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Abstract: A valid, practical, and effective learning cycle 5e-based e-module
has been successfully developed. The method used is Development Research
with the Rowntree development model which consists of three stages,
namely the planning stage, the development stage, and the evaluation stage.
The instruments used in this research are validity, practicality and
effectiveness test instruments. The development process through content
validity test, language, suitability of learning cycle 5E and creative thinking
ability, practicality test, and field test. The results showed that the e-module
developed had an average validity percentage of 4.03 with a good category.
In the practically test, the e-module averaged 4.6 with a very practical
category. The test of the effectiveness of the use of e-modules has an average
n-gain of 0.7 with a high category of improving students' creative thinking
skills.
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Introduction

Science is learning that is directly involved in the
process of exploring, discovering, and understanding
scientific concepts or natural phenomena around us
(Koja Kanga et al., 2022). The part of science that studies
phenomena, events, or natural symptoms and reveals all
the secrets and laws of the universe, namely the scientific
field of physics, Giancoli (2014) states that physics is a
basic science that focuses on the behavior and structure
of matter. The substance of physics as a science is as a
product (a body of knowledge), attitude (a way of
thinking), and process (a way of investigation)
(Chiappetta et al,, 2010). Bahri (2017) stated that it takes
a long time to directly understand abstract physics
concepts. In fact, mastering several basic concepts is one
of the main goals of learning physics (Diyana et al,
2020). In an effort to strengthen understanding of
physics, in the learning process, students are required to
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be active so that knowledge can be built by the students
themselves.

Dynamic electricity is a physics concept that is very
useful in everyday life, especially in relation to the use
of equipment that uses electrical energy. According to
Hasbi (2015), the results of a preliminary study found
several problems in learning dynamic electrical concepts
in schools that need to be corrected. The problems that
occur are dynamic electricity learning still uses teacher-
centered lecture methods, there is a lack of support for
science equipment for carrying out electricity
practicums and mastery of dynamic electricity concepts
in schools is not optimal, as seen from the results of the
student's final evaluation. This problem is in line with
the opinion of Leasa (2016), which states that in the
learning process, students tend to be less encouraged to
develop thinking skills; however, they place more
emphasis on memorization. In fact, according to
Wartono (2018), students who are accustomed to
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learning by memorizing without understanding will
result in the material becoming meaningless and reduce
creative thinking.

Creative thinking is a series of processes, namely
understanding problems, making conjectures and
hypotheses about problems, looking for answers,
proposing evidence, and reporting results (Suherman &
Vidakovich, 2022). So it can be concluded that creative
thinking is the ability to analyze something based on
data or information to produce new ideas (Batlolona et
al,, 2019). According to Nikkola (2020), the indicators of
creative thinking proposed by Torrance (1972) are as
follows: Thinking fluently (fluency); Thinking flexibly;
and Thinking original (originality). Thinking in detail
(elaboration). According to Hidayat and Widjajanti
(2018), middle school students still have the ability to
think creatively mathematically at 47.2%. This shows
that the ability to think creatively at the junior high
school level is in the low category. Students' creative
thinking abilities can be developed by involving them
directly in scientific activities. One form of learning
model that can stimulate students' creative thinking
abilities is the 5E Learning Cycle model.

Model learning cycle 5E is a learning model that is
centered on students. Model learning cycle 5E consists of
five stages, namely the engagement stage, exploration
stage, explanation stage, elaboration stage, and
evaluation stage. Learning cycle 5E is a learning model
where students can play an active role in learning with
organized stages so that they can easily master the
competencies that must be achieved (Fajaroh and Dasna,
2007).

Dwi (2013) states that to design innovative learning
that can improve creative thinking abilities, we must use
effective strategies. One of your strategies To support
the learning process, prepare a module. Modules are a
form of independent learning resource that can be
adapted to the characteristics of students (Prasetya,
2012). This was also conveyed by Auliya (2017), who
stated that apart from being useful for helping teachers
deliver material, modules must also be able to function
to develop thinking skills according to personal abilities,
reduce dependence on teachers, and make it easier for
students to learn each competency.

