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ABSTRACT

The low interest in student learning makes chemistry challenging to
understand and affects expected student learning results. This research
aims to develop an e-module based on a digital flipbook maker loaded
with Chemo-Entrepreneurship (CEP) chemical bond material. This
research is a Research and Development (R&D) type using a 4D
ARTICLE INFO  development model. Product quality is evaluated using student responses
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INTRODUCTION

The digitalization of education has changed education in Indonesia from
conventional to all-digital (Maksum & Fitria, 2021). Digitalization of education is an
effort to support the teaching and learning process by involving technology without
reducing the essence of delivering learning materials (Sukmawati et al., 2022). The
digitalization of education has a positive effect as students more quickly and easily
access information (Wulandari et al., 2021), varied learning resources (Salsabila et al.,
2020), and efficiency in the use of space and time (Maghfiroh, 2020). The positive effect
of the digitalization of education for teachers is easier delivery of learning materials
and more interactive learning (Septiana & Hidayati, 2022; Supartini, 2016). According
to Rahayuningsin & Muchtar (2022), the critical role of digitalization in education is to
make abstract material concrete so that understudies can all the more effectively grasp
the material and make students more intelligent and creative. Therefore, teachers must
master educational technology to create effective and exciting learning (Meidyanti et
al.,, 2018; Sonia, 2019). Mastering technology is critical to improving teachers'
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professional competence in teaching (Ardiansyah & Trihantoyo, 2023; Siregar et al,
2024). But, based on research conducted by Marzal (2013), only 40.48% of teachers in
Indonesia have mastered educational technology, so many teachers need help making
technology-based learning media.

Efforts to increase mastery of educational technology for teachers can be made
by implementing a learning media digitization program in schools (Wardani, 2021).
One program application form uses electronic modules as learning media (Prasetyo,
2020; Resita & Ertikanto, 2018). The electronic module is a learning guide in electronic
form that displays text, pictures, video, sound, liveliness, and designs in the growing
experience (Rokhmania & Kustijono, 2017; Winatha, 2018). Photos and videos in
electronic modules can create an active learning atmosphere in students (Saputri, 2021).
The use of electronic modules has advantages in the form of minimizing paper usage
(Wulandari et al., 2021), visualizing abstract material concepts in the form of animation
(Aysolmaz & Reijers, 2021), presenting material interactively and dynamically
(Assidiqi, 2022), and being accessible flexibly (Gevi & Andromeda, 2019). According to
research, Hastari et al., (2019) express that electronic modules can build understudies'
learning advantages and motivation. In any case, the amount of electronic modules in
schools still needs to be improved (Putri, 2022). Therefore, to support the learning
process in schools, the development of electronic modules is needed (Sani et al., 2021).

Electronic module development innovation can be combined with digital
flipbooks (Hermawati et al., 2020). Flipbook is a media with an electronic format that
can display interactive simulations by combining animation, text, video, images, audio,
and navigation, making students learn more interactively (Sidiq & Suhendro, 2021).
Flipbook media can accommodate all interactive learning activities, such as listening,
reading, and writing (Fonda & Sumargiyani, 2018). Flipbooks are converted into digital
flipbooks by converting PDF files through a digital flipbook maker (Muafiah, 2019).
Digital flipbooks have a flip effect in the form of opening or flipping sheet by sheet,
such as print modules (Asmi et al., 2018), video performance in one tap (Dianawati &
Suputra, 2022), and can be accessed online and offline (Ameriza & Jalinus, 2021).
Digital flipbooks have benefits for students, including being able to be used for
independent learning (Mardiana & Harti, 2022), being skilled in the use of technology
(Rokhim et al., 2020), and having definite references in understanding the material
(Hamid & Alberida, 2021). Digital flipbooks can make the delivery of learning
materials by teachers easier (Dharmayanti et al., 2021). Digital flipbooks can also
improve students' ability to create and operate learning media (Maynastiti et al., 2020).
Therefore, digital flipbook-based e-modules are suitable for learning media, especially
for visualizing abstract material (Purwanto et al., 2020).

