
oid:29178:19689813Similarity Report ID: 

WORD COUNT

4400 Words
CHARACTER COUNT

25601 Characters

PAGE COUNT

12 Pages
FILE SIZE

2.0MB

SUBMISSION DATE

Jul 8, 2022 10:08 PM GMT+7
REPORT DATE

Jul 8, 2022 10:09 PM GMT+7

18% Overall Similarity
The combined total of all matches, including overlapping sources, for each database.

8% Internet database 15% Publications database

Crossref database Crossref Posted Content database

7% Submitted Works database

Excluded from Similarity Report

Bibliographic material Manually excluded text blocks

Summary

PAPER NAME

JPFK 
AUTHOR

Wy dkk



Jurnal Pendidikan Fisika dan Keilmuan (JPFK) 
Vol. 8, No 1., Maret 2022, pp. XX-XX 
P-ISSN: 2549-4996, E-ISSN: 2548-5806, DOI: http://doi.org/10.25273/jpfk.v5i2.50XX     

  

Received August 28, 20XX; Revised September 7, 20XX; Accepted September 15, 20XX 

 
 

 

 
   

    

   

 

 

 

Abstract 

This study aims to produce vibration and wave teaching materials in electronic modules based 
on the STEM approach. This study uses research and development methods with a 4D 
development model. The research subjects were all Physics Education study program students 
who took vibration and wave courses. Data collection tools include validation sheets (materials 
and media), response questionnaires to measure the practicality of the module, and tests to 
measure the module's effectiveness. The data analysis technique uses proportions with 
predetermined criteria and practicality. The effect size equation is used to measure the module's 
effectiveness. The results showed that (1) the e-module was feasible to use according to the 
expert with an average value of 3.77 material and media validation results and 3.86 very valid 
categories; (2) the practicality of the e-module with a very practical category is 76.75% and (3) 
the effectiveness of the e-module in increasing the HOTS of students with the criteria is very 
effective. 

 
 

 

  

 
INTRODUCTION  

In the era of the Industrial Revolution 4.0, changes occurred in every aspect 
of life. The use of technology in this era causes a paradigm shift in society, 
especially in obtaining information (Darmawan, 2014). Technological developments 
also have a significant impact on the field of education. Education is a process of 
communication and information from educators to students that contain educational 
information through the media to present ideas, ideas, and educational materials, 
as well as the students themselves. The success of education is closely related to 
the learning process. In the current technological era, learning no longer has to go 
through a face-to-face process (offline) but can also be done through a virtual face-
to-face process (online). Zhang et al. (2017) stated that innovative learning 
resources that can be used by students anywhere and anytime are needed by 
students today. This was also conveyed by (Suastika & Triwahyuningtyas, 2019) 
statement that quality electronic teaching materials are needed in online learning. 

The results of interviews with lecturers who are effective vibration subjects 
show that the learning resources used are printed book modules with an average 
number of more than 100 pages. This makes students too heavy to carry during 
lectures and away from the impression of technology-based learning. 
Characteristics of quality teaching materials, namely (1) can be used independently 
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by students both in the learning process and outside the learning process; (2) 
compiled systematically and completely; (3) following the times, especially 
technology and knowledge; and (4) designed in a language that is easily accessible 
to students. Especially at this time, the Ministry of Education and Culture 
encourages all universities to be able to implement online learning. This is also 
stated in the Educational Plan regarding an independent campus, one of which is to 
use practical and economic learning resources that students can use at any time. 
Therefore, quality teaching materials are needed to make it easier for students to 
understand the material being studied.  

One of the important teaching materials in learning is the learning module. 
Ferdianto et al. (2019) stated that the use of modules in learning aroused students' 
interest in learning and made it easier for students to understand concepts through 
the systematic steps contained in the modules. The module can be in print and can 
also be transformed into an electronic form of presentation so that it is called an 
electronic module (e-module). E-module is a form of self-study material that is 
systematically arranged and is displayed in an electronic format, in which there is 
audio, animation, and navigation (Sugianto et al., 2013). Ariyanti et al. (2019) states 
that e-modules are a combination of print and computer media so that they can 
present information in a structured, attractive manner and have a high level of 
interactivity. Through these e-modules, students can carry out independent learning 
without the time and place restrictions. Several studies have developed learning e-
modules that impact improving students' skills and learning outcomes. Serevina et 
al. (2018) developed an effective PBL-based e-module to improve science process 
skills. With STEM-based e-modules integrated with reading materials and 
experimental activities, science learning can develop better and quality questioning 
skills (Nurramadhani et al., 2020). 

