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Abstract: Development of an E-Module Based on Integrated Scientific Literacy with Islamic
Values in Chemical Equilibrium Material for SMA/MA. The development of an e-module
based on scientific literacy integrated with Islamic values in chemical equilibrium material is an
important effort made to improve students' scientific literacy skills and increase students'
awareness of spiritual aspects. This research aims to develop an e-module based on scientific
literacy integrated with Islamic values in chemical equilibrium material, as well as analyzing the
quality and responses of students to the e-module developed. This research is development
research using the ADDIE development model, consisting of 5 stages; Analyze, Design,
Development, Implementation, and Evaluation which are limited to the development stage. The
instruments used in this research were media expert validation sheets, material expert validation
sheets, chemistry teacher assessment sheets and student responses to the e-module being
developed. Validation was carried out by two expert lecturers, material experts and media experts.
The result of quality of e-module by three chemistry teachers show the percentage 93.3% with
very good category. The results of student response teset show percentage 96% with very positive
category. Based on these findings, it can be conclude that e-module based on scientific literacy
integrated with Islamic values in chemical equilibrium material is very suitable for use in the
learning process.

Keywords: E-Module, Chemical equilibrium, Scientific literacy, Integration of Islamic Values.

Abstrak: Pengembangan E-Modul Berbasis Literasi Keilmuan Terpadu dengan Nilai-Nilai
Keislaman pada Materi Kesetimbangan Kimia untuk SMA/MA. Pengembangan e-modul
berbasis literasi keilmuan yang terintegrasi dengan nilai-nilai keislaman dalam materi
kesetimbangan kimia merupakan upaya penting untuk meningkatkan kemampuan literasi
keilmuan dan kesadaran peserta didik terhadap aspek spiritual. Penelitian ini bertujuan untuk
mengembangkan e-modul berbasis literasi keilmuan yang terintegrasi dengan nilai-nilai
keislaman dalam materi kesetimbangan kimia, serta menganalisis kualitas dan respon peserta
didik terhadap e-modul yang dikembangkan. Penelitian ini merupakan penelitian pengembangan
yang menggunakan model pengembangan ADDIE, terdiri dari 5 tahapan yaitu; Analyze, Design,
Development, Implementation, dan Evaluation yang dibatasi sampai tahap development.
Instrumen yang digunakan dalam penelitian ini berupa lembar validasi ahli media, lembar
validasi ahli materi, lembar penilaian guru kimia dan respon peserta didik. Validasi dilakukan
oleh dua dosen ahli yaitu ahli materi dan ahli media. Hasil penilaian kualitas yang dilakukan
oleh 3 guru kimia diperoleh persentase sebesar 93,3% dengan kategori sangat baik. Kemudian
hasil uji respon peserta didik terhadap e-modul yang dikembangkan diperoleh persentase 96%
dengan kategori sangat positif. Hasil ini menunjukkan bahwa e-modul berbasis literasi sains
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terintegrasi nilai-nilai keislaman pada materi kesetimbangan kimia sangat layak digunakan
dalam proses pembelajaran.

Kata kunci: E-Modul, Kesetimbangan kimia, Literasi Keilmuan, Integrasi Nilai-Nilai Keislaman.

= INTRODUCTION

Technological advances in the 21st Century are increasing. This is characterized by
the many innovations that emerge from the simplest to the most complex (Nurjannati et
al., 2017). The rapid development of science and technology affects almost all aspects of
life, including education (Hidayati et al., 2018). This Century's learning relies on
knowledge and emphasizes students' skills (Mardhiyah et al., 2021).

Education must emphasize students' mastery of life skills to be more responsive to
changes and developments over time (Pratiwi et al., 2019). Students must be critical in
connecting all knowledge with real life, mastering technology and information, and
communicating and working with others (Hasibuan & Prastowo, 2019). One aspect of life
skills intensively developed in the 21st Century is scientific literacy skills (Situmorang,
2016).

Scientific literacy is the ability to understand science (spoken and written) and apply
scientific knowledge to solve problems to have a high attitude and sensitivity toward
oneself and one's environment in making decisions based on scientific considerations
(Toharudin et al., 2011). It is essential to develop scientific literacy skills so that students
are ready to face problems in everyday life, master information technology, and improve
the quality of education in Indonesia (Silaban et al., 2022).