One of the teaching materials that we can and have
developed is e-modules. It is hoped that the e-module
can attract students' interest in learning and can describe
abstract material (Sriyanti et al.,, 2021). E-modules have
advantages over printed modules, namely that they can
make the learning process more interesting and
interactive, can convey historical messages through
pictures and videos, encourage student learning
through interactive features, and can develop students’
sense of hearing so that the material presented is easier
to understand.
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The e-learning modules published by the book
center are quite good. However, the presentation of the
material still uses representations in the form of still
images, and the formulas and problem-solving are less
interactive. The e-modules that have been published are
not able to help students actively carry out activities
such as the 5E learning model. Through the activities
carried out by students, they can improve their creative
thinking abilities. From this research, the researcher
developed an e-module based on Learning Cycle 5E to
improve junior high school students' creative thinking
abilities on the topic of dynamic electricity, which can be
accessed using a mobile phone.

Method

Research on e-modules based on the 5E learning
cycle to improve creative thinking skills on dynamic
electricity topics was carried out at SMPN 4 Muara
Sugihan in July-September 2023 for the 2023-2024
academic year. The subject of this development research
is an e-module based on Learning Cycle 5e to improve
creative thinking skills on the topic of dynamic
electricity for class IX C students at SMPN 4 Muara
Sugihan.

The research was carried out using the Development
Research method with the Rowntree development
model, which consists of 3 stages, namely: the planning
stage; the development stage; and the evaluation stage.
Meanwhile, at the evaluation stage, Tessmer's formative
evaluation model is used, which consists of five stages,
namely: self-evaluation; expert review; one-to-one
evaluation; small groups; and field tests. Tessmer's
(1998) formative evaluation is used to ensure that the
resulting product has high validity and practicality.

Planning Stages

The planning is intended so that the e-module
developed is appropriate and on target. Planning begins
with analyzing the needs of students. reviewing theories
related to the development of teaching materials,
looking for references to relevant research results such
as journals, theses, and books, and conducting informal
interviews with several students at SMPN 4 Muara
Sugihan. The results of the needs analysis, as explained
previously, will be a strong basis for developing e-
modules. Then the researcher also carried out an
analysis of the 2013 curriculum syllabus as well as a
concept analysis on the subject of dynamic electricity,
which is attached to the design attachment. Based on
this, the researcher then formulated learning objectives.
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Figure 1. Development Research Flow (modification of
Rowtree Tessmer)

Development Stage

The development stage is where this stage aims to
design prototype 1 e-module. The development stage
consists of topic development and drafting. On topic
development, outline the contents of the e-module, and
storyboards for e-modules are prepared. The purpose of
preparing an outline of the contents of the e-module and
storyboard is to serve as a guideline in making the
design and provide an overview of what will be
arranged in the e-module. The outline of the contents of
the e-module, storyboard, and dynamic electrical
concept map can be seen in the design attachment.
Then, the researcher drafted the components that would
be included in the e-module prototype. The components
that will be created include the cover, production
identity, foreword, table of contents, instructions for use,
content competencies, basic competencies, concept map,
materials, activities, evaluation, bibliography, and
glossary. After going through the preparation process,
the draft is then completed and edited according to the
e-module product that you want to develop using the
Adobe Flash Professional CS6 program facilities to input
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several aspects, including text, images, animation, video,
audio, and virtual lab.

Evaluation Stage

The e-module that has been created is then tested
empirically (evaluation) using formative evaluation
from Tessmer to determine the validity, practicality, and
effectiveness of the e-module on the subject of dynamic
electricity. Meanwhile, at the evaluation stage, feasibility
tests were carried out, including content validity tests,
readability, suitability of the 5E learning cycle, and
creative thinking skills by one expert, media practicality
tests by one expert, and field trials by one physics
teacher and 28 students.