One field of science that has many abstract concepts is chemistry (Gurses et al.,
2015). Chemistry is a complex science field for most students because it has a
distinctive vocabulary, formulas, calculations, and abstract concepts (Cardellini, 2012;
Priliyanti et al., 2021; Sari, 2020; Yosimayasari, 2021). One of the chemical materials that
students consider difficult is chemical bonding material (Hernawati et al., 2016; Taylor
et al.,, 2023). Students need help learning chemical bonds because chemical bond
material is theoretical and requires high reasoning skills to understand it ( Smith &
Nakhleh, 2011). Chemical bonding material is related to atoms in forming bonds, both
with the same atom and with different atoms (Febriani, 2019). Chemical bonding
materials are usually grouped into four sub-themes: ionic bonds, covalent bonds,
metallic bonds, and intermolecular forces (Vrabec & Proksa, 2016). Learning chemical
bond material requires memorizing and understanding concepts (Fauzi et al., 2019).
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Lack of knowledge of concepts impacts low understudy learning results (Zakiyah et
al., 2018). Given the consequences of meetings with science educators in Temanggung,
data was acquired that students had difficulty understanding chemical bonding
material, so many learning outcomes did not reach the Minimum Completeness
Criteria (KKM). According to research by Openhotman et al., (2017), only 49.81% of
students have reached KKM. One of the student's difficulties in understanding
chemical bond material is the lack of explanation about the benefits of chemical bonds
in everyday life (Priliyanti et al., 2021).

Learning chemistry will be more meaningful if the teacher teaching it is related
to real life (Dewi & Rahayu, 2022). Applying chemistry learning in everyday life can be
combined with entrepreneurship in chemistry (Chemo-Entrepreneurship) (Arfin et al.,
2018). Chemo-entrepreneurship (CEP) is an approach to chemistry learning that
produces a product of economic value to foster student motivation for
entrepreneurship (Purnama et al., 2020). Using the CEP approach is expected to
positively impact chemistry learning and allow students to optimize their potential in
producing a product (Rahmawanna et al., 2016). However, using the CEP approach in
school chemistry learning still needs improvement and only applies to certain
materials (Ismulyati & Ikhwani, 2018). The limitation of using the CEP approach only
on certain materials is due to the provision of the Fillons for achieving Basic
Competencies contained in the syllabus, so teachers cannot develop the learning
process to be more exciting and innovative (Safriani, 2021). This causes chemistry
learning to seem monotonous and impacts students' low interest in learning (Afriani et
al.,, 2020). Therefore, research on the development of CEP-loaded e-modules is
important to conduct research because it can attract students' learning interest, create a
more interesting learning experience, motivate students to engage more deeply, and
ultimately improve learning outcomes and student character development.

Learning interest is closely related to the learning outcomes obtained by
students (Huliselan, 2020; Rizki et al., 2024; Buaja et al., 2024). Interest in learning is a
sense of interest that strengthens and encourages students to learn (Pan et al., 2023).
The existence of an interest in learning in students can create a desire to learn without
coercion so that interest in learning arises (Ayuni & Tressyalina, 2020; Ningrum, 2018).
Student interest in learning can be fostered by creating an exciting learning atmosphere
(Rulita et al., 2021; Sari et al., 2018; Sirait, 2016). Therefore, uninteresting learning can
cause students' interest in learning to decrease (Abidin & Ismawati, 2021). The results
of research Marti’'in and Wicaksono (2019) stated several characteristics that cause low
interest in learning, such as being bored with learning 90%, like to sit behind 86%,
playing cellphone 84%, being lazy to study 81%, often permission to go to the toilet
80%, talk to friends 78%, passive in accepting teacher explanations 77 %, not focused on
learning 74%, not doing tasks 70%, and sleepy and sleep 69%. One way to overcome
the low interest in student learning in some aspects is by improving the quality of the
learning process (Trismayanti, 2019). The existence of a learning process that is more
fun, not monotonous, involves students, and is meaningful for students is expected to
foster interest in learning, which can ultimately improve student learning outcomes
(Nuraida, 2016). Even varied learning media can increase students' passion for learning
(Widiasih et al., 2018). Therefore, teachers have a vital role in designing learning so that
the learning process becomes more varied, interactive, and conducive to increasing
student interest in learning (Wibowo, 2016). Basically, the development of flip book-
based e-modules containing CEP aims to increase students' learning interest and ability
in entrepreneurship. Through these learning media, students can create projects or
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works creatively and be directly involved during learning process (Chen et al., 2022;
Hanif et al., 2019; Yamin et al., 2020). Furthermore, the development of flip book-based
e-modules containing CEP also has advantages in accommodating students' learning
interests because during the learning process, students are given freedom to plan,
define and execute projects and develop 21st century skills.

