SEHAT, DAN TINDAKAN
YANG MENCERMINKAN PERILAKU ANAK SESUAI DENGAN TAHAP
PERKEMBANGANNYA.

Figure 2. Before the Font is Changed to Lowercase
5336



Jurnal Penelitian Pendidikan IPA (JPPIPA)

0 EMl KOMPETENSI INTI
QLX)

Menerima, menjalankan, dah
menghargai ajarah agama Yang diahutnya.

Menunjukkan perilaku jujur, disiplin, Santun, percaya
divi, peduli, dan bertanggung jawab dalam
berinteraksi dengan keluarga, teman, guru, dan
tetangga, dan negara.

M i Faktual,
prosedural, dan metakognitif pada tingkat dasar
dengan Cara mengamati, menanya, dan mencoba berdasarian
@ rasa ingih tahu tentang dirinya, makhluk Ciptaan tuhah dan
Kkegiatannya, dan benda-benda yang dijumpainya di ruman, di
sekolah, dan tempat bermain.
Menunjukkan keterampilan berfikir dan bertindak kreatif, produktif,
Kritis, mandiri, kolaboratif, dan komunikatif. Dalam bahasa yang jelas,
04 sistematis, [0gis dan kritis, dalam Karya yang estetis, dalam gerakan yang
mencerminkan anak sehat, dan tindakan yang mencerminkan perilaku
anak sesuai dengan tahap perkembanganhya.

Figure 3. Font Improvements from Uppercase to Lowercase

The next suggestion is to add detailed images of

veins and arteries.

SISTEM PEREPARAN DARAH

Kapiler

N
T
vomN paru-paru

arteri =L
pulmonalis N

Y
S
—_—
= =
~—
(
PEREDARAN DARAH KECIL,

suara1 2
suara2 %
TEKS P4

serambi
Kiri

bilik Kiri
pitik L
kanan - =
—
AN kapiler dari semua
P jaringan tubuh
tvs“ij [l <ova oksigen
~
=7 [l kova karbon dioksida

SISTEM PEREPARAN DARAH

Kkapiler
paru-paru

arteri
pulmonalis
Tap disini 2
2 dis suara1 2
melihat vena V
serambi <
s
Kanan serambi SUARA 2 Q@
Y Topdisini firi
B untuk melihat a TEKS '
arceri bilik Kiri £

Kkapiler dari semua
Jaringan tubuh

B Kava oksigen
[l Kava Karbon dioksida

External slastic
Arteries membrane

Smooth
have THICK el dasic
muscle e

Lumen
')
Endotrelium [

o

TEKS P4

muscle and NO valve

Capillary

Figure 5. Improved Detailed of Veins and Arteries

Another input by expert validation is adding a
video on how to maintain the circulatory organs so that

July 2023, Volume 9 Issue 7, 5333-5340

students know and know how to keep the circulatory
organs.

”. VIFAR (VIDEO PEMBELAFARAN)

e SISTEM
(A) PEREDARAN DARAH @

[ N

-

(C) PEREDARAN DARAH g
\>/ BESAR DAN KECIL Segs

-
a ¥
Figure 6. Before Addition Other Video

S

SISTEM VIDEC
PEREDARAN 04
DARAH J
CARA MEMELIHARA
ORGAN

PEREDARAN DARAH

PEREDARAN
DARAH BESAR

DAN KECIL

Figure 7. Improved Video Addition How to Maintain
Circulatory Organs

The next suggestion is to change the quiz, divide
it into three parts and add the duration of each piece.

N
L=e|

SEQUIZI

12J

Figure 8. Before The Quiz Repair Was Carried Out

EZ}\SEQU'Z' )

2]
Figure 9. Improved Quiz Distribution and Working Time
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During the stages in the development, after the
expert validation analysis test was carried out, a
practicality test was carried out by distributing the
“Radar” application to ten students. Students were
asked to fill out the practicality test instrument. The
results of the practicality test of the instruments are
presented in Table 6.

Table 6. Student Practicality Test Results

Student Score Percentage (%)
1 77 85.56
2 76 84.44
3 78 86.67
4 80 88.89
5 75 83.33
6 76 84.44
7 77 85.56
8 79 87.78
9 74 82.22
10 79 87.78
Amount Average 86.67

It is based on Table 6. The practicality test
percentage is 86.67%, so the “Radar “e-module is
categorized as very practical. The results of this study
are supported by Widiastuti (2021), which in the
developed e-module, obtained very high practicality test
results with a percentage of 92.6%. Accraf et al. (2019)
also found something similar; the results of the
practicality test on students showed a percentage of 85%,
so that the product developed was "efficient" so that the
e-module was very interesting for students to use in the
learning process.

The e-module is declared valid and practical based
on content validity and practicality tests. The products
are registered with copyrights at the Ministry of Law
and Human Rights. The registration number obtained is
EC00202233121 which will then be disseminated to pre-
research elementary schools and through the website of
the Universitas Negeri Semarang Educational and
Professional Development Institute, which can be
accessed at the P address:
http:/ /media.lp3.unnes.ac.id/produk/SD/materi/624.

Conclusion

The development of the "Radar" e-module from the
content validity analysis test obtained a content validity
value of 0.9167, construct validity of 0.9208, and
language validity of 0.8819. The final validity value of
the e-module was 0.9065 with valid criteria. The
practicality test results get a percentage of 86.67% and
are included in the convenience category. Based on the
validity and practicality of test results, the "Radar" e-
module is feasible and practical to use to improve
students' concepts of human blood circulation. This e-

July 2023, Volume 9 Issue 7, 5333-5340

module will run on an Android smartphone so students
will feel like they are playing and happy while learning.
It is hoped that the "Radar" E-Module will motivate and
be enthusiastic when learning. Thus, students will more
quickly master the material concept of human blood
circulation.
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