The data collection techniques used were
walkthroughs and questionnaires. The walkthrough
technique is carried out with experts who are used to
determine the validity of the product and make
suggestions that help in product development so that the
product will be better. Meanwhile, the data collection
technique using a questionnaire aims to determine the
practicality of the e-module prototype from the
student’s perspective. The data collection instruments
are validation questionnaires and practicality and
effectiveness analyses based on the results of post-test
and pre-test comparisons. The grid used in the e-module
validity and practicality questionnaire is as follows:

Table 1. E-Module Content Validation Instrument Grid

Indicator Statement
Number

Suitabilitye-module materialwith KI, KD and 1,2

learning objectives

Accuracy of learning materials 3,4

Sophistication of learning materials 5,6,7

Benefits for insight and encouraging curiosity 8,9,10,11,12

Clarity of information 13

(Azairok et al.,, 2023)

Table 2. E-Module Language Validation Instrument

Grid (Department of National Education, 2008)

Indicator Statement
_ Number

Legibility 1,2

Conformity with correct Indonesian 3,4.5

language rules

Effective and efficient use of language 6,7

Table 3. 5E Learning Cycle Validation Instrument Grid

Indicator Statement

Number
Engagemnet (interest generation) 1,2
Exploration (investigation) 3
Explanation (explanation) 4
Elaboration (communicating) 5

(Astriani, 2017)
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Table 4. Creative Thinking Skills Feasibility Validation
Instrument Grid

Indicator Statement

Number
Fluency thinking skills 1,2,3
Flexible thinking skills (flexibility) 4,5,6,7

Original thinking skills (originality) 8.9
Elaboration skills 10,11

(Torrance, 1972)

Table 5. E-Module Design Validation Instrument Grid
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The validation and practicality data obtained will
then be managed using the following formula:

_ 3 x
X="__

- ()
Information:

X =average score
Y x = total score for each indicator
n = number of indicators

The results of data processing will then be

Indicator Statement Number converted into the table categories below:
Serving order 1
zeséir;ethe cover and contents of the 23,4 Table 8.E-Module Category based on Expert Validation
Font usage (type and size) 56 Answer Categories Scale
lay out(layout) 7.8 ~
(Department of National Education, 2008) Very Valid 4.2 <5.0 X<
Valid 34 <X< 4,2
. . . i i 6 <X<
Table 6. Instrument Grid Questionnaire for student Fairly V"’,‘hd 2.6 <X< 3,4
h icali F dul Less Valid 1.8<X< 2,6
responses to the practicality of e-modules Very Invalid 10<¥<18

Indicator Statement Number
Accuracy of Material 1
Benefits for insight and
encouraging curiosity

Clarity of information 3
Sophistication of material 4
Use of language effectively and 5,6
efficiently

Font usage (type and size) 7
Cover design and module content 8
(Image, Animation, Video and

Audio)

Lay out 9
Completeness of information 10
Engagemnet (interest generation) 11
Exploration (investigation) 12,13
Explanation (explanation) 14
Elaboration (communicating) 15
Evaluation (assessment) 16
Fluency thinking skills 17
Flexible thinking skills (flexibility) 18
Original thinking skills 19
(originality)

Elaboration skills 20

(Department of National Education, 2008)

The validation sheet given to the validator is in the
form of the following Likert scale:

Table 7. Expert Validation Questionnaire Likert Scale

Answer Categories Scale

Very suitable

In accordance

Suitable enough

Not Appropriate

It is not in accordance with

(Modification of Sugiyono (2013) in(Azmi, 2022)

N W s U

(Widoyoko (2017) in(Azmi, 2022)

Table 9. E-module categories based on teacher and
student responses (Wiyono, 2015)

Answer Categories Scale
Very Practical 4.2 <5.0X<
Practical 3.4 <X< 4,2
Quite Practical 2.6 <X< 3,4
Less Practical 1.8<X< 2,6
Very Less Practical 1.0<X< 1,8

Meanwhile, to measure the effectiveness of using

the module, researchers used the N-gain score

calculation (Hake, 1998) by using the Formula 2:

(g) = normalized gain = posttest—pretest 2)

skor maksimum—pretest

Table 10. Gain Classification

Average Normalized Gain Classification
(9) = 0,70 high
0,30 < (g) <0,70 Currently
(9) <0,30 Low

(Hake, 1998)
Results and Discussion

The research carried out has produced an e-module
based on the 5E learning cycle to improve creative
thinking skills on the topic of dynamic electricity at the
junior high school level. The e-module has been
empirically tested (evaluation) using a formative
evaluation from Tessmer to determine the validity,
practicality, and effectiveness of using the e-module on
the subject of dynamic electricity. The first stage in

124



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Tessmer's formative evaluation is the self-evaluation
stage. After checking, the researchers found several
errors, such as the virtual lab navigation buttons not
functioning optimally, the animation display not being
clarified, video playback automatically, the e-module
display not being optimal, and several editorial errors in
the sentences in the evaluation section.