One suitable entrepreneurial project-based subject is chemistry. Entrepreneurial
project experiments involve chemical science to produce real work in the form of
innovative products with economic value (Ead et al., 2023). Creative products resulting
from an entrepreneurial project experiment is expected to equip students to
entrepreneurship. One of the chemical materials that can be applied to entrepreneurial
project experiments is chemical bonds. Chemical bonding materials can be applied in
project experiments because the material is applicable. Examples of entrepreneurial
projects in previous research such as the MEc Bond making project (Arieska &
Kamaludin, 2018). The project's experiments involved only science, aspects of
engineering, and mathematics, but do not involve art and technological aspects.
Though the involvement of aspects of art and technology is important for that students
to develop creativity and adaptability to technological developments. Therefore, in this
study researchers tried to develop an e-module loaded with an entrepreneurial project
of chemical bond material that combines aspects technology, art, science, engineering
and mathematics.

Based on the exposure to these problems, this study intends to foster an e-
module given a computerized flipbook creator loaded with Chemo-Entrepreneurship
(CEP) on chemical bond materials. The advancement of e-modules given automated
flipbook makers containing Chemo-Entrepreneurship (CEP) is expected to make it
more straightforward for students to understand the concept of chemical bonding,
increase student interest in learning, and foster the entrepreneurial spirit in students so
that they can become provisions in the future. In addition, this e-module can make it
easier for teachers to teach the relationship between chemical bond material and
applications in students' real lives so that chemistry learning is more meaningful and
valuable.

METHOD
Type of Research
This type of research is Research and Development (R & D). The research

product is an e-module based on a digital flipbook maker containing Chemo-
Entrepreneurship Chemical Bond material. This study adopted a 4D model of defining,
designing, developing, and disseminating.
Research Procedure
This development research procedure consists of four stages as follows:

1. Define
The characterize stage is helped through necessities and accessibility examinations
(Sumuweng et al., 2022). An accessibility examination was directed through perception
and meetings with secondary school science educators regarding the availability and
usefulness of e-modules. A requirements investigation was led through interviews
with secondary school science instructors.

2. Design
The design phase includes selecting software, collecting reference materials, designing
and making initial product designs, and creating assessment instruments.

3. Develop
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The development stage is carried out to produce a revised product based on expert
input. Experts in this study are one material expert, one media expert, four reviewers
(high school chemistry teachers), and ten class X students as responders to the
developed product.
4. Disseminate

The dissemination stage is a broad field test stage.
Research Subject

The subjects of this study include material experts, media experts, reviewers,
and high school students in grade X.
Data Collection Techniques and Instruments

Information assortment strategies in this review were carried out in several
ways, namely interviews and questionnaire distribution. The instruments utilized in
this study were item quality evaluation sheets and understudy reaction sheets
Data Analysis

Information examination procedures are completed by changing the evaluation
consequences of media experts, material experts, and reviewers in the form of
qualitative data into quantitative data based on a Likert scale with Very Good, Good,
Enough, Less, Very Few answer options, every one of which has a score of 5, 4, 3, 2,
and 1. In addition, the overall assessment aspect of the score that has been obtained
and the average score of each element are calculated. The typical worth can be
determined utilizing recipe (1):

X-=X (1)
n
X = Average score
ZX = Total score of each rater
n = Number of appraisers

The score is then changed into subjective qualities as indicated by the best appraisal
measures, as shown in Table 1.
Table 1. Ideal Assessment Criteria

Score Range Category
Xi+1,80 SBi < X Very Good
Xi+0,60SBi< X<Xi+1,80SBi Good
Xi—0,60 SBi < X <Xi + 0,60 SBi Enough
Xi— 1,80 SBi < X < Xi - 0,60 SBi Less
X < Xi—1,80 Shi Very Less

Using the Guttman scale, student response data are converted into scores, which are
then used to calculate quantitative data, as seen in Table 2.
Table 2. Guttman Scale Scoring Rules

Information Score
Yes 1
No 0

The data converted into a score is then calculated as the percentage of product ideality
of each aspect and the overall aspect. The percentage of ideality (%) is calculated using
the formula:

score reached

Ideal maximum score

Percentage of ideality = ( )x 100%
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RESULT AND DISCUSSION