In Indonesia, the level of students' scientific literacy, as measured by PISA, is
relatively low and is decreasing every year. Nearly 20 years after PISA was released,
there has been no significant increase in scientific literacy among Indonesian students,
and based on the results of a survey conducted by the Program for International Student
Assessment (PISA), the scientific literacy of Indonesian students in 2018 obtained an
average score of 396 from the overall average score of participating countries, namely
489 (OECD, 2018). Then, the results of the latest survey, namely in 2022, show that the
scientific literacy scores of Indonesian students have decreased by 13 points compared to
the previous year. Indonesia only received an average score of 383 out of the country's
overall average of 477 (OECD, 2022). These results show that Indonesian students'
current scientific literacy level is still below the overall country average.

Scientific literacy must be connected to science learning. One of the subjects in
school that can improve students' scientific literacy skills is chemistry. Chemistry is a part
of science that studies matter's properties, structure, composition, changes, and energy
(Komisia et al., 2020). Chemistry learning focuses on understanding concepts, and
students must apply scientific concepts to solve science-related problems in everyday life.
A deep understanding of chemical concepts and their application in everyday life is
possible if students have skills covering scientific literacy (Dewi & Rahayu, 2022).

The results of observations at one high school in Yogyakarta showed that most
students needed help to relate the chemical material studied to problems in everyday life.
This can be seen when students feel confused when faced with descriptions of questions
related to phenomena in the surrounding environment. The teacher said that the cause of
students' lack of understanding of the material being studied was that students needed
more focus in learning. Some students need more motivation to follow the lesson and are
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busy with their activities when learning takes place. Most students admitted that they
were not interested in chemistry lessons. They consider chemistry lessons difficult, so
they are reluctant to study them in depth. The methods used by teachers are discussions,
lectures, and practicums. Teachers have also started linking learning with daily life and
religious values. However, the learning resources used in the chemistry learning process
in class are less varied. The media used in learning are still in the form of ordinary PPTs,
worksheets, and textbooks, which still need to be integrated with Islamic values and
utilize technology, so sometimes it makes students feel bored. Therefore, engaging
interactive learning media is needed to increase students' enthusiasm for learning.

The ability to apply chemical materials in the living environment should be
balanced with students’ spiritual attitudes (Qurniati, 2021). This is to the core competency
aspects of the 2013 curriculum, which are used as learning alternatives by the Indonesian
government to achieve national goals. The four core competencies are spiritual attitudes,
social attitudes, knowledge, and skills. These four must be implemented in every lesson,
including science learning (Susilowati, 2017). Even if you understand it more deeply, the
2013 curriculum prioritizes spiritual attitudes. It is proven that in the 2013 curriculum,
spiritual attitudes are ranked first in core competencies, followed by social attitudes in
second place (Okmarisa & Darmana, 2016). Therefore, chemistry learning should not
only emphasize developing knowledge and life skills but should also emphasize
developing students' attitudes.

As time goes by, technological developments have influenced the types of learning
media developed (Sugihartini & Yudiana, 2018). Technological advances have converted
many print learning media to digital learning media (Ricu et al., 2020). One example is
learning media in e-modules (electronic modules). E-module that will be developed needs
to contain aspects of scientific literacy and also be integrated with Islamic values. There
are not many studies that have developed e-modules based on literacy and integrated with
Islamic values.

Electronic modules (e-modules) are digital modules developed from printed
modules (Sugihartini & Jayanta, 2017). E-modules are equipped with images, animation,
audio, and video, so they seem interesting (Herawati & Muhtadi, 2020). E-modules are
considered more practical and efficient and can support all media components needed for
learning (Agusti et al., 2021). E-modules can visualize a phenomenon that supports
students in exploring and growing skills in problem-solving (Silaban et al., 2022). Thus,
e-modules are suitable for increasing students' scientific literacy.

Based on research conducted by Silaban et al. (2022), a scientific literacy-oriented
chemistry e-module on chemical equilibrium material is very suitable as additional
teaching material for students. This is known from student responses, which show
positive results where students feel interested in the e-module. Apart from that, Ronawati
Silaban et al. (2022) have also proven that the e-module created makes it easier for
students to understand the material because the lesson material is closer to everyday life
so that students can apply the knowledge they have. It is easy to use the e-module because
it can be accessed anywhere and anytime. Sarni Warningsih et al. (2019) through their
research stated that e-modules that are integrated with Islamic values can increase
students' faith and piety as well as gratitude towards Allah SWT.