Next, the e-module is given to experts to view and
validate. The results of the e-module validation can be
seen in the following Table 11.

The validation results for the content aspect were
3.72, or 74%, in the good category. The results of
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linguistic validation are 4, or 80%, in the good category.
The validation results for the 5E learning aspect are 3.8
in the good category. Meanwhile, design validation is
4.5, or 90%, in the very good category. So that a validator
assessment of the content and design aspects, which
include content, design, language, Learning Cycle 5E,
and the feasibility of creative thinking in the e-module,
can be produced, If we convert this percentage, it can be
concluded that e-modules have a level of suitability or
accuracy as teaching materials of 80.5%, with the
category being a product with good validity.

Table 11. Results of Validator Assessment of Prototype 1 E-module Based on 5E Learning Cycle to Improve Creative

Thinking Ability
Validator (Expert) Indicators/ Average Score Percentage (%)
Aspect assessed
Validator 1 Content Aspect
Suitability of e-module material with KI, KD and learning 4 80
objectives
Accuracy of learning materials 3.5 70
Sophistication of learning materials 3.6 72
Benefits for insight and encouraging curiosity 4 80
Clarity of information 35 70
Content Aspect Average 3.72 74
Language Aspects
Legibility 4 80
Conformity with correct Indonesian language rules 4 80
Use of language effectively and efficiently 4 80
Language Aspect Average 4 80
Aspects of 5E Learning
Engagemnet (interest generation) 4 80
Exploration (investigation) 4 80
Explanation (explanation) 4 80
Elaboration (communicating) 4 80
Evaluation (assessment) 3 60
Average of 5E Learning Aspects 3.8 76
Feasibility Aspects of Creative Thinking
Fluency thinking skills 4 80
Flexible thinking skills (flexibility) 4 80
Original thinking skills (originality) 3.5 70
Elaboration skills 4 80
Aspect AverageCreative Thinking 39 78
Validator 2 Design Aspects
Serving order 4 80
Design the cover and contents of the module 4.6 92
Font usage (type and size) 4.5 90
lay out(layout) 5 100
Design Aspect Average 4.5 90
Average Total E-module Assessment 4.03 80.5

Table 12. Student Response Questionnaire Assessment Results

Indicators/Aspects assessed

Average Score  Percentage (%)

Material Aspects (Content)

Accuracy of Material

Benefits for insight and encouraging curiosity
Clarity of information

Sophistication of material

Use of language effectively and efficiently

4.6 92
4.6 92
4.6 92
4.6 92
4.8 96
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Indicators/Aspects assessed

Average Score  Percentage (%)

Font usage (type and size) 4.3 86
Cover design and module content (Image, Animation, Video and Audio) 4.3 86
Lay out 4.6 92
Completeness of information 5 100
Engagemnet (interest generation) 4.8 96
Exploration (investigation) 4.8 96
Explanation (explanation) 5 100
Elaboration (communicating) 5 100
Evaluation (assessment) 4 80
Fluency thinking skills 5 100
Flexible thinking skills (flexibility) 4.8 96
Original thinking skills (originality) 5 100
Elaboration skills 4 80
Average Total Score 4.6 93%

Based on Table 12, it is found that the average
questionnaire assessment of student responses to the use
of e-modules is 4.6. If we convert this percentage, it can
be concluded that e-modules have a level of ease of use
of 93%, with the category being a very good product.
practicality for application in the classroom. This, too, is
in line with research by Putri et al. (2018), which
illustrates that the e-module developed can be used
easily in the learning process if the percentage of
practitioner assessments obtained is > 80%.

Table 13. N-Gain results to see student effectiveness

Pre-Test  Post-Test N-gain Kategori
Maximum 50 95 0.9 high
Minimum 0 64 0.64 Currently
Average 25 77.7 0.70 high

Aspects of effectiveness can be determined based
on the level or degree of product application (Rochmad,
2012). The effectiveness of e-module learning can be
measured by looking at the increase in post-test and pre-
test results. In line with this, Kartika (2001) stated that a
learning process is said to be effective if 60% of students
can complete the minimum completeness criteria. So,
based on the analysis of Table 13, it can be seen that the
normalized gain value for class XI C, which uses e-
modules in the learning process, is 0.70. If we convert
this percentage, it can be concluded that the e-module
product increases creative thinking skills in its use by
70%, with the category being a product with high
effectiveness for application in the classroom.

