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Abstract: The purpose of this study was to produce a physics e-module on
global warming mitigation material based on guided inquiry with valid and
practical categories. The type of research used is Research and Development
development research. The research model used is the Van Den Akker
development model. This model consists of four stages, namely preliminary
research, prototyping stage, summative evaluation and reflection and
documentation. The data used in this study are needs analysis data, validation
and practicality. The instruments used are preliminary questionnaires,
validation sheets, and practicality sheets. Data analysis techniques for needs
analysis and practicality tests use descriptive analysis, analysis of validity
using the Aiken's V formula. The results of this study are that the physics e-
module on global warming mitigation material based on guided inquiry is in
the valid category and the practicality level of the e-module is in the very
practical category by teachers and students.
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Introduction

Education is one of the fundamental aspects in
developing quality human resources (Fazira et al., 2023).
A good development is certainly rooted in quality
human resources. If the quality of human resources is
not qualified, then sustainable development will be
difficult to achieve. One of the initial steps to achieve
SDGs (Sustainable Development Goals) is through
education (Cahyani et al., 2024; Purwanti et al., 2024;
Wibowo et al., 2022). Along with the development of
science and technology, the need for innovation in the
learning process is increasing, education must be
adjusted to these technological developments (Fitria et
al., 2024; Rasmi et al., 2023; Suyono, 2024). One of the
biggest challenges facing the world of education today
is how to prepare students who not only have sufficient
knowledge, but are also able to think creatively in
dealing with various problems (Xing et al., 2023). In this
context, the Merdeka Curriculum is present as a solution
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according to the needs of the times. This step is the key
to creating a generation that is ready to face global
complexity and demands, as well as maintaining the
sustainability of national development in the future
(Monalisa et al., 2023).

Physics as one of the science subjects taught at the
high school level has an important role in equipping
students with logical, analytical and creative thinking
skills creative (Pratiwi et al., 2024). One of the important
and relevant topics in physics learning is global
warming. Global warming is a complex and urgent
environmental issue, which requires in-depth
understanding and innovative solutions (Ruhana et al.,
2024). Therefore, effective learning on this topic is very
necessary to increase students' awareness and
understanding of the impacts of global warming and
their role in preserving the environment.

The guided inquiry approach has been proven to be
an effective method in improving students' creative
thinking skills (Dani et al., 2021; Kurniawan et al., 2021;
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Susilawati et al., 2023, 2022). Guided inquiry provides
opportunities for students to be actively involved in the
learning process through observation, experimentation,
and independent discovery of concepts with teacher
guidance (Blanchard et al., 2010; Muliani et al., 2019).
This approach encourages students to not only passively
receive information, but also to explore and relate
physics concepts to real phenomena that occur in their
surroundings.

E-modules based Guided inquiry are one of the
innovations developed to meet the learning needs in this
digital era. E-modules are digital teaching materials
designed to support interactive, flexible, and
personalized learning processes (Resti et al., 2024). The
advantages of e-modules include being accessible
anytime and anywhere, so that students can learn
according to their rhythm and needs. In addition, e-
modules also allow for the presentation of more
interesting learning materials through the use of
multimedia, such as videos, animations, and interactive
simulations (Nurhasanah et al., 2023; Nurmilah et al,,
2023; Rosita et al., 2024).

However, in order for this e-module to be
implemented effectively in learning, high validity and
practicality are required. The validity of the e-module
includes aspects of material suitability, readability, and
meaningfulness for students (Ananda et al., 2023;
Makhroji et al., 2023). E-modules must be able to convey
physics concepts in a way that is correct and easy for
students to understand. Meanwhile, practicality
includes the ease of use of the module by teachers and
students, as well as the module's ability to support the
achievement of learning objectives that have been set in
the Merdeka Curriculum (Ananda et al., 2023).

Research on the practicality and validity of this
guided inquiry-based physics e-module is important to
ensure that the e-module is not just a technological
innovation, but also has significant pedagogical value in
supporting the development of students' creative
thinking skills. The validity of the e-module can be
measured through validation tests by experts in the field
of physics education, while practicality can be seen from
the responses of teachers and students to the use of the
e-module in daily teaching and learning activities.