This electronic module can be made using a flip book maker. Some of the 
advantages include; 1) animations and graphics are consistent and flexible for any 
window size and screen resolution on the user's monitor; 2) image quality is 
maintained; 3) program loading time is relatively fast; 4) the resulting program is 
interactive; 5) easy to create animation and 6) easy to integrate with several other 
programs (Maizora, 2016). The display of text, images, animation, and sound can 
be designed as creatively as possible with Macromedia flash to display the material 
or concept more attractively (Citrasukmawati et al., 2017). The courses on 
visualistic phenomena can be easily explained through several software 
advantages. One of the subjects that can be explained through visual animation is 
the wave vibration course. 

Vibration and waves courses are compulsory subjects for undergraduate 
physics education study program undergraduate students. The material discussed 
includes vibrations ranging from simple harmonic motion to electromagnetic waves 
and advanced materials in basic physics 1. The learning outcomes of this course 
are a collection of concepts and their logical application in physics concepts and 
their applications. Critical. In addition to understanding theoretical concepts, 
students can also verify various concepts of vibration and waves through 
experimental activities in the laboratory. At the end of the lecture, students produce 
engineering products from the application of vibration and wave concepts. 

From the results of interviews with lecturers in charge of vibration and wave 
courses, information was obtained that wave vibration training is carried out so that 
students master various concepts of vibration and waves as well as skills in 
verifying vibration and wave concepts through practical activities. However, 
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students have not been directed to produce engineering products by applying 
vibration and wave concepts. So that the level of cognitive taxonomy of creating, 
which is the highest and most complex level (Gunawan & Paluti, 2017) in this 
course, has not been limited. The ability to create it with the ability to generalize 
and produce. The ability to generalize is the ability to think divergently, which is the 
core of creative thinking. The ability to handle a comprehensive dimension of 
knowledge involves not only one particular field of science but also other fields. 
This knowledge includes factual, conceptual, procedural, and metacognitive 
knowledge (Anderson & Krathwohl, 2002). Therefore, other learning approaches 
are needed to train students to produce engineering products by being associated 
with various factual and procedural knowledge, one of which is the science, 
technology, engineering, and mathematical (STEM) approach. 

The STEM approach to learning is an innovation in education to develop the 
skills prospective physics teacher students need in the 21st century. Fitriyani et al. 
(2020) states that STEM education means involving four disciplines, namely 
science (IPA), technology (technology), engineering (Engineering), and 
mathematics (Mathematics). This is because of natural science, technology, 
engineering/engineering, and the basic foundation in the development of Science 
and Technology (IPTEK). The STEM approach can train students to solve real-
world problems through a problem-solving-based design used by scientists. 

Vibration and wave learning through STEM-based e-modules is the solution 
to help prospective physics teacher students develop their thinking skills. Students 
are expected to be successful in problem-solving to design a product like a 
scientist. This is shown from the results of expert research, and it is known that 
STEM learning can develop students' thinking skills. Research Fitriyani et al. 
(2020), concluded that higher-order thinking skills improve through STEM-based 
learning. Handayani et al. (2021) stated that the STEM integrated physical E-
Module equipped with quizzes can train students' critical thinking skills. Therefore, 
in this study, we developed an interactive electronic lecture module based on the 
science, technology, engineering, and mathematics (STEM) approach in vibration 
and wave courses so that students can learn independently and their ability to 
produce a product can be expected. This research will focus on the development 
aspect so that electronic module products will be produced that meet the criteria for 
the validity and effectiveness of the media produced. 

 
METHODS  

The method used in this study is a research and development method with a 
4-D development model. The 4D development stage consists of 4 stages: Define, 
Design, Develop, and Disseminate (Sugiyono, 2018). The development chart for 
the STEM-based vibration and wave module is presented in Figure 1. 

The define stage contains activities to implement what products will be 
developed and their specifications. This stage is a needs analysis activity carried 
out through research. Design (planning) contains activities to make designs for 
products that have been determined. Developing (development) contains activities 
to make a design into a product and repeatedly test the product's validity until the 
resulting product is valid, practical, and effective. Disseminate (dissemination) 
contains activities to disseminate products that have been tested for use by others. 
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Figure 1. STEM-based vibration and wave module development chart 
 
The research sample includes all physics education students taking vibration 

and waves courses. The data collected in the research are qualitative and 
quantitative. Data collection instruments used validation sheets, closing activities 
with a Likert scale, and essay tests to measure HOTS. The module aspect is seen 
from the material and media aspects. The material aspects include content, 
presentation, language, and STEM component approach. Media aspects include 
graphics or display, transitions, transition systems, animation systems, and 
evaluation systems in electronic modules. Meanwhile, the practicality level module 
developed was seen from student response questionnaires. Indicators of 
practicality aspects include (1) ease of accessing e-module links online, (2) ease of 
use of navigation features, (3) security from bugs (errors) in the application, (4) 
ease of self-study of e-modules, (5) access to e-modules to find time to find parts of 
the material, (6) ease of use of e-modules for daily learning, (7) the benefits of e-
modules to stimulate learning motivation, (8) e-modules to improve understanding 
of material concepts, (9) the benefits of e-modules to increase interest in learning 
and (10) new knowledge presented in e-modules. 