These data show that learning cycle 5E e-module
has been developed can help students and teachers in
physics learning so that they can understand physics
concepts and improve creative thinking skills. In
addition, many more conveniences are presented in
order to improve the creative thinking skills of students
such as the existence of discussion, examples,
simulations, exercise, and learning videos (Nurhaisa et

al, 2023). The 5E learning cycle learning model that is
applied in the learning process in the classroom is a
learning strategy that has a logical and interesting
sequence in presenting learning material (from easy to
difficult and from simple to complex) with variations in
continuous evaluation methods, fast feedback to
encourage students to continue to acquire and study
scientific concepts. The interaction between the 5E
learning cycle strategies can reduce boredom and help
students continue studying for a longer period and thus
learn more scientific concepts. Constructive learning and
the 5E learning strategy which has two active processes,
in which scientific knowledge is included in student
knowledge and regarding the need to arrange the
sequential presentation of dynamic electric material so
that students will be active to obtaining into knowledge
(Qawasmeh et al., 2017).

The results of these findings are in line with several
previous studies that also produce similar products,
Moodle-based e-learning developed in the category
according to all aspects, effective and practical, so that it
is feasible for use in physics learning (Yusuf et al., 2020),
valid and practical e-learning-based distance learning
design (Martini et al,, 2021).

Conclusion

According to the findings of the research, the
development of e-modules based on the 5E learning
cycle to strengthen the creative thinking abilities of
junior high school students is appropriate for use as
teaching material for students based on: The expert
review results suggest that the developed e-module
based on the 5E learning cycle to boost the creative
thinking abilities of junior high school students has a
degree of applicability or accuracy as a teaching material
of 80.5% with good wvalidity. The results of the
questionnaire Student answers in the small group e-
module stage based on the 5E learning cycle to improve
junior high school students' creative thinking abilities
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had an ease of use level of 93% with a very good
practicality category. The results of the normalized gain
analysis at the field test stage indicate that the e-module
based on the 5E learning cycle to improve the creative
thinking abilities of junior high school students has an
effectiveness level of 70%, placing it in the high category
of effectiveness for classroom application.

Acknowledgments

This article is part of a research project funded through a
research grant for the Directorate of Research, Technology and
Higher Education’s filling research scheme (master’s thesis).
The researcher would like to thanks SMPN 4 Muara Sugihan
for helping the researcher to carry out the research until the
end and this article was funded by DIPA of Public Service
Agency of Universitas Sriwijaya, 2023. SP  DIPA-
023.17.2.677515/2023, on November 30, 2022. In accordance
with the Rector’s Decree Number: 0817 /UN9.3.1/SK/2023, on
April 18, 2023

Author Contributions

Conceptualization, M. K, I, I. S.; methodology, M. K, I, I. S;
validation, L. M, and K. W, formal analysis, M. K;
investigation, M. K.; resources, M. K.; writing - review and
editing, M. K,, I, I. S,; visualization, M. K. All authors have
read and agreed to the publish version of the manuscript.

Funding
This research is research that is independently funded by
researchers, does not receive funding from outside parties.

Conflicts of Interest

The author declares no conflict of interest. In the data
published in this article, both in data collection, analysis, and
interpretation, in writing manuscripts, or in the decision to
publish research results, there is no conflict of interest with any

party.
References

Astalini, Darmaji, Kurniawan, W. Anwar, K, &
Kurniawan, D. A. (2019). Effectiveness of using e-
module and e-assessment. International Journal of
Interactive Mobile Technologies, 13(9), 21-39.
https://doi.org/10.3991/ijim.v13i09.11016

Astriani, D. & Istiqgomah, N. N. (2017). Model
Pembelajaran Learning Cycle 5e: Mengaktifkan
Siswa Pada Materi Suhu Dan
Perubahannya. JPPIPA (Jurnal Penelitian Pendidikan
IPA), 1(2), 71-75.
https://doi.org/10.26740/jppipa.vlin2.p71-75