The results of this study are expected to provide
important contributions in the development of effective
and innovative teaching materials, which are in
accordance with the demands of the Merdeka
Curriculum and the needs of students in facing global
challenges. Valid and practical e-modules will be
valuable tools for teachers in teaching, as well as helping
students in developing creative thinking skills that are
very necessary in this era of globalization.
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Method

This type of research is Research & Development.
In development research, the results of development can
be in the form of a prototype model or learning device
(Antonini et al., 2022; Razak et al., 2023; Yani et al., 2020).
The development model used is the Van Den Akker
model which consists of 4 stages, starting from the
preliminary research stage, the prototype stage, the
summative evaluation stage, and systematic reflection
and documentation. In this study, it was limited to the
validity and practicality stages of the product. The
validity instrument was carried out by five validators,
namely three lecturers, one teacher and one student who
had developed similar products. The practicality
instrument was carried out by teachers and students.
The validity and practicality instruments were filled in
using a Likert scale as follows:

Table 1. Scale Likert
Likert Scale

Evaluation

Very Disagree
Disagree
Quite Agree
Agree

Very Agree

U= WO N =

After respondents have filled out the Likert scale
questionnaire, the validity of the product is calculated
using the formula:

_ S
V= Yoy @

After the validity results are processed using the
formula, the determination of the validity of the product
is determined by the interpretation criteria of the scores
obtained. The criteria used in determining the validation
of the physics e-module of global warming mitigation
material based on guided inquiry can be seen in the
following table:

Table 2. Validity Product Criteria

Value Criteria
>0.6 Valid
<0.6 Not Valid

After validity is done, then practicality is done. The
practicality instrument is carried out by teachers and
students using a Likert scale. Then the results are
processed with the following formula:

total score obtained

Score = x 100% (2)

maximum score
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After the results are obtained, the determination of
the practicality of the product is carried out, whether it
is practical or not is determined by the criteria for
interpreting the scores obtained. The criteria used in
determining the practicality of the physics e-module on
global warming mitigation material based on guided
inquiry can be seen in the following table:

Table 3. Practicality Product Criteria

Value Criteria
0-20 Not practical
21-40 Less practical
41-60 Quite practical
61-80 Practical
81-100 Very practical

Result and Discussion

Preliminary Research

The results of the analysis of the passing standards
are in the less category. In the attitude competency, the
results obtained the highest score with a good category,
this means that students have a good attitude in learning
physics. Religious competency is the second best
competency with a sufficient category, which means that
students have a good spiritual attitude in everyday life.
While in the skills and knowledge competencies,
students are in the less category.

The results obtained from the performance analysis
are in the less category. Based on interviews with
teachers at school, the cause of this is influenced by
several aspects such as lack of time, educators often have
a large workload, including teaching classes, preparing
lesson materials and doing other administrative tasks.
Lack of time can make it difficult for educators to take
the time to conduct performance analysis regularly.

The results of the analysis of learning difficulties are
in the less category, which means that students still
experience difficulties in the physics learning process.
Difficulty in understanding abstract material can be
overcome by using learning media. Learning using
media other than textbooks is very helpful for students
to learn independently, is able to improve learning
outcomes and increase student activity, according to
research conducted Asih et al. (2022) and Hamidi et al.
(2024) where the use of e-modules can overcome
students' learning difficulties.

Analysis of learning resources or teaching materials
is in the less category. Educators during the learning
process only use printed books available from the library
and learning media are only the educators themselves.
Teaching materials are one of the important factors in
the learning process, according to research Sundari et al.
(2024) which says that teaching materials are an

January 2025, Volume 11, Issue 1, 701-708

important factor in the effectiveness of a learning
process.

The analysis of the learning model is in the less
category. Based on observations by looking at the
module where the learning process uses a learning
model but the model is not applied in class according to
the steps of the model. The learning model is very
important in the learning process. The learning model
arena influences how students acquire knowledge,
skills, and understanding of various concepts and topics.

Then the analysis of students, analysis of
motivation and attitudes of students are in the sufficient
category. The involvement and support of teachers in
the learning process can greatly affect student
motivation. This is influenced by several factors, one of
which is the use of teaching materials, the use of
innovative, interesting, and interactive teaching
materials can help increase student interest. Variations
in teaching models and the use of technology in learning
can also increase student interest and involvement
according to research Yevira et al. (2023) where the
research results show that the application of e-modules
in the learning process can increase student interest.