The quality of the module is seen from the height and practicality of the 
module. To view and apply the data analysis module using equations to determine 
the validity and practicality of the module (Sulastri et al., 2022). The results are 
interpreted in Tables 1 and 2. Meanwhile, for the module's effectiveness, effect size 
analysis was used (Cohen, 1998). 

 
Table 1. Module Feasibility Interpretation Criteria 

Interval Criteria 

3.25 < V ≤ 4.00 Very valid 

2.50 < V ≤ 3.25 Valid 

1.75 < V ≤ 2.50 Less valid 

1.00 ≥ V ≤ 1.75 Invalid 
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Table 2. Practical Interpretation Criteria for Modules 
Interval Criteria 

P ≥ 85% Very practical 

70% ≤ P < 85% Practical 

50% ≤ P < 70% Less practical 

P < 50% Inpractical 

 
RESULTS AND DISCUSSION  

The development of e-modules based on the STEM approach using a 4D 
model includes define, design, develop and disseminate (Sugiyono, 2018). A needs 
analysis is carried out through document review and interviews at the defined 
stage. The documents reviewed include the Semester Implementation Plan (RPS), 
teaching materials, references, and practical guides for vibration and wave courses. 
Based on the results of the RPS study, it is known that the learning method applied 
in the vibration and wave courses generally uses the inquiry method. Students 
pose real problems in everyday life at the beginning of learning, and then students 
try to solve these problems. In addition, students are also given the freedom to 
formulate existing equations. Theories obtained in the classroom face to face are 
carried out through experiments in the laboratory. The learning media used in the 
course are laptops and blackboards. While the teaching materials used are 
handouts, reference books, and modules. The modules are prepared by a team of 
lecturers who are effective in the subject consisting of material, examples, and 
practice questions. Modules are made in printed form and have not been integrated 
with the inquiry method used in learning. The interviews with powerful lecturers 
showed that students had difficulty understanding the material. This can be seen 
from the exam results; most of the students solved the HOTS criteria. The lecturer 
said that when he trained students to inquire, the students seemed confused, so 
they needed extra guidance from the lecturer. Interviews with students also 
revealed that some of the materials on vibrations and waves were considered 
difficult by students. They say that many formulas are abstract in the matter of 
vibrations and waves. Therefore, it is necessary to develop STEM-based electronic 
modules to facilitate students in developing higher thinking skills, namely being able 
to analyze, develop and create. Handayani et al. (2021) found that STEM 
integrated physical e-modules can facilitate students in developing critical thinking 
skills to compete in the industrial revolution 4.0. 

The design stage contains activities to design the product that has been 
determined. At this stage, the steps are carried out, namely: (1) formulating 
learning objectives and indicators, (2) determining learning materials and sub 
materials, (3) STEM components in each learning material, (4) preparing learning 
materials, (5) preparing structural modules, and (6) development of electronic 
modules using FlipBook Maker Pro. Learning objectives and indicators are based 
on sub-achievements of course graduates. The materials and sub-materials that 
will be discussed in the module are determined based on the objectives and 
indicators. The results of the STEM components for each material are presented in 
Table 3. 

 
Table 3. Results of STEM Component Analysis on Vibration and Wave Materials 

Materials 
STEM Components 

Science Technology Enginering Mathematics 

The Basic Concept of Harmonic 
Vibration 

√ √ √ √ 

Superposition and Energy of Simple √ √ √ √ 

6

9
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Harmonic Motion 

Damped Vibration √ √ √ √ 

Forced Vibration √ √ √ √ 

Basic Concepts of Waves √ √ √ √ 

Wave Properties √ √  √ 

Mechanical Wave √ √  √ 

Sound Wave √ √ √ √ 

Electromagnetic wave √ √ √ √ 

 
 The structure of the module developed includes an introduction, a table of 

contents, an overview of the course, instructions for using the module, a 
presentation of material, and references. The material in the module is presented in 
9 chapters, namely chapter 1, the basic concept of vibration, chapter 2, 
superposition and harmonic motion energy, damped vibration, chapter 4 vibration, 
chapter 5, basic wave concepts, chapter 6, wave properties, chapter 7, wave 
mechanics, chapter 8 sound waves, and chapter 9 electromagnetic waves. The 
material's preparation is based on the difficulty level and the material's order. The 
presentation of the material for each chapter consists of learning objectives, an 
explanation of the material accompanied by pictures, examples of questions and 
their solutions, practice questions, a let us explore column, a let us learn column 
and a summary.    