Auliya, M., & Kosim, K. (2017). Pengembangan
Modul Fisika Materi Optik Dengan Pendekatan

Saintifik = Berbasis = Fenomena Alam  Untuk
Meningkatkan Efektivitas Belajar Siswa SMA.
Jurnal Pijar Mipa, 12(2), 71-80.

https://doi.org/10.29303/jpm.v12i2.344

Desember 2023, Volume 9 (Special Issue), 121-129

Aziz, H. A. (2018). Education 4.0 made simple: ideas for
teaching. International Journal of Education and
Literacy Studies, 6(3), 92.
https://doi.org/10.7575 /aiac.ijels.v.6n.3p.92

Chiappetta, E., & Koballa, T. (2010).pengajaran sains di
sekolah menengah dan menengah: mengembangkan
pengetahuan dan keterampilan dasar.Amerika Serikat:
Pearson Education Inc.

Dahar, R. W. 2011. Teori-teori Belajar& Pembelajaran.
Jakarta: Erlangga.

Diyana TN, Sutopo. & Sunaryo. (2020). Itu Efektivitas
Program Resitasi Berbasis Web  Terhadap
Peningkatan Pemahaman Konseptual Siswa pada
Mekanika Fluida.Jurnal Pendidikan IPA Indonesia,
9(2). https://doi.org/10.15294 /jpii.v9i2.24043

Dwi, IM,IH (2021). Pengaruh berbasis masalah model
pembelajaran keterampilan berpikir kreatif dan
kritis pada topik fluida statis.Jurnal Pendidikan Sains
Indonesia, 9(3), 498-511.
https://doi.org/10.28925/1609-8595.2019.4.5256

Faishal, M., & Budiyono, S. (2021). Implementasi dari
Model Pembelajaran Learning Cycle 5E Pada Masa
Pandemi Covid-19 (Studi Multikasus Motivasi dan
Partisipasi Belajar. MIYAH: Jurnal Studi Islam, 17(2),
179-192.
https://doi.org/10.33754 /miyah.v17i02.380

Fajaroh, F dan Dasna, I. W. 2007. Pembelajaran dengan
Model Siklus Belajar (Learning Cycle). Jurusan
Kimia FMIPA UM, (Online), (http://lubisgrafura.
wordpress. com/2007/09/20/pembelajaran-
dengan-model-siklus-belajar-learning-cycle/,
diakses 10 Desember 2104

Febrianto. (2018). Strategi Siklus 5E-Learning:
Meningkatkan =~ Pemahaman  Konseptual dan
Motivasi Belajar.Jurnal Ilmiah Pendidikan Fisika Al-
Biruni, 7(2), 171-181.

https://doi.org/10.24042 /jipfalbiruni.v7i2.2898

Hafnati, R, & Mudatsir. (2017). Penerapan Model
Pembelajaran  Learning Cycle 7E  Untuk
Meningkatkan Motivasi Dan Hasil Belajar Peserta
Didik Di SMP.Jurnal Pendidikan Sains Indonesia, 5
(2), 66-72. https://doi.org/10.24815 /jpsi.v5i2.9819

Kartika, B. (2001).Berbagi Strategi untuk Melibatkan Siswa
Secara Aktif dalam Proses Pembelajaran Fisika di SMU,
Efektivitas dan Sikap Merdeka pada Strategi tersebut.
USD: Widya Dharma.

Kim, KH (2011). Krisis Kreativitas: penurunan skor
berpikir kreatif pada tes torrance berpikir
kreatif.Jurnal Penelitian Kreativitas,23(4), 285-295.
https://doi.org/10.1080/10400419.2011.627805

Koja Kanga, L. Harso, A. Saprianus, Y., & Ngapa, D.
(2022). Analisis Proses Pembelajaran IPA Pada
Peserta didik Kelas VIII SMP Negeri Keliwumbu.
Jurnal Pendidikan, 10(2), 160-175.
https://doi.org/10.36232 /pendidikan.v10i2.1661