The media developed in this study is an electronic module based on a digital
flipbook maker loaded with Chemo-Entrepreneurship (CEP) chemical bond material.
Software used to create electronic modules is Word, PosterMyWall, Kvisoft, and
Flipbook Maker. The three applications were picked in light of the fantastic similarity
between applications, complete highlights, and usability by fledglings (Maharcika et
al., 2021). Word application creates attractive designs and can be saved in PDF form.
The PosterMyWall application creates covers and can be held in jpg form. The Kvisoft
Flipbook Maker application is used to edit and convert PDF form files into flip-shaped
electronic modules so that they have a book-like page display (Agustin, 2019).
Highlights given in Kvisoft Flipbook Creator incorporate connections associating
module pages, pictures, recordings, intelligent tests, and varieties in module
configurations to be dispersed (Fitri & Pahlevi, 2020).

The developed electronic modules are integrated with the Chemo-
Entrepreneurship (CEP) approach. CEP is an approach to chemistry learning that
produces a product of economic value to foster student motivation for
entrepreneurship (Mursalin, 2020). The integration of CEP in the modules developed is
outlined in a CEP project. The CEP project contained in this e-module focuses on the
task of making lava lamps and aromatherapy candles.

This research adopts the 4-D model proposed by Thiagarajan (1974), which
consists of definition, design, development, and dissemination stages.

1) Define

The defined stage includes availability and needs analysis. The analysis was
conducted by interviewing SMA Negeri 3 Temanggung chemistry teachers, SMA
Negeri 1 Sewon, and SMA Negeri 2 Banguntapan. Interviews were directed to track
down the appearance of materials and learning media used by educators in the
educational experience. Given the meeting results, data was obtained that the materials
involved by educators in the educational experience were bundle books and modules
containing materials and questions. The accessible books and modules should be
incorporated with the Chemo-Business venture (CEP) to move toward the
understudies' dire need.

In the interim, in light of the results of the necessities examination, it was found
that the ongoing educational program requires educators to be more creative when
carrying out the teaching and learning process. However, creative learning media can
only be applied in the learning process if there are teaching materials designed. The
chemistry teacher at SMA Negeri 3 Temanggung explained that students' interest in
learning about chemical bond material is still relatively low due to the absence of
teaching materials that integrate chemical bond material with its usefulness in
everyday life so that the availability of electronic modules loaded with CEP is needed.
Therefore, electronic modules are beneficial for learning.

2) Design

At the plan stage, the product utilized in making electronic modules given
computerized flipbook creators contains Chemo-Entrepreneurship (CEP) synthetic
holding materials in words, PosterMyWall, and Kvisoft Flipbook Producer. Moreover,
the choice of arrangements is acclimated to convenience, in particular HTML design,
where with this configuration, modules can be gotten to utilizing cell phones or PCs
without introducing them. The reference or material used in research is a substance
bond material comprising ionic, metal, and covalent bonds. Material and CEP projects
equipped with instructional videos are included in the developed modules. The most
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common way of making this electronic module starts with making a cover
configuration utilizing the PosterMyWall application. Coming up next is making
electronic modules in light of computerized flipbook producers stacked with Chemo-
Entrepreneurship (CEP).

The first stage is preparing chemical bonding material and other components
needed to compile the module. The second stage is the cover design process using the
PosterMyWall application. This stage is done by designing the cover and selecting
colors, images, and fonts. After the cover design is complete, the result is saved in JPG
format. The third stage is the process of creating modules in Word applications.

The introduction, content, and conclusion are the components of the developed
product. The initial segment contains a chapter-by-chapter guide, directions for use,
fundamental skills, learning targets, and idea maps. The list of chapters is introduced
as a succession of vital pieces of the module, for example, directions for use, idea maps,
sub-materials, assessment questions, and a catalog. A number that expresses the
request for the chapter-by-chapter guide of the module connected to the connection to
the objective page. In the meantime, the purpose of the instructions is to make it more
straightforward for perusers to utilize the electronic module and comprehend the
details of each button.

In the content section of the flipbook e-module, the chemical bonding material
integrates with the CEP approach, which consists of fundamental questions, project
planning design, result analysis, and project evaluation. This integration is expected to
increase or bring out the entrepreneurial spirit in students.