Figure 2. (a) Interpretation Result of Material Aspect Validation, (b) Interpretation 
Result of Media Aspect Validation 

 
The developing stage contains activities to make a design to see the product 

and test its validity and practicality for the module validity and practicality. 
Validation was carried out involving three material experts and three media experts. 
The expert validates the module based on assessing the material and media 
aspects. The results become the basis for revising the e-module so that the STEM-
based e-module is feasible to use. The results of experts' validation of material and 
media aspects show that the developed e-module has very valid criteria (Figure 2). 
The suggestions for module revision and improvement based on expert judgment 
are presented in Table 4 and Table 5. 

 
Table 4. Revision of STEM-Based E-Module Design during  

the Material Expert Validation Process 

Aspect 
Expert assessment and 

revision suggestions 
Revised results 

Contents aspect The material's depth is 
appropriate for achieving the 

Material improvement is associated 
with phenomena in everyday life 

3

7

7

10

28
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learning objectives but has not 
fully provided a direct experience 
to students.  

Material Presentation 

The material has been presented 
well but is not deep enough to 
start students exploring and 
innovating, and it is necessary 
according to the latest 
developments 

Provide several stimuli and 
examples that are appropriate to the 
material and contextual so that 
students are interested in exploring 
and innovating 

Aspect of language 
The language used is easy to 
reach 

- 

STEM Substance in 
Material 

STEM context packaging in daily 
activities, not in a practical setting. 
For example, a vehicle passes 
through a pothole in the road so 
that the motor shock "reacts." 

In the let us explore section, a 
stimulus is given in the form of 
presenting phenomena in everyday 
life. 

 
Table 5. Revision of STEM-Based E-Module Design during  

the Media Expert Validation Process 

Aspect 
Expert assessment and 

revision suggestions 
Revised results 

Module Organization The module's structure is good 
enough; it should be arranged 
based on the material of the 
sequence, starting from basic to 
complex material 

The material is presented from basic 
to complex and begins with real 
phenomena in everyday life 

Attractiveness 
The modules presented are quite 
interactive, and the work 
instructions are clear 

The selection of images should be 
adjusted to the content of the 
material 

Writing 
The use type and size of letters 
are adjusted to be seen clearly 
when read using Android 

Choose the appropriate font type 
and size so that it can be read clearly 

Media Language Already well  - 

Media Consistency Already well - 

Graphic design 
The color combination is quite 
good but not yet contextual 

Presenting contextual images 

 
The practicality of STEM-based e-modules can be seen from the results of 

student responses to the use of e-modules. The questionnaire results have 
practical criteria with an average proportion of 76.75%. The results of the 
practicality of the e-module for each aspect are presented in Table 6. 

Table 6. Interpretation of E-Module Practicality 

Aspects of Practical Assessment Percentage (%) Criteria 

Ease of accessing e-Modul links online 80.00 Practical 

Ease of use of navigation features 77.50 Practical 

Security from bugs (errors) in apps 61.25 Less practical 

E-Module ease of self-study 81.25 Practical 

Access the e-module time finding parts of the material 71.25 Practical 

Ease of use of e-modules for everyday learning 76.25 Practical 

The benefits of e-modules are to stimulate learning 
motivation 

81.25 Practical 

Benefits of e-modules to improve understanding of material 76.25 Practical 

The benefits of e-modules are to increase interest in learning 81.25 Practical 

New knowledge presented in the e-module 81.25 Practical 

Average Percentage 76.75 Practical 

21

35
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Based on the expert validation test and e-module practicality test, it is known 

that the developed STEM-based e-module is feasible to use with very valid and 
practical criteria. This is to the research of Handayani et al. (2021), Sudirman et al. 
(2018); and Alfiriani & Hutabri (2017) concluded that quality learning modules are 
feasible to use in learning. Some parts of the e-module need to be improved 
according to the revision suggestions from the experts (Table 4 and Table 5). The 
results of the e-module display after the revision are presented in Table 7. 