127


https://doi.org/10.3991/ijim.v13i09.11016
https://doi.org/10.29303/jpm.v12i2.344
https://doi.org/10.7575/aiac.ijels.v.6n.3p.92
https://doi.org/10.33754/miyah.v17i02.380
http://lubisgrafura/
https://doi.org/10.24042/jipfalbiruni.v7i2.2898
https://doi.org/10.24815/jpsi.v5i2.9819
https://doi.org/10.1080/10400419.2011.627805
https://doi.org/10.36232/pendidikan.v10i2.1661

Jurnal Penelitian Pendidikan IPA (JPPIPA)

Kurnianto, D., Sudiansyan, Heriyanto, Yani T., A., & T.,
H. (2022). Development of Mathematics E-
Modules Through the Professional Flip PDF
Application Assisted React Strategy to Improve
Problem Solving Ability of Vocational Middle
School Students Concentration of Accounting
Expertise. International Journal of Science and Society,
4(3), 499-512.
https://doi.org/10.54783/ijsoc.v4i3.544

Khuzaimah, A. U., Amin, B. D. ., & Arafah, K. . (2022).
Physics Problem Based E-Module Development to

Improve Student’s Physics Concept
Understanding. Jurnal  Penelitian Pendidikan
IPA, 8(4), 2095-2101.

https://doi.org/10.29303/jppipa.v8i4.2009

Leasa, M. Batlolona, JR, & Talakua, M. (2021).
Keterampilan berpikir kreatif siswa SD dalam
bidang sains di Kepulauan Maluku, Indonesia.
Studi Kreativitas,14(1),74-89.
https://doi.org/10.3846/cs.2021.11244

Martini, Ismet, & Wiyono, K. (2021). Desain
Pembelajaran Jarak Jauh Berbasis E-Learning pada
Pelajaran Fisika SMA. JIPFRI (Jurnal Inovasi
Pendidikan Fisika Dan Riset Ilmiah), 5(2), 59-71.
https://doi.org/10.30599 /jipfri.v5i2.1186

Mukarramah, Sri, H., Abdul, S.(2016). Pengembangan
Modul Fisika pada Pokok Bahasan Listrik Dinamis
dengan Menggunakan Model Discovery Learning.
Jurnal Fisika FLUX, 13(2), 121-125.
http://ppjp.unlam.ac.id/journal/index.php/f/

Nikkola, T., Reunamo, J., & Ruokonen, 1. (2020).
Kemampuan berpikir kreatif anak-anak dan orientasi
sosial dalam pendidikan dan perawatan anak usia dini
Finlandia. Perkembangan dan Perawatan Anak Usia
Dini,0(0), 1-15.
https://doi.org/10.1080/03004430.2020.1813122

Prasetya, T. 1. (2012). Meningkatkan Keterampilan
Menyusun Instrumen Hasil Belajar  Berbasis
Modul Interaktif Bagi Guru-Guru Ipa Smp N Kota
Magelang. Journal of Educational Research and
Evaluation, 1(2), 106-112.Retrieved
fromhttp://journal.unnes.ac.id/sju/index.php/jer
e

Putri, E. H., Sumarmin, R, & Advinda, L. (2018).
Development Module Biology Learning
Completely by Conceptual Map for Student Grade
XI of Senior High School. International Journal of
Progressive Sciences and Technologies, 6(2), 340-
346.Retrieved fromhttps://rb.gy/81nkn

Qawasmeh, MR, Ahmad, A., & Al-Syouf. (2017). Itu
Pengaruh Penggunaan Model Learning Cycle 5E

Terkomputerisasi terhadap Perolehan Konsep
[lmiah pada Siswa Kelas V. Jurnal Penelitian
Pendidikan Amerika, 5(5), 579-587.

https://doi.org/10.12691/education-5-5-17

Desember 2023, Volume 9 (Special Issue), 121-129

Rizki, D., Yusrizal, Y., Halim, A., & Syukri, M. (2023).
Application of the 5E Learning Cycle Learning
Model to Increase Student Learning Motivation in
Sound Wave Material. Jurnal Penelitian Pendidikan
IPA, 9(1), 412-416.
https://doi.org/10.29303/jppipa.v9i1.2593

Rochmad, R. (2012). Desain Model Pengembangan
Perangkat Pembelajaran Matematika.Kreano, Jurnal
Matematika Kreatif-Inovatif,3(1), 59-72.
https://doi.org/10.15294 /kreano.v3i1.2613