= METHOD
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This study is a type of research development. The development model used is the
ADDIE model. The ADDIE development model is a model that can be used to develop
media, teaching materials, learning models, and learning strategies (Nurmalasari et al.,
2022). The ADDIE model is considered adequate for developing e-modules. The stages
are systematic so that the product produced will be a valid product and ready to be used
(Sugihartini & Yudiana, 2018). The ADDIE development model consists of 5 stages:
analysis, design, development, implementation, and evaluation.

The subjects of this research consisted of material expert lecturers, media expert
lecturers, three chemistry teachers, and 30 class XI SMA/MA students. The data analysis
techniques used are qualitative descriptive analysis techniques and quantitative
descriptive analysis techniques. Qualitative descriptive analysis techniques are used to
analyze data in the form of notes, suggestions, and input in the product validation sheet.
Quantitative descriptive analysis is carried out by analyzing quantitative data in numbers.
Quantitative data was obtained from distributing product assessment sheets using a Likert
scale and student response sheets using the Guttman scale, as in Table 1 and Table 2.

Table 1. Likert Scale

Category Score
Very Good (SB) 4
Good (B) 3
Less (K) 2
Very Poor (SK) 1

Table 2. Guttman Scale

Category Score
Yes 1
No 0

The score is then analyzed using the following calculation formula:

total score obtained

00 =

x 100%

maximum score

Next, the calculation results are interpreted according to Table 3 and Table 4.

Table 3. E-Module Assessment Criteria

% Criteria

x> 81% Very good
61%=<x <80% Good
41% <x<60% Enough

21% <x<40% Not good

0% <x<20% Not good

Table 4 . Student Response Criteria

% Criteria
x> 81% Very Positive
61%=<x <80% Positive
41% <x<60% Enough
21% <x<40% Less Positive
0% <x<20% Negative

= RESULT AND DISCUSSION
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This research produces a product in the form of an e-module based on scientific
literacy integrated with Islamic values in chemical equilibrium material. The e-module
was developed using the ADDIE development model. The ADDIE development model
has five stages: Analysis, Design, Development, Implementation, and Evaluation.
However, this research only reached the development stage due to time constraints.

The analysis stage was carried out to determine the importance of developing an
e-module based on scientific literacy integrated with Islamic values in this equilibrium
material. The analysis carried out is needs analysis and curriculum analysis. The analysis
stage was done by observing and interviewing chemistry teachers at SMA
Muhammadiyah 3 Yogyakarta. Observations and interviews were conducted to determine
the continuity of learning activities in the classroom, the condition of the teaching
materials, and the curriculum used. Based on the results of observations at SMA
Muhammadiyah 3 Yogyakarta, it was concluded that the majority of students were not
able to relate the chemical material studied to problems in everyday life. This can be seen
when students feel confused when faced with descriptions of questions related to
phenomena in the surrounding environment. The teacher said that the cause of students'
lack of understanding of the material being studied was because students lacked focus in
learning. When learning takes place, some students do not have the motivation to follow
the lesson and are busy with their own activities. Most students admitted that they were
not interested in chemistry lessons. They consider chemistry lessons difficult so they are
reluctant to study them in more depth. The methods used by teachers are discussions,
lectures and practicums. Teachers have also started to link learning with daily life and
also religious values. However, the learning resources used in the chemistry learning
process in class appear less varied. The media used in learning are still in the form of
PPTSs, worksheets and ordinary textbooks so that sometimes it makes students feel bored.
Teachers have not developed and used e-modules in chemistry learning. There have not
been any textbooks or integrated modules with Islamic values that utilize technology.
Teachers have not developed and used e-modules in chemistry learning. Therefore, it is
necessary to develop interactive learning media that is not only based on scientific literacy
and integrated Islamic values but is also interesting so that it can increase students'
enthusiasm for learning, namely in the form of e-modules.