 
Table 7 Display of E-Module Parts After Revision 

No E-Module Display Information 

1 

 

Initial view when clicking 
the module link 

2 

 

Cover display in e-module 

3 

 

General view of the 
course 

9

27

39

43
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4 

 

Display of e-module 
usage instructions 

5 

 

 

Display of material 
presented in e-modules 
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6 

 

Display of activity 
experiments and 

innovations 

 
The electronic module design based on the STEM approach that has been 

developed has met the characteristics of the module. Deafirmanda et al. (2017) 
stated that a good module has the characteristics of self-instruction, self-containers, 
stand-alone, and adaptive. The developed module can be said to be self-contained 
because its presentation includes all the required learning materials. This module 
has fulfilled the stand-alone characteristics because to study, it does not depend on 
other teaching materials/media or does not have to be used together with other 
teaching materials/media. In addition, the module also fulfills adaptive 
characteristics because it has adapted to the development of science and 
technology; it has also made it easier for users, according to the practical results 
shown in Table 6.  

Implementing e-modules that have been tested on students is at the 
dissemination stage. The results of implementing STEM-based e-modules through 
the HOTS test are presented in Table 8. 

 
Table 8. Increasing Student HOTS in Each Aspect After  

Implementation of STEM-Based E-Modules 
Aspect N-Gain Criteria 

Analyze 0.49 Moderate 

Evaluate 0.13 low 

Create 0.30 Moderate 

 
The use of STEM-based e-modules on vibrations and waves has been 

proven to increase the HOTS of prospective physics teacher students in all aspects 
of HOTS (Table 9). Improved aspects of analyzing and creating in the medium 
category and improving aspects in the low category. This result was also found by 
research (Nurhayati et al., 2022) that STEM-based e-modules can increase student 
HOTS. The effectiveness of the e-module implementation shows that the STEM-
based e-module is very effective in increasing student HOTS (Table 9). Fitriyani et 
al. (2020); Mustofa (2016) also showed that STEM-based learning could increase 
students' HOTS. However, when viewed from every aspect of HOTS, the 
effectiveness of e-modules is still less effective in improving development aspects. 
The ability to make something based on certain criteria and standards Nurhayati & 
Angraeni (2017) states that it can be done if students can plan and carry out 
problem-solving appropriately, understand the correct objectives, and provide the 

5

7

8
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right reasons/evidence so that the written answers will answer the question in 
question. The STEM steps in the module have supported the development of 
students' higher-order thinking skills through observation, experimentation, and 
innovation. However, in the experimental process, students have not been fully 
given the freedom to design experiments to solve problems. In the module, guiding 
questions are still presented for problem-solving. This makes students follow the 
questions in the module to explore students' abilities in development. 

 
Table 9. Effectiveness of Using STEM-Based E-Modules  

in increasing student HOTS 
HOTS Aspek Aspect d Criteria 

Analyze 1.72 Very Big 

Evaluate 0.12 Very Small 

Create 0.94 Very Big 

Overall 0.93 Very Big 

 
CONCLUSION  

The Vibration and Wave E-Module has been successfully developed using 
the STEM approach. The media and materials expert team has provided several 
suggestions for improving the design and substance of the e-module. The validity 
index shows the e-module is in very valid criteria. The e-module that has been 
developed is considered practical so that it is easy to use. The results of the 
effectiveness test show that the use of STEM-based vibration and wave e-modules 
can be effective in training and improving student HOTS. However, it is necessary 
to further develop the "creating" aspect of HOTS through the integration of STEM 
projects in vibration and wave e-modules.. 
  
REFERENCES 
Alfiriani, A., & Hutabri, E. (2017). Kepraktisan dan keefektifan modul pembelajaran 

bilingual berbasis komputer. Jurnal Kependidikan, 1(1), 12–23. 
Anderson, L. W., & Krathwohl, D. R. (2002). A Taxonomy for Learning, Teaching, and 

Assesing: A Revision of Bloom’s Taxonomy of Educatioanl Objectives. Addison 
Wesley Longman, Inc. 

Ariyanti, I., Lesmono, A. D., & Supriadi, B. (2019). Kelayakan E- Modul Flow Virtual 
Simulation Berbasis. Jurnal Pembelajaran Fisika, 8(3), 214–221. 

Citrasukmawati, A., Rahardjo, R., & Tjandrakirana, T. (2017). Pengembangan 
Perangkat Pembelajaran Ipa Dengan Tampilan Macromedia Flash Di Smp. JPPS 
(Jurnal Penelitian Pendidikan Sains), 1(2), 94–100. 
https://doi.org/10.26740/jpps.v1n2.p94-100 

Cohen, J. (1998). Statistictical power analysis for the behavioral science, Second 
Edition. Lawrence Erlbaum Associate. 

Darmawan, D. (2014). Pengembangan E-lerning Teori dan Lesan. PT Remaja 
Rosdakarya Offset. 