Safitri, 1, Dewi, H.,, & Salastri, R. (2019). Implementasi
Model Pembelajaran Learning Cycle 5E Pada
Materi Hidrolisis Garam Di Kelas XI MIPA SMAN
1 Bengkulu Tengah Tahun Ajaran 2018/2019. Jurnal
Pendidikan Dan Ilmu Kimia, 3(2), 206-212.
https://doi.org/10.33369/atp.v3i2.10507

Sihombing, S., Silalahi, HR, Sitinjak, JR, & Tambunan, H.
(2021). Analisis Minat dan Motivasi Belajar,
Pemahaman Konsep dan Kreativitas Siswa
terhadap Hasil Belajar Selama Pembelajaran dalam
Jaringan. Jurnal Pendidikan Matematika (JUDIKA
EDUCATION), 4(1), 41-55.
https://doi.org/10.31539 /judika.v4i1.2061

Solihudin, T. J. H. (2018). Pengembangan E-Modul
Berbasis Web untuk Meningkatkan Pencapaian
Kompetensi Pengetahuan Fisika pada Materi
Listrik Statis dan Dinamis SMA. Jurnal Wanaha
Pendidikan Fisika, 3(2), 51-61.
https://doi.org/10.17509 /wapfi.v3i2.13731

Suherman, S. & Vidakovich, T. (2022). Penilaian
pemikiran kreatif matematis: Tinjauan sistematis.
Keterampilan Berpikir dan Kreativitas,44, 1-13.
https://doi.org/10.1016/j.tsc.2022.101019

Suwatra, W., Suyatna, A, & Rosidin, U. (2018).
Development of Interactive E-Module for Global
Warming to Grow of Critical Thinking Skills.
International Journal of Advanced Engineering,
Management and  Science, 4(7), 543-549.
https://doi.org/10.22161 /ijaems.4.7.7

Taufig, M. (2012). Remediasi Miskonsepsi Mahasiswa
Calon Guru Fisika Pada Konsep Gaya Melalui
Penerapan Model Siklus Belajar (Learning Cycle)
5E. Jurnal Pendidikan IPA Indonesia,1(2), 198-203.
https://doi.org/10.15294/jpii.v1i2.2139

Torrance, EP (1972). Validitas prediktif dari torrance tes
berpikir kreatif.Jurnal Perilaku Kreatif, 6(4), 236-262.
https://doi.org/10.1002/j.2162-
6057.1972.tb00936.x

Wartono, W., Diantoro, M., & Bartlolona, JR (2018).
Pengaruh model pembelajaran problem based
learning terhadap berpikir kreatif siswa pada topik
elastisitas suatu materi. Jurnal Pendidikan Fisika
Indonesia, 14(1), 32-39.
https://doi.org/10.15294/jpfi.v14i1.10654

128


https://doi.org/10.54783/ijsoc.v4i3.544
http://ppjp.unlam.ac.id/journal/index.php/f/
http://journal.unnes.ac.id/sju/index.php/jer
https://doi.org/10.12691/education-5-5-17
https://doi.org/10.29303/jppipa.v9i1.2593
https://doi.org/10.15294/kreano.v3i1.2613
https://doi.org/10.33369/atp.v3i2.10507
https://doi.org/10.31539/judika.v4i1.2061
https://doi.org/10.17509/wapfi.v3i2.13731
https://doi.org/10.22161/ijaems.4.7.7
https://doi.org/10.15294/jpii.v1i2.2139
https://doi.org/10.1002/j.2162-%206057.1972.tb00936.x
https://doi.org/10.1002/j.2162-%206057.1972.tb00936.x

Jurnal Penelitian Pendidikan IPA (JPPIPA) Desember 2023, Volume 9 (Special Issue), 121-129

Wati, NS, & Yarbrough, ND (2016). Penilaian berpikir
kreatif lintas budaya menggunakan tes Torrance of
Creative Thinking (TTCT): masalah terjemahan
dan validitas. Jurnal Penelitian Kreativitas,28(2), 154-
164.
https://doi.org/10.1080/10400419.2016.1162571

129


https://doi.org/10.1080/10400419.2016.1162571