The second stage of this research is design. This stage focuses on finding solutions
to learning problems identified at the analysis stage (Saputri & Syuhada, 2022). At this
stage, researchers carry out three activities: selecting media that suits the objectives,
determining the systematics of product preparation, and creating data collection
instruments. The development of teaching materials must be based on an analysis of
student needs (Widodo & Jasmadi, 2008). The product developed in this research is an e-
modul. E-modul disigned using the canva. To make it more interesting, e-modul that has
been developed is converted into a flipbook via heyzine. Alperi (2019), in his research,
stated that the use of electronic modules could show a positive response to interest in
learning and play a role in increasing students' learning independence. Wardiana (2004)
stated that interest in the teaching and learning process is one factor that significantly
influences learning achievement. Students with a high interest in learning will be more
active and enthusiastic than less motivated students. The next step is creating the e-
module framework. In creating the e-module framework, the researchers developed the
concept of chemical equilibrium material using the core competencies and essential
competencies of the 2013 curriculum. In this stage, the researcher also made the activity
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sheets adapted to aspects of scientific literacy, created task lists, compiled practical sheets,
and determined exciting and relevant images and videos. as support for learning.
According to the Ministry of National Education (2008), the teaching materials developed
must be by the applicable curriculum. Therefore, the material prepared is adapted to the
core competencies and essential competencies of the 2013 curriculum. The material
sources used in developing e-modules are from reliable sources, such as chemistry
textbooks, journals, and articles. At this stage, the researcher also prepared validation
instruments for material and media experts, assessment instruments for chemistry
teachers, and student response questionnaires. The instruments used were material expert
validation sheets, media expert validation sheets, chemistry teacher assessment sheets,
and student response sheets.

The third stage is the development stage. At this stage, the first thing the
researcher did was validate the instrument with expert lecturers. The results of instrument
validation show that this instrument is declared valid with revision (VDR). Input from the
instrument validator can be seen in Table 5.

Table 5. Input Instrument Validator

No Input Information
1  SKwas changed to KI Has been revised
2  The depth of the material and the completeness of Has been revised

the material are just combined

3 The accuracy of the assessment item material is Has been revised
summarized
4 The feasibility of presenting supporting parts does Has been revised

not need to be assessed in too much detail

5 Media experts do not include the aspect of Has been revised
usefulness
6  The statement items may be grouped (related to Has been revised

the content of the module, scientific literacy, and
the appearance of the module)
Positive and negative statements may be grouped

Not revised
as well.

Based on Table 1, 6 points have been revised, and one still needs to be revised. In
point 7, suggestions and input still need to be revised because the author's aim in
randomizing positive and negative statements is so that students really pay attention to
the statements presented and do not just answer randomly. In point 3, the deleted parts
were the accuracy of pictures, diagrams, and illustrations and the accuracy of terms
because they were listed in other assessment points. Then, in point 6, the author groups
the points of the statement into four aspects: attractiveness, content appropriateness,
linguistics, and usage.

After revising the instrument, the researcher compiled the e-module, which had
been previously designed at the design stage. This e-module is arranged in flipbook form.
The e-module cover consists of the title, author's name, target user, agency name,
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curriculum used, and illustrations that describe the contents of the e-module. The design
of an e-module cover is not just protective or decorative but contains elements of
interpretation and expression of the module's contents (Wantoro et al., 2013). The images
or illustrations used must be appropriate to make things easier or even attract students'
interest in the material presented (Suprayekti et al., 2017).

Writing an e-module consists of three parts, namely the opening part, the central
part, and the closing part. The opening section contains a foreword, a table of contents,
instructions for using the e-module, essential competencies and learning indicators, and
a concept map. The core section consists of sub-chapter titles, essential competencies,
indicators, and the material content to be studied. The subchapters in the e-module consist
of three subchapters: dynamic equilibrium, equilibrium constants, and shifts in the
direction of equilibrium and the factors that influence them. The sub-chapter titles and
learning objectives are stated in each sub-chapter cover.

The presentation of the material is based on the scientific literacy aspect, which
consists of four aspects, namely science as the body of knowledge contained in "Let's
Learn,” science as a way to investigate stated in "Let's Try," science as a way to think
contained in "Let's Reason." The interaction of science, technology, and society is
contained in "Science in Life." In the aspect of science as a body of knowledge, e-modules
are designed to display concepts, facts, and principles that require students to learn and
remember the material. The concepts in the e-module are intended to support students'
cognitive strengthening. Mastery of concepts indicates success in learning (Suranti et al.,
2017).