Deafirmanda, Y., Astuti, I., & Usman, A. (2017). Pengembangan Modul Pembelajaran 
Reaksi Reduksi-oksidasi dengan Pendekatan Konstruktivistik. Jurnal Pendidikan 
Dan Pembelajaran Khatulistiwa, 6(11), 1–9. 

Ferdianto, F., Setiyani, & Nurulfatwa, D. (2019). 3D page flip professional: Enhance of 
representation mathematical ability on linear equation in one variable. Journal of 
Physics: Conference Series, 1188(1). https://doi.org/10.1088/1742-
6596/1188/1/012043 

Fitriyani, A., Toto, T., & Erlin, E. (2020). IMPLEMENTASI MODEL PjBL-STEM UNTUK 
MENINGKATKAN KETERAMPILAN BERPIKIR TINGKAT TINGGI. Bioed : Jurnal 

3

5

14

45



                 P-ISSN: 2442-8868   |   E-ISSN: 2442-904X 
 

Jurnal Pendidikan Fisika dan Keilmuan (JPFK), Vol. 8, No. 1, Maret 2022, 5X-7X. 

70 

Pendidikan Biologi, 8(2), 1–6. https://doi.org/10.25157/jpb.v8i2.4375 
Gunawan, I., & Paluti, A. R. (2017). Taksonomi Bloom–revisi ranah kognitif: kerangka 

landasan untuk pembelajaran, pengajaran, dan penilaian. Premiere Educandum: 
Jurnal Pendidikan Dasar & Pembelajaran, 20(2), 98–117. http://e-
journal.unipma.ac.id/index.php/PE 

Handayani, E. S., Yuberti, Saregar, A., & Wildaniati, Y. (2021). Development of STEM-
integrated physics e-module to train critical thinking skills: The perspective of 
preservice teachers. IOP Conference Series: Earth and Environmental Science, 
1796(1). https://doi.org/10.1088/1742-6596/1796/1/012100 

Maizora, S. (2016). Pembuatan Media Pembelajaran dengan Macromedia Flash 8. 
Mustofa, I. (2016). Jendela Logika dalam Berfikir; Deduksi dan Induksi sebagai Dasar 

Penalaran Ilmiah. EL-BANAT: Jurnal Pemikiran Dan Pendidikan Islam, 6(2), 1–21. 
Nurhayati, & Angraeni, L. (2017). Analisis Kemampuan Berpikir Tingkat Tinggi 

Mahasiswa (Higher Order Thinking) dalam Menyelesaikan Soal Konsep Optika 
melalui Model Problem Based Learning. Jurnal Penelitian & Pengembangan 
Pendidikan Fisika, 3(2), 119–126. https://doi.org/10.21009/1.03201 

Nurhayati, N., Wahyudi, W., & Saputri, D. F. (2022). Implementation of vibration and 
waves module based on stem education to improve higher-order thinking ability 
viewed from student’s self confidence. Jurnal Pendidikan Matematika Dan IPA, 
13(1), 40–50. 

Nurramadhani, A., Lathifah, S. S., & Permana, I. (2020). Students’ Generated 
Questions Quality by Developing STEM-based E-Module in Science Learning. 
Scientiae Educatia, 9(2), 134–152. https://doi.org/10.24235/sc.educatia.v9i2.7131 

Serevina, V., Sunaryo, Raihanati, Astra, I. M., & Sari, I. J. (2018). Development of E-
Module Based on Problem Based Learning (PBL) on Heat and Temperature to 
Improve Student’s Science Process Skill. The Turkish Online Journal of 
Educational Technology, 17(3), 26–36. 

Suastika, K. I., & Triwahyuningtyas, D. (2019). Pengembangan E-Modul Berbasis 
Inkuiri Untuk Pembelajaran Geometri. Mathematics Education Journal, 2(2), 98–
103. 

Sudirman, Kistiono, & Taufiq. (2018). Pengembangan Modul Mata Kuliah Gelombang 
Berbasis STEM (Science, Technology, Engineering and Mathematics) pada 
Program Studi Pendidikan Fisika. Jurnal Inovasi Dan Pembelajaran Fisika (JIPF), 
5(2), 134–140. 

Sugianto, D., Abdullah, A. G., Elvyanti, S., & Muladi, Y. (2013). Modul Virtual: 
Multimedia Flipbook Dasar Teknik Digital. Innovation of Vocational Technology 
Education, 9(2), 101–116. https://doi.org/10.17509/invotec.v9i2.4860 

Sugiyono. (2018). Metode Penelitian Pendidikan (Pendekatan Kuantitatif, Kualitatif, 
dan R&D). ALFABETA CV. 