The principal question contains inquiries regarding the elements that cause oil
and water not to meet up and the primary elements for making candles. The
autonomous educational plan's fundamental capabilities in substance-holding
materials change the genuine inquiries. Basic inquiries like inventiveness, familiarity,
and adaptability can work on understudies' capacities. Enhancing one's ability to come
up with original, one-of-a-kind solutions to problems, fluency in offering various
options, and adaptability in coming up with ideas from multiple perspectives to
produce oil-and-water products. Here's what the fundamental questions look like,
which can be seen in Figure 1.

et 2 L2

i i
HNouQ HoWQ
Q BerekspLORRS Q B€rekspLORRS

Pernahkah kalian menemukan Ketika terjadi pemadaman
sisa minyak di piring dan listrik, pernahkah kalian
minyak tersebut tidak dapat menyalakan lilin dan lilin
hilang secara langsung ketika tersebut lama kelamaan
disiram dengan air? Kira-kira meleleh? Kira-kira bahan yang
faktor penyebab minyak tidak digunakan untuk membuat lilin
dapat bersatu dengan air itu apa itu apa saja ya?
saja ya?

\. / \u /

Figure 1. Fundamental Questions

The project planning design contains entrepreneurial project information that
students will practice. The project planning design aims to answer fundamental
questions and arouse students' curiosity to increase their interest in learning chemical
bond material. The projects that students will create are lava lamps and aromatherapy
candles.

The execution of venture exercises was done for two days, which started with a
conversation among educators and understudies on the planning of undertaking plans.
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Hence, the execution of the task runs in an organized way. Project exercises were
completed by making lava lamps and aromatherapy candles.

At the project design stage, students' abilities are developed in fluency,
originality, and flexibility in determining various ideas based on several sources to
create creative projects, such as making lava lamps and aromatherapy candles. The
project design contains the tools and materials to manufacture lava lamps and
aromatherapy candle projects. The project design display can be seen in Figure 2.

Pembuatan Lampu Lava Pembuatan Lampu Lava
ALAT
ALAT

-—
ﬂ- 1) Botol/Toples
\2) Corong

1) Gelas beker 1 liter
2) Gelas beker 100 ml

3) Termometer
4) Pengaduk
5) Botol Akuades

L

Parafin 25 gr

2) Asam stearat25gr
Pewarna lilin 0,15 gr
Minyak nilam 2 m}

1) Minyak sayur atau baby oil
2) Air

Benang lilin
Minyak essensial 2 ml
Gelas/sloki

Pita hias

Plastik hias

3) Pewarna Makanan
4)Pernak Pernik
5) Tablet Alka-seltzer

Figure 2. Project Design
The working steps of making lava lamps consist of four parts, namely washing
bottles/jars, adding water and oil, adding alka-seltzer tablets, and decorating with
trinkets. The lava lamp project is concerned with polarizing materials. The working
steps of making lava lamps can be seen in Figure 3.

Cara Pembuatan Lampu Lava

ENE

Isi botol Tambahkan Masukkan 1 Tumbahkan
bersih dengan minyak tablet allia: pernak-
air sayur seltzer
secukupnya secukupnya

\=/

Figure 3. Lava Lamp Making
The working steps of making aromatherapy candles consist of four parts: making
the first, making the second, adding essential and patchouli oils, and stirring the first
and second mixtures. The aromatherapy candle project is concerned with
intermolecular force materials. The working steps of making aromatherapy candles can

be seen in Figure 4.
Cara Pembuatan Lilin Aromaterapi

- ™ ) d ™~ A N

/ \ / \

& u (8 "’@‘\"‘f;

Panaskan \Tambnhlmx\ Muk.ﬂh Panaskan :Adnkmamndl . yTambahkan - Masulkan

asam stearat ( “pewarna lilin | bingga ul | parafinsampai(  satuantara minyak ‘ | campuran ke

i I kan | \ P | suhusc | | compurant | ‘. essensialdan | | dalamgelas |
o oss¢ /Y sampaisubu / Campuran 1 Campuranz, danz \ptlam Gisubu/ \serta dladule/
N S \ﬁS'mTC)/ (\_ P ” ( o *L \\ / 40T A o

Flgure 4. Aromatherapy Candle Making
The task of the entrepreneurship project is also accompanied by making a fund
budget using the concept of selling 1000 pieces of lava lamps and aromatherapy
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candles to find out the details of the costs used and the profits. A detailed view of the
cost of an entrepreneurial project can be seen in Figure 5.