Furthermore, regarding science as a way to investigate, the e-module is designed
by presenting the experimental design that students will carry out. In this activity, students
will learn to conduct experiments adapted to the studied material. Through practicum,
students can practice skills and provide opportunities for students to apply and integrate
the knowledge and skills they have in practice (Nisa, 2017). The third aspect of scientific
literacy is science as a way of thinking. In this aspect, the e-module is designed to display
questions on competency tests using materials, graphs, or tables that are appropriate to
aspects of students' knowledge. Wati and Fatisa (2018) suggested that questions that
require students to seek answers by analyzing evidence and evaluating and processing
data can encourage students to develop intellectual discipline and critical thinking skills.

Furthermore, the last aspect of scientific literacy is the interaction aspect of
science, technology, and society. In this aspect, the e-module is designed to present facts
related to material related to daily life. According to Kosasih (2020), one of the criteria
for a sound module is using material related to life facts and the surrounding environment.
Presenting phenomena or facts that occur in everyday life will help students improve their
critical thinking skills, have broad knowledge, and be able to take action on problems that
occur in society (Warningsih et al., 2019). When students interact with the environment
through the problems or phenomena presented, they are indirectly involved in developing
their thinking skills and scientific literacy (Ardianto & Rubini, 2016).

The science in life section also presents the integration of Islamic values. The
integration of Islamic values in the module contains universal moral values, meaning they
apply to people of other religions. The e-module presented includes verses from the Koran
relevant to the material discussed. The Islamic values instilled in the e-module include
recommendations for a healthy lifestyle by the QS. 'Abasa verse 24 and QS. Al-A'raaf
verse 31, the command to avoid things that can endanger the life of the QS. Al-Bagarah
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verse 195 advises adopting a healthy lifestyle by the hadith of the Prophet about miswak,
the law on destroying nature based on QS—al-A'raaf verse 56. Research by Jamilah et al.
(2014) shows that integrating religious values into the learning curriculum provides
positive results that contribute to producing good people who apply knowledge and skills
according to religious values.

After that, there are several additional materials to support, such as chemistry
figures, chemistry tips, and videos that are relevant to the material. The chemical figures
listed are essential figures related to discovering chemical equilibrium concepts. Chem
tips are a part of the e-module that contains essential notes that need to be underlined by
students or readers. Presenting videos that are relevant to the material will help students
understand the material (Rambe, 2022).

Furthermore, the closing section of the e-module consists of a glossary, answer
key, bibliography, and author biography. The answer key in the e-module is provided as
a Google Drive link. An answer key allows students to measure and evaluate their
learning outcomes (Kosasih, 2020).

After the e-module has been prepared, the supervisor consults it for suggestions
and input. The consultation results are followed up by improving parts of the e-module
according to suggestions. After obtaining approval from the supervisor, the next stage is
a validation of the e-module. Validation of the e-module aims to determine the validity
of the e-module in terms of appropriateness of material, appropriateness of presentation,
scientific literacy aspect, integration of Islamic values, graphic aspect, language
appropriateness aspect, and usage aspect. Two validators carry out E-module validation,
namely material experts and media experts.

Aspects assessed by material experts are aspects of the appropriateness of the
content, aspects of the appropriateness of presentation, aspects of scientific literacy, and
aspects of integration of Islamic values. The aspects assessed by media experts are
graphics, language appropriateness, and usage. Each validator provides suggestions and
input according to their respective fields. Based on the validation results by material
experts, it can be concluded that the e-module is declared valid with revision (VDR).
Meanwhile, for the media expert validation results, it can be concluded that the e-module
is declared valid without revision (VTR). Based on these results, researchers only need to
revise the material first. Input from material experts for product development can be seen
in Table 6.

Table 6. Material Expert Input
No Input Information
1 Anexample of carbonate equilibrium needs to be Has been revised

added to some of the practice questions

2  The phase change of H,0 = H .0 gyisnot a Has been revised
chemical equilibrium because no new substances
occur

3 Page 8, is coral the result of the reaction of Ca * Has been revised
ions and CO ,?

4 For concept maps, make sure that the columns in Has been revised

the column are nouns
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No Input Information
5  Concept map — shift in what direction? (give Has been revised

information)

6  Write supervisor without the word "father." Has been revised

Based on Table 2, 6 points of suggestions and input were revised, and 1 point was
not revised. Point 1 still needs to be revised because the carbonate example is already on
page 32. According to material experts, the e-module being developed still contains
several misconceptions, such as in the example of the reversible chemical reaction H,O
(s) = H20 (I). This reaction is not a chemical reaction because it does not produce new
substances; what happens is only a phase change. Therefore, the author replaces it with
another more appropriate example. Then, on page 8, the coral formation reaction does not
come from calcium and CO ions but from CaO and CO.. Therefore, the author revised
it by changing the word calcium ion to calcium oxide. The material expert also suggested
that in the e-module identity section, the lecturer's name should be written without using
the word "Father" so that the researcher can delete it. Apart from that, in the concept map,
it is necessary to add an adverb regarding the shift in direction so that the researcher can
add the word chemical equilibrium after it. Material experts also recommend adding
sources to each video presented.