Sulastri, A., Badruzsaufari, B., Dharmono, D., Aufa, M. N., & Saputra, M. A. (2022). 
Development of Science Handouts Based on Critical Thinking Skills on the Topic 
of the Human Digestive System. Jurnal Penelitian Pendidikan IPA, 8(2), 475–480. 
https://doi.org/10.29303/jppipa.v8i2.1156 

Zhang, J., Cai, Z., Zhao, Z., & Ji, K. (2017). Cell Phone-based Online Biochemistry and 
Molecular Biology Medical Education Curriculum. Medical Education Online, 
22(1). 

 



oid:29178:19689813Similarity Report ID: 

18% Overall Similarity
Top sources found in the following databases:

8% Internet database 15% Publications database

Crossref database Crossref Posted Content database

7% Submitted Works database

TOP SOURCES

The sources with the highest number of matches within the submission. Overlapping sources will not be
displayed.

1
ppjp.ulm.ac.id 1%
Internet

2
Nurhayati Nurhayati, Wahyudi Wahyudi, Dwi Fajar Saputri. "IMPLEMEN... <1%
Crossref

3
Setiyani, Stevanus Budi Waluya, Y.L Sukestiyarno, Adi Nur Cahyono. "E-... <1%
Crossref

4
Ayu Novitasari Pane, Doni Andra, I Wayan Distrik. "The development ph... <1%
Crossref

5
University of Malaya on 2021-09-26 <1%
Submitted works

6
Supratman, Toni Arianto, Efmi Maiyana. "Development of Local Web-B... <1%
Crossref

7
Dewi Handayani, Elvinawati Elvinawati, Isnaeni Isnaeni, Muzanip Alperi.... <1%
Crossref

8
Nurhayati,  Wahyudi, L Angraeni. "The influence of problem based learn... <1%
Crossref

Sources overview

https://ppjp.ulm.ac.id/journal/index.php/bipf/article/download/11142/pdf
https://doi.org/10.26418/jpmipa.v13i1.43653
https://doi.org/10.3991/ijim.v16i04.25329
https://doi.org/10.1088/1742-6596/1796/1/012086
https://doi.org/10.1088/1742-6596/1471/1/012003
https://doi.org/10.3991/ijim.v15i07.21559
https://doi.org/10.1088/1742-6596/2104/1/012007


oid:29178:19689813Similarity Report ID: 

9
ejournal.undiksha.ac.id <1%
Internet

10
scribd.com <1%
Internet

11
iopscience.iop.org <1%
Internet

12
jurnal.uinbanten.ac.id <1%
Internet

13
Humairah Humairah, Uswatun Chasanah, Eko Handoyo. "An Evaluation ...<1%
Crossref

14
M Arifuddin, N P Hidayah, S Mahtari. "The development of electronic m... <1%
Crossref

15
N Fadieny, A Fauzi. "The analysis of instructional media in developmen... <1%
Crossref

16
Supratman Zakir, Efmi Maiyana, Agus Nur Khomarudin, Rina Novita, M... <1%
Crossref

17
Indah Puspita Sari, Adi Nurjaman. "Development of Visual Basic Applic... <1%
Crossref

18
e-journal.unipma.ac.id <1%
Internet

19
R Seruni, S Munawaroh, F Kurniadewi, M Nurjayadi. "Implementation of... <1%
Crossref

20
Elfa Sari Handayani,  Yuberti, Antomi Saregar, Yunita Wildaniati. "Devel... <1%
Crossref

Sources overview

https://ejournal.undiksha.ac.id/index.php/JET/article/download/42458/21289
https://www.scribd.com/document/392625803/JURNAL
https://iopscience.iop.org/article/10.1088/1742-6596/1796/1/012100
http://jurnal.uinbanten.ac.id/index.php/ijes/article/view/3913
https://doi.org/10.31004/basicedu.v6i3.2388
https://doi.org/10.1088/1742-6596/2104/1/012016
https://doi.org/10.1088/1742-6596/1185/1/012078
https://doi.org/10.1088/1742-6596/1779/1/012008
https://doi.org/10.30738/indomath.v4i2.6
http://e-journal.unipma.ac.id/index.php/JPFK/article/download/10783/pdf
https://doi.org/10.1088/1742-6596/1521/4/042085
https://doi.org/10.1088/1742-6596/1796/1/012100


oid:29178:19689813Similarity Report ID: 