No Nama Bahan Harga

1.  Minyak sayur atau baby oil Rp5.000,00
2. | Air

3.  Pewarna Makanan Rp5.000,00
4. | Pernak pernik Rp2.000,00
5.  Tablet Alka-seltzer Rp8.000,00
Total Rp20.000,00

Harga Jual Untung
@Rp20.000,00  @Rp25.000,00 | Untung = Rp25.000,00- Rp20.000,00 = Rp5.000,00
1000 buah Untung = Rp5.000,00 x 1000 = Rp5.000.000,00
No Nama Bahan Harga
1. | Parafin 25gr Rp5.000,00
2. | Asamstearat 2,5 gr Rp500,00
3. | Pewarnalilin 0,15 gr Rp1.500,00
4. | Minyak nilan 2 ml Rp2.000,00
5. | Benanglilin Rp1.500,00
6. | Minyak essensial 2 ml Rp2.000,00
7. | Gelas/sloki Rp3.000,00
8. | Pita hias Rp500,00
9. | Plastik hias Rp500,00
Total Rp16.500,00
Harga Jual
@Rp16.500,00 @Rp25.000,00 Untung = Rp25.000,00- Rp16.500,00 = Rp8.500,00
1000 buah Untung = Rp8.500,00 x 1000 = Rp8.500.000,00

Figure 5. Cost breakdown table
The outcomes investigation and conversation sheet contain inquiries regarding
the lava lamp and aromatherapy candle project results. The outcome analysis question
involves a Chemo-Entrepreneurship (CEP) approach. The display of the results
analysis sheet and discussion can be seen in Figure 6.

) 0
7 ‘P“ l’“"“l’ it o o e Lo (=7 . Apafungsi penambahan asam stearat dan parafia?

Jelaskan!

Myatakan benar atau salah!
' §  massajents minyak lebih tinggd daripada massa A Mengapa dalam melelehkan parafin harus
Jenie air. menggunakan penangas ate?

@ . Apokehminyak dapat bercampur dengan air? 1#) « Mennopaewgrma) pou (dioupakan) gdulah)
il Jelaskan! pewarna minyak/lilin? Bisakah mengguaakan

pewarna yang larut dalam ait? Jelashan!

Figure 6. Analysis of Results
Project assessment is arranged in light of the undertaking execution process.
Understudies are approached to assess the impediments experienced during the task
interaction. This assessment should involve thought and improvement for
understudies and educators. The venture assessment sheet resembles this, as seen in
Figure 7.
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Evaluasi Proyek

Apa saja kesulitan atau kendala

- x yang kalian temukan selama
pelaksanaan proyek?

Guru

& .g@
,\/L’ 23

Peserta Didik

Figure 7. Project Evaluation Sheet
In addition to entrepreneurial projects, the contents section also contains
chemists' columns. The chemist's column section includes the knowledge of chemical
scientists. This chemist column is expected to motivate students to learn and be
interested in experiments that previous chemists have yet to study. The view of the

chemist's column can be seen in Figure 8.
v

1a uJ"-d
.

Gilbert Newton Lewis adalah ilmuwan
kimia dari Amerika Serikat yang dikenal
akan penemuan ikatan  kovalen,
pemurnian air berat, perumusan ulang
termodinamikia kimia, teori asam dan
basa Lewis, dan eksperimen-eksperimen
fotokimianya.

Figure 8. Chemist's Column
The closing part of the e-module contains evaluation questions. The evaluation
questions presented are related to the subject matter that has been investigated, which
aims to improve the ability to understand chemical bond materials.
The fourth stage is to upload the PDF format module and insert the learning
video into the module utilizing one of the menus accessible in the Kvisoft flipbook
maker. The process of inserting the video can be seen in Figure 9.

o

- P P

HQLEOM=ZCICECIOCREMNSEAN ~ovon I
Figure 9. Video Insertion Process
The completed e-module developed with Kvisoft flipbook maker software is then
saved, and the final product is an electronic module with bit.ly format. The final result
of the e-module can be seen in Figure 10.
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Figure 10. Final Result E-module

Furthermore, the assembling of item quality evaluation instruments and
understudy reactions. Material specialists, media specialists, and reviewers will
evaluate several aspects of the product quality assessment instrument. Simultaneously,
the understudy's response is a proclamation that the understudy will reply with a yes
Or no response.