The revision carried out after validating the e-module is revision I. The revision
that was carried out produced e-module I, which can be used for the following research
stage: the e-module assessment stage.

The e-module assessment aims to determine the quality of the e-module being
developed. Three chemistry teachers carried out the assessment. Aspects assessed by
chemistry teachers consist of aspects of the appropriateness of the content, aspects of the
appropriateness of presentation, aspects of scientific literacy, aspects of integration of
Islamic values, aspects of graphics, aspects of the appropriateness of language, and
aspects of usage. The results of the chemistry teacher assessment can be seen in Table 7.

Table 7. Chemistry Teacher Assessment Results

Aspect % Category
Content Eligibility 96.4 Very good
Feasibility of 100 Very good

Presentation

Scientific Literacy 94.4 Very good
Integration of Islamic ' Very good
91.7

Values

Graphics 96.1 Very good
Language Eligibility 93.1 Very good
Use 91.7 Very good
Average 93.3 Very good

Based on the calculation results, the average percentage obtained from the
chemistry teacher assessment was 93.3% in the excellent (SB) category. Therefore, the e-
module developed is suitable for use in learning. Several factors, including the following,
influence these results:

First, the e-module developed has fulfilled the content feasibility aspect
components. The content's suitability greatly determines a textbook's quality (Ministry of
National Education, 2008). The percentage of assessment results obtained for the content
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feasibility aspect was 96.4% in the excellent (SB) category. These results show that the
e-module is the core and basic competency in the 2013 curriculum. The material
presented is also correct and can provide information related to the learning material.
According to Kartowagiran and Nurhidayani (2015), the suitability of the content can be
seen from the suitability of the material with SK, KI, and KD, as well as the accuracy of
the material and supporting material. A good textbook will contain information and
material that supports the learning process.

Second, the e-module developed has fulfilled the feasibility aspect of the
presentation. The appropriateness of presentation can also determine the quality of a
textbook (Ministry of National Education, 2008). The percentage of e-module assessment
results obtained in the feasibility aspect of the presentation was 100% in the excellent
(SB) category. These results show that the systematic presentation of the e-module being
developed is coherent and perfect. According to Kartowagiran and Nurhidayani (2015),
even though something has good value, it can only be attractive if packaged well, orderly,
and conceptually coherent.

Third, the e-module developed meets the scientific literacy aspect. The percentage
of assessment results obtained for the presentation aspect was 94.4%, with an excellent
(SB) category. These results show that the presentation of the e-module material
developed is by aspects of scientific literacy, namely science as a body of knowledge,
science as a way to investigate, science as a way to think, and the interaction of science,
technology, and society. According to Kosasih (2020), one of the criteria for a suitable
module is using material related to life facts and the surrounding environment.

Fourth, the e-module developed has fulfilled the integration aspect of Islamic
values. The percentage of assessment results obtained for the integration aspect of Islamic
values was 91.7% in the excellent (SB) category. This result is the lowest result among
other aspects. This happens because the coverage of integration material presented by the
author still needs to be improved. In one sub-material, the author uses only one
integration.

Fifth, the e-module developed meets graphic aspects. The percentage of
assessment results obtained for the graphic aspect was 96.1% in the excellent (SB)
category. These results show that the graphic components in the e-module, namely the
appearance of the cover, font type, font size, layout, illustrations presented, and the
overall design of the e-module content, are appropriate, clear, and easy to understand.
This is to the Ministry of National Education's (2008) idea that the size and type of letters
are appropriate to the characteristics of students, and the ratio of portions between titles,
subtitles, and text content must be appropriate. Good textbooks are presented with
balanced proportions.