21
N Muhammad, F Hamid, M Misbah, D Dewantara. "E-module on elastici... <1%
Crossref

22
Universitas Musamus Merauke on 2021-03-28 <1%
Submitted works

23
journal2.unusa.ac.id <1%
Internet

24
journal.iaimnumetrolampung.ac.id <1%
Internet

25
Lica Perta Juliyas Muharni, Yenita Roza, Maimunah Maimunah. "Penge... <1%
Crossref

26
South University on 2022-04-21 <1%
Submitted works

27
Universitas Mataram on 2022-03-11 <1%
Submitted works

28
repository.uhamka.ac.id <1%
Internet

29
F Nisak, Y Yulkifli. " Development of electronic module using inquiry ba... <1%
Crossref

30
Rosita Madjis Mudjid,  Supahar, Himawan Putranta, Dickson Simonidez... <1%
Crossref

31
T Susanti, F Kurniadewi, M Nurjayadi. "Development of protein metabol... <1%
Crossref

32
oapub.org <1%
Internet

Sources overview

https://doi.org/10.1088/1742-6596/2104/1/012015
https://journal2.unusa.ac.id/index.php/EHDJ/article/download/2519/1601/13087
https://journal.iaimnumetrolampung.ac.id/index.php/jed/article/view/1510
https://doi.org/10.31004/cendekia.v5i1.395
http://repository.uhamka.ac.id/id/eprint/14203/1/FKIP_PGSD_1601025053_MELLY%20SISKA%20PRATIWI.pdf
https://doi.org/10.1088/1742-6596/1876/1/012085
https://doi.org/10.3991/ijim.v16i06.27855
https://doi.org/10.1088/1742-6596/1869/1/012025
https://www.oapub.org/edu/index.php/ejes/article/view/3317


oid:29178:19689813Similarity Report ID: 

33
A Marwanto, N Hendrik, T A Prasetya. "The development of tungsten in... <1%
Crossref

34
D D Astuti, S Rahmatullah, Y Sukmawardani, C Z Subarkah. "Utilization ... <1%
Crossref

35
Flaviana Claudia Andayani, Raharjo Raharjo, Widowati Budijastuti. "The... <1%
Crossref

36
K Mawardi, E S Dewi, S Asmah, T N Pratiwi, U I Sari, F G Putra,  Widaya... <1%
Crossref

37
M Mustari, P Marwoto, R S Iswari, F A Ginanjar, Y Anjelinar. "Developm... <1%
Crossref

38
R G T Kusumah, A Walid, I Sugiharta, E P Putra, I Wicaksono, M Erfan. "... <1%
Crossref

39
Sutarto, Ahmad Muzaki , Intan Dwi Hastuti, Sukron Fujiaturrahman, Zai... <1%
Crossref

40
Universitas Negeri Surabaya The State University of Surabaya on 2019-...<1%
Submitted works

41
Western Governors University on 2019-04-15 <1%
Submitted works

42
mpb.fkip.unri.ac.id <1%
Internet

43
M Misbah, F D Sasmita, P A C Dinata, U A Deta, N Muhammad. "The val... <1%
Crossref

44
Mulyadi, R Syahrul,  Atmazaki,  Agustina. "The Development Of E-Modu... <1%
Crossref

Sources overview

https://doi.org/10.1088/1742-6596/1446/1/012005
https://doi.org/10.1088/1742-6596/1869/1/012028
https://doi.org/10.31932/jpbio.v6i1.845
https://iopscience.iop.org/article/10.1088/1742-6596/1155/1/012080
https://doi.org/10.1088/1742-6596/1572/1/012018
https://doi.org/10.1088/1742-6596/1467/1/012047
https://doi.org/10.3991/ijim.v16i03.24949
https://mpb.fkip.unri.ac.id/wp-content/uploads/2020/06/Local-Wisdon-Of-Lubuk-Larangan-In-Subayang-Rivers-as-a-Source-Of-Learning-Environmental-Education-compressed.pdf
https://doi.org/10.1088/1742-6596/1796/1/012070
https://doi.org/10.1088/1742-6596/1471/1/012002


oid:29178:19689813Similarity Report ID: 

45
Universiti Malaysia Sabah on 2022-06-20 <1%
Submitted works

46
D Rochintaniawati, R R Agustin, L Rusyati. "The aesthetics display, prog...<1%
Crossref

Sources overview

https://doi.org/10.1088/1742-6596/1157/2/022009


oid:29178:19689813Similarity Report ID: 

Excluded from Similarity Report

Bibliographic material Manually excluded text blocks

EXCLUDED TEXT BLOCKS

Jurnal Pendidikan Fisika dan Keilmuan (JPFK
Sekolah Bogor Raya on 2021-05-09

Received August 28, 20XX; Revised September 7, 20XX; Accepted September 15, ...
Universitas Negeri Surabaya The State University of Surabaya on 2022-03-16

Excluded from Similarity Report