Analysis of creative thinking skills is at low criteria.
Seeing the situation in the learning process at school,
teachers only use textbooks in the learning process and
are implemented with a simple orientation, this makes
students less given the opportunity to hone or improve
their thinking skills. Fahmi et al. (2023) stated that less
interactive learning can affect students' creative thinking
abilities.

Prototype (Prototyping Stage)

In the product creation or development stage, there
are 2 stages, the first is product design in the form of e-
modules and the second stage is to conduct formative
evaluation. The results of each stage are explained as
follows:

Design stage

The design stage aims to describe the results of the
e-module design based on the results of preliminary
research. The e-module designed is an e-module on
global warming mitigation material using a guided
inquiry learning model. The structure of the designed e-
module consists of three parts, namely the beginning,
content and end (closing). The explanation of each part
is explained as follows:

Cover

The cover or title page is the main attraction for
readers in using the e-module as a learning resource in
learning activities. The e-module cover can be seen in
Figure 1.
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Figure 1. Front and back cover design of the physics e-module
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In Figure 1, the cover consists of the e-module
identity, namely the name of the subject, topic/learning
material, class, author's name, logo and images that can
represent the contents of the e-module that has been
developed.

E-module usage instructions

The instructions for using the e-module can be seen
in Figure 2 as follows:

.F’clun‘uh Penggunaan Aplikasi

tombel berikut untuk mempermudan pemakaian

Tabel 1. Petunjub penggunaan aplikas

.f) Kemball ke menu utama

Memulai video

Kembali kehalaman sebelumnya

Menuju kehalaman berikutnya
> J y
<

X

Tombol keluar/ selesai

o k "

Figure 2. E-module usage instructions

In Figure 2, the user manual contains information
about how to use the e-module and the functions of the
buttons in the e-module.

Glossary

In this e-module, the glossary is created based on
global warming material and can be seen in Figure 3 as
follows:

January 2025, Volume 11, Issue 1, 701-708

GLOSARIUM

Aeressl

Atmoster

Efek Rumah
Kaca

Energi
tarbarukan

Figure 3. Glossary

Figure 3 the glossary section contains an
explanation of the meaning of a term, difficult words
arranged in alphabetical order.

Learning activities
The design of the learning activity display can be
seen in Figure 4 as follows:

—
(

]um\mummzmn
AS 7,

Pembelajaran

4

Mitigasi Pemanasan
Global

o k . ) k “-
Figure 4. Learning activities

In Figure 4, it is known that the learning activities
in the e-module contain learning objectives, material
descriptions, skill worksheets and exercises. In guided
inquiry-based learning activities.

Exercise

In this e-module, the exercises are made in the form
of essays, where the exercises can be seen in Figure 5 as
follows:
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Figure 5. Exercise

In Figure 5, it is known that there are 2 exercises per
chapter. This exercise is a written assessment to see the
extent of the mastery of the learning outcomes that have
been achieved by students as a basis for carrying out the
following activities.

Evaluation
In this e-module there is an evaluation, where the
evaluation can be seen in Figure 6 as follows:

"t ¥

EVALUASI

i 5.Setelah mengerjakan 10 soal, kamu akan mengetahul }
i jumiah skor yang didapatkan
% 8.Selamat mengerjakan |

START

I3 Ao

Figure 6. Evaluation

In Figure 6, the evaluation design of the e-module
can be seen. This evaluation aims to assess the extent of
the mastery of knowledge that has been achieved by
students. This evaluation is formed in multiple choices
where there are 4 answer options, this evaluation section
is made in the form of an interactive evaluation, this
evaluation is opened by clicking the star button above,
then students can immediately answer questions, where
when answering questions students immediately get
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feedback from the answers that have been chosen
whether right or wrong.

Author profile

In this e-module there is also a profile of the author,
where the author's profile can be seen in Figure 7 as
follows:

Biodata Pengembang

Dr. W Ahmad Fauzi, M.8I
119660522 199303 1 003

S
| Nama
NP
Email : ahmadfauziafmipa.unp.ac.id
Dosen Fisika Universitas Negeri Padang
QG -4
Nama : Rahmi Habibah
et
Riwayat Pendidikan :1 S
2. sme
ori Padang

Email rahmihabibahlubisagmail.com

<> | P

Figure 7. Author profile

The image above is the author's profile, where the
writing profile section contains the lecturer's profile and
the student's profile in the form of self-introduction as a
designer.