3) Develop

The completed item is then approved and surveyed for quality at the
advancement stage. Item quality evaluation instruments and understudy reactions are
utilized for appraisal. Perspectives used in item quality appraisal incorporate
substance, language, show, illustrations, module attributes, CEP approach,
Computerized Flipbook, and interest in learning. In addition, the material, language,
presentation, user-friendliness, CEP approach, and interest in learning comprise the
assessment aspect of student response. The evaluation was completed by one media
master, one material master, four commentators (secondary school science educators),
and ten secondary school understudies in grade X. The consequences of the item
quality appraisal and understudy reaction are visible in Table 3.

ames s mT

Table 3. Product Quality Assessment Results and Student Responses

Product 5
Quality Assessment Maximum
Assessment/ Aspect > Score Ideal % ldeality Category
Student Spec
Score
Response
Material Fill 19 20 95% Very Good
Expert
Language 18 20 90% Very Good
Module 23 25 92% Very Good
Characteristics
CEP Approach 9 10 90% Very Good
Learning 18 20 90% Very Good
Interest
Media Expert  Serving 14 15 93% Very Good
Graphics 14 15 93% Very Good
Digital Flipbook 9 10 90% Very Good
Reviewer Fill 19 20 95% Very Good
Language 19 20 95% Very Good
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Serving 19 20 95% Very Good
Graphics 14 15 93% Very Good
Module 23 25 92% Very Good
Characteristics
CEP Approach 4 5 80% Good
Digital Flipbook 9 10 90% Very Good
Learning 18 20 90% Very Good
Interest

Student Material 18 20 90% Very Good
Language 19 20 95% Very Good
Serving 18 20 90% Very Good
User friendly 20 20 100% Very Good
CEP Approach 18 20 90% Very Good
Learning 19 20 95% Very Good
Interest

Based on Table 3. The quality of e-modules based on digital flipbook makers
loaded with chemo-entrepreneurship (CEP) chemical bond material received a very
good category with a percentage of ideality by material experts of 91.4%, media experts
of 92%, and reviewers of 91.3%. The quality appraisal results show that the e-modules
created have material substance that can build understudies' information, the language
is straightforward and open, and the introduction of CEP project tasks is fun, so
understudies feel keen on learning compound bond material. This interest in e-
modules fosters in students an interest in learning. This is reinforced by research
conducted by Arieska & Kamaludin (2018), which states that student books can be
used as alternative media in education because they can increase student interest in
learning.

In the following stage, the e-module created was answered by grade X secondary
school understudies from parts of the material, language, show, ease of use, CEP
approach, and interest in learning. Given understudy reactions, the nature of the e-
modules created got an ideation level of 93.3% with a remarkable class. Furthermore,
the part of revenue in learning reached a level of 95%. The findings demonstrate that
these learning tools can pique students' interest in chemical bond materials. The
developed media can be used as an alternative learning medium in the classroom and
can increase students' interest in learning. The consequences of this study depend on
research led by Pratiwi, et.al (2020), which expresses that flipbook-based e-modules
can build understudies' advantage in learning

DISCUSSION

This research aims to develop teaching materials in the form of e-modules
containing Chemo-Entrepreneurship (CEP) based on digital flipbooks on high school
class X chemical bonding materials. At the define stage, it is known that schools still
use printed modules for learning and there is no class X chemistry subject module that
uses an entrepreneurial approach. One of the chemical materials in class X that is
difficult is chemical bonding because the material is abstract so it takes logic and high
reasoning power to understand. Therefore, the teaching materials developed are
equipped with entrepreneurial projects that can make chemical bonding materials
more concrete and can improve students' entrepreneurial spirit.
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The research results showed that the flipbook-based e-module media
containing CEP that was developed was able to increase students' interest in learning.
The results of this research received a positive response from students, namely that
students felt happy learning chemistry using developing e-module media. Because the
material presented is coherent, easy to understand, and has various illustrations,
pictures and videos that can attract students' interest in learning. E-modules presented
in flipbook form are considered appropriate to current developments where students
can learn to use them cell phones anywhere and anytime, so students don't need to
bother carrying books to understand the material. The results of this research also
received positive responses from teachers that teachers were interested in
implementing the CEP project as a learning model in the classroom. This is because the
CEP project reacts to assessing material that is deemed relevant to the curriculum.