Sixth, the e-module developed meets the language feasibility aspect. The
percentage of assessment results obtained for the content feasibility aspect was 93.1% in
the excellent (SB) category. These results show that the e-module uses good, correct, and
easy-to-understand language. Prastowo (2011) stated that the sentences used in the
module must be simple, straightforward, and effective so that students can easily
understand the material. Apart from that, the use of language must also be appropriate to
students' development level so that it is easy for students to understand (Kosasih, 2020).

Finally, the e-module developed also meets the usability aspect. The percentage
of assessment results obtained for usage was 91.7% in the excellent (SB) category. These
results show that the content in the e-module being developed is easy to access, and the
operational buttons function well. Apart from that, the e-module instructions are also
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accessible for readers to understand. These instructions are important because they guide
students regarding textbook use procedures (Widodo & Jasmadi, 2008).

After the e-module goes through the validation and revision stages, the e-module
is tested on students. The trial aims to determine students' responses to the e-module being
developed. The e-module was tested on 30 students in class XI MIPA 4 at SMA
Muhammadiyah 3 Yogyakarta. The results of distributing student response sheets can be
seen in Table 8.

Table 8 . Student Response Results

Aspect % Category

Attractiveness 94.4 Very Positive
Content Eligibility 96.7 Very Positive
Language 95.6 Very Positive
Use 96.7 Very Positive
Average 96 Very Positive

From the distribution of response sheets, the average percentage of student
responses was 96% in the positive category. The highest percentage was obtained in the
feasibility aspect of content and usage aspect, namely 96.7%. These results show that the
material presented in the e-module is easy to understand and can develop students'
abilities to connect science concepts with life. This is because the descriptions, examples,
and practice questions presented in the e-module are related to students' daily lives, and
there are visualizations in the form of pictures and videos so that they are interesting for
students. Apart from that, this e-module is also easy to use and has instructions for use
that are easy to understand. Students can use A suitable module independently, either with
or without teacher guidance in learning (Budiono & Susanto, 2006).

Next, the linguistic aspect gets an average percentage of 95.6%. These results
show that the sentences and language used in the e-module are clear, simple, and easy to
understand. Simple, effective, and straightforward sentences will make it easier for
students to understand the e-module (Prastowo, 2011). According to Kartowagiran and
Nurhidayani (2015), a suitable module is a book that uses language that is easy for the
reader to understand.

Finally, the attractiveness aspect received an average percentage of 94.4%. This
shows that the e-module being developed has an attractive appearance and can make
students interested in studying the e-module. According to Kartowagiran and
Nurhidayani ( 2015), using size, cover design, and attractive content design can increase
interest in reading the textbook.

On the student response sheet, there are also several comments regarding the
development of the e-module. Student comments were that students felt interested in
studying the e-module being developed. This shows that students received the e-module
developed well, so it is suitable for learning. These results align with Sarni Warningsih et
al. (2019) research, which shows that scientific literacy-based learning modules
integrated with Islamic values are suitable for use in learning. Apart from that, research
conducted by Sri Astuti et al. (2021) also shows that e-modules based on scientific literacy
are very suitable for use as teaching materials. The resulting electronic module is flexible
and easy to use and can train students' independence.

This e-module development has advantages and disadvantages. The advantages
of an e-module based on scientific literacy integrated with Islamic values in chemical
equilibrium material are: first, the e-module developed provides the final result in the
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form of a link or web-based so that it can be operated using Android, 10S, computers,
and laptops. The results of the e-module development can be accessed via the link:
http://bit.ly/e-modul_kesetimbangankimia.

Second, the e-module developed can be accessed anywhere and at any time,
allowing students to learn independently. Third, the material developed is based on
aspects of scientific literacy to help students connect material concepts with phenomena
that exist in everyday life. Fourth, the material developed is also integrated with Islamic
values to improve students' spiritual attitudes and make them aware of God's power.

Apart from the advantages, the development of the e-module also has
disadvantages. These shortcomings include: first, internet stability affects the smooth
use of e-modules. Second, Canva does not support writing chemical reactions, making
writing chemical reactions less neat.

= CONCLUSION

This research uses the ADDIE development model to develop an e-module based
on scientific literacy integrated with Islamic values in chemical equilibrium material.
Only three stages are carried out: analysis, design, and development. The research results
show that the e-module based on scientific literacy integrated Islamic values in the
chemical equilibrium material developed is suitable for use in learning based on the
average teacher assessment score for the e-module of 93.3% with excellent criteria. The
response results were obtained from 30 students in the class.
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