Formative Evaluation

At the development stage, validation was carried
out by experts, where the designed e-module was
validated by five validators. The assessment of the
physics e-module based on Guided Inquiry as an
independent teaching material to improve the creative
thinking skills of high school/MA class X students was
assessed using a validation instrument.During the
validation process, the validator provides suggestions
and input on the designed product. The validation
instruments used consist of aspects of material
substance, learning design, display, and software
utilization. The validation results of the physics e-
module can be seen in table 4.

Table 4. E-Module Validity Results

Aspect Aiken'V Values Criteria
Substance of Material 0.90 Valid
Learning Design 0.92 Valid
Appearance 0.90 Valid
Software utilization 0.90 Valid
verage 091 Valid
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In Table 4 it is knownlt is known that the developed
e-module has an Aiken's V value with an average of 0.91
which is in the valid criteria. Based on these data, the e-
module of high school physics for grade X on global

January 2025, Volume 11, Issue 1, 701-708

warming mitigation material based on guided inquiry
can be used in learning activities. Some comments and
suggestions given by the validator can be seen in Table

Table 5. Validator Comments and Suggestions on the Physics E-Module

Validators Comments and suggestions Follow-up
us Add information or instructions to the Phet simulation Information or instructions for Phet simulation activities
activity, so that students can discover the concept of have been added

global warming,.
SN The writing style is not EYD yet The layout has been corrected
For the first chapter the paragraph displayed is too long For the first chapter the paragraph has been corrected
For the first chapter, the problem formulation questions, ~For the first chapter, the problem formulation questions,
hypotheses and student worksheets must be inone  hypotheses and student worksheets have been created
topic. according to the topic unity.
For this purpose, please pay attention to Indonesian ~ The language rules in the objective have been corrected

language rules.
Some buttons do not have access permissions Buttons not having access permissions has been fixed
FN Arrange learning objectives covering the ABCD zone Learning objectives have been arranged according to the
alphabet
On the cover, also include the word E-module The word E-module is also included on the cover.
LD Glossary The glossary section should be slightly improved.
RA - -

Assessment (Summative Evaluation)
Teacher Practicality Test

The results of the practicality of teacher responses
were obtained by giving a questionnaire on the
practicality of teacher responses to two physics teachers
at MAN 3 Mandailing Natal. The results of the
practicality of teacher responses can be seen in Table 6.

Table 6. Results of E-Module Practicality Based on
Teacher Responses

grade X high school based on guided inquiry is very
practical to use in learning activities.

Table 7. Practical Results of Student Responses

Component Mark (%) Criteria
Ease of use 0.89 Very practical
Learning time efficiency 0.83 Very practical
Benefit 0.88 Very practical
Average 0.87 Very practical

Based on Table 6, it is known that the average
practicality value of the physics e-module based on
teacher responses is 0.87 or 87% with very practical
criteria. Based on these data, the physics e-module for
grade X high school based on guided inquiry is very
practical to use in learning activities.

Student Practicality Test

The results of the practicality of the student
responses used were class X MIA 2 with a total of 32
students. The results of the practicality test of the student
responses can be seen in table 7.

Based on Table 7, it is known that the average
practicality value of the physics e-module based on
student responses is 0.80 or 80% with very practical
criteria. Based on these data, the physics e-module for

Component Mark (%) Criteria
Ease of use 0.81 Very practical
Learning time efficiency 0.80 Very practical
Benefit 0.80 Very practical
Average 0.80 Very practical
Conclusion

Validity and Practicality Test Results of the physics
e-module on guided inquiry-based wave heating
mitigation material, namely that validity is assessed
using four components, namely substance of material,
learning design, appearance and use of software. Based
on the assessment of these four components, it is stated
that the e-module is based on guided inquiry. has been
produced as valid and feasible. The results of data
analysis from the practicality test were obtained from an
assessment of user ease, time efficiency and the benefits
of e-modules in learning activities. The average
practicality test results by teachers are in the very
practical category. Then the results of the practicality test
by students are also in the very practical category. Based
on these results, it was found that the physics e-module
on global warming mitigation material based on guided
inquiry to improve students' creative thinking skills is in
the very practical category both in terms of ease of use,
efficiency of learning time and benefits.
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