The results of this research are in line with research by Arieska & Kamaludin
(2018), Jamilah (2018), and Kusuma (2011) that the CEP-oriented textbook developed
was declared suitable for use in the learning process. The application of the CEP
learning approach is in accordance with the results of Paristiowati et al. (2015) research
that the chemo-entrepreneurship (CEP) learning approach can be applied in
developing students' cooperation and communication skills. Because, learning like this
also requires students to continue working together to achieve learning completion
and good communication. Research by Rahmawanna et al. (2016) and Saptorini (2016)
also revealed that implementing the CEP approach in chemistry learning can increase
students' positive attitudes towards chemistry lessons and students' entrepreneurial
interest. The development of teaching materials in the form of electronic modules is
very suitable for conducting research because it can foster students' interest in learning,
such as research conducted by Elmunsyah et al. (2023). Apart from that, the results of
this research are also in accordance with research by Beneroso & Robinson, (2022) that
project learning packaged in online media is considered more effective in developing
skills. The aromatherapy candle project implemented is in accordance with Indah et al.,
(2023) research, namely in making candles Aromatherapy also has economic value and
has the potential to be developed as an alternative additional income. In addition,
entrepreneurial projects can improve the vocational skills of making aromatherapy
candles for children with mild intellectual disabilities in accordance with research by
Annisa et al., (2023). The CEP project was implemented in accordance with research by
Saroinsong, (2018) and Ramadayanti et al., (2017), namely that the implementation of
the CEP project can develop students' creative and critical thinking. In other research
by Albar & Southcott, (2021) that investigative activities in learning that include
projects can significantly improve students' creative thinking skills, this is in
accordance with the results of this research on basic questions and results analysis
sheet. The learning model project packaged in electronic modules is in accordance with
research Zen et al., (2022) and Rohayati et al., (2016) state that project learning through
online media can improve students' entrepreneurial abilities through the experience
gained during project learning. Apart from that, the results of this research are also in
accordance with Asni et al., (2018) research, that students' creativity in designing
products is honed through CEP project activities. The results of Nurfadilah, (2022)
research also stated that students' creativity levels increased with learning that
implemented projects. The results of this research are also in accordance with research
by Prayitno et al., (2016) and Afwa et al., (2020) that students' interest in learning
increases after using CEP-oriented modules. Apart from that, based on research by
Rezeki (2023) e-modules containing CEP can improve learning outcomes and
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entrepreneurial interest in students. Lastly, the CEP project activities are in accordance
with Farkhati & Sumarti, (2019) research that the implementation of the CEP project
implements several activities such as asking questions, organizing activities/ projects,
assessing process, and product evaluation.

The e-module developed can be an alternative learning media for students and
the chemical bonding material presented in flipbook form can make it easier for
students to understand chemical material. Apart from that, the entrepreneurship
project also contained in this e-module can be a reference for chemistry teachers to
carry out a chemistry learning process based on a chemo-entrepreneurship project
(CEP) on chemical bonding material. The existence of the CEP project in the e-module
is expected to increase students' entrepreneurial spirit.

This research is limited to chemical bonding material. There are only 2
entrepreneurial projects contained in the module, namely making aromatherapy
candles which is related to the sub-material of intermolecular forces and making lava
lamps which is related to the sub-material of polarity. For further research, it is
recommended to test the effectiveness of the E-module developed on student learning
outcomes. In addition, it is hoped that research on entrepreneurial projects will be
expanded to other chemical projects.

CONCLUSION

The research conducted resulted in a product in the form of an e-module based
on a digital flipbook maker loaded with chemo-entrepreneurship (CEP) chemical bond
material. The results of the assessment by material experts amounted to 91.4% in the
very good category, media experts by 92% in the very good category, and reviewers by
91.3% in the very good category. The response of high school students obtained an
ideal percentage of 93.3% and was categorized as very good. An e-module based on a
digital flipbook maker loaded with chemo-entrepreneurship (CEP) chemical bond
material can be an alternative learning medium to increase student learning interest.
The suggestion for further research, it can be carried out to determine the effectiveness
of developed e-module on learning outcome in the classroom. Another that the
research on Chemo-Entrepreneurship (CEP) be extended to other chemical projects.
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