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 Teachers as facilitators in learning are expected to develop learning 

that integrates 21st-century skills so that students are ready to 

compete in this era. One of the things teachers can do is develop e-

modules based on the Creative Problem Solving (CPS) model. This 

research is research and development with 4D models. The purpose 

of this study is to produce an integrated 21st-century physics e-

module based on the CPS model. Data analysis using descriptive 

analysis. Research results: E-module physics based on CPS model 

integrated 21st-century skills have met the valid criteria: for the 

content, feasibility component is in the very valid category with a 

value of 93.18, the presentation component is in the very valid 

category with a value of 85, the graphic component is in the 

category very valid with a value of 95.45, and the language 

component is in the very valid category with a value of 83. 

Therefore, this CPS-based e-module has met the criteria to be 

piloted in schools. 
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MODUL ELEKTRONIK BERBASIS PEMECAHAN MASALAH 

KREATIF TERINTEGRASI DENGAN KETERAMPILAN ABAD 21 
  ABSTRAK 
Kata Kunci: 

CPS 

Modul elektronik fisika 

Keterampilan abad 21 

 

 Guru sebagai fasilitator dalam pembelajaran diharapkan mampu 

mengembangkan pembelajaran yang mengintegrasikan 

keterampilan abad 21 agar siswa siap bersaing di era ini. Salah satu 

hal yang bisa dilakukan guru adalah mengembangkan  e-modul 

berbasis model Creative Problem Solving (CPS). Penelitian ini 

merupakan penelitian dan pengembangan dengan menggunakan 

model 4D (Thiagarajan). Tujuan penelitian ini adalah menghasilkan 

e-modul pembelajaran fisika terintegrasi abad 21 berbasis model 

CPS. Analisis data menggunakan analisis deskriptif. Hasil 

penelitian: E-modul fisika berbasis model CPS terintegrasi 

keterampilan abad 21 telah memenuhi kriteria valid: untuk 

komponen kelayakan isi berada pada kategori sangat valid dengan 

nilai 93,18, komponen penyajian berada pada kategori sangat valid 

dengan nilai 85, komponen kegrafikan berada pada kategori sangat 

valid dengan nilai 95,45, dan komponen bahasa berada pada 

kategori sangat valid dengan nilai 83. E-modul berbasis model CPS 

sudah memenuhi kriteria untuk diujicobakan di sekolah.  
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1. INTRODUCTION  

The 2013 curriculum emphasizes 4 important things, namely character education, 

literacy, 21st Century Skills, and High Order Thinking Skills (HOTS)[1]. 21st-century 

skills are important to be integrated into learning because Indonesia has entered the era of 

globalization, where Indonesian graduates must be able to compete internationally[2]. The 

condition of Indonesian human resources does not yet have competitiveness when 

compared to other countries[3]. Human resources that have competitiveness in the era of 

globalization are human resources that master 21st-century skills[2]. The role of education 

is very important in preparing competitive human resources. The implementation of the 

2013 curriculum which emphasizes the integration of 21st-century skills is one of the right 

steps to prepare the next generation to face global competition in the 21st century.  21st 

century skills needs to be included in the curriculum so that every learning process can 

prepare students to be able to compete globally in the future.  

The development of 21st-century skills needs to be supported by the application of 

learning models. One of the suggested learning models for 2013 curriculum learning is 

problem-based learning[4]. Creative Problem Solving Model (CPS) as a type of problem-

solving model can develop students' ability to think critically and creatively so that they 

can solve problems with many solutions.[5]. In addition, the learning step with CPS allows 

students to work in groups (collaborate) and communicate ideas and solutions obtained. 

[6]. CPS steps facilitate students to be more critical in assessing a problem, more creative 

in choosing problem solutions, more communicative in expressing opinions regarding 

solutions to problems, and able to work together in teams. So the CPS model really 

supports students in mastering 21st century skills as a whole. 

The problem that is often found in schools is the lack of learning resources that 

support the achievement of competencies and are not following the character of the 

students/environment. The teaching materials used are generally accepted teaching 

materials, not referring to the characteristics of students. Teachers are expected to develop 

teaching materials as learning resources [7]. One of the newest forms of teaching materials 

today is the e-module. Through learning with E-modules, learning patterns that allow 

students to learn independently and teachers are no longer the only sources of learning[8]. 

The material in the E-Modul makes it easier for students to understand the explanation of 

the material because there is a mixing of multimedia elements into the E-Modul. CPS steps 

facilitate students to be more critical in assessing a problem, more creative in choosing 

problem solutions, more communicative in expressing opinions regarding solutions to 

problems, and able to work together in teams. So the CPS model really supports students 

in mastering 21st century skills as a whole. 

The developed e-module should meet the criteria of good quality. The criteria consist 

of validity, practicality, and effectiveness [9]. Validity is related to the correctness of the 

product being developed. Especially for educational products, validity consists of several 

components: content feasibility, presentation, graphics, and language. Validation is 

assisted by competent experts in their respective fields. 

The e-module was developed using the “flipbook” application. The physics e-

module was developed based on the CPS model. The material is arranged based on the 

steps of the CPS model, namely: explore the vision, gather data, formulate the challenge, 

explore ideas, formula solutions, and implement formulas[10]. In addition, the e-module 

also integrates 21st-century skills in each module. Previously, there have been several 

researchers who have conducted similar research, including 1) Sri Mayanty et al, 

researched the development of Problem Based Learning (PBL) Physics-Based E-modules 

to Improve Science Process Skills for High School Students. very valid and practical to 
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use in learning, 2) Eka Syafutri et al, researched the development of interactive physics e-

modules on Dynamic Fluids using the SETS approach, the results of this study showed 

that this e-module met the criteria of being valid, practical, and effectiv [11], [12]. The 

novelty that the author brings in this research is to develop an e-module based on CPS and 

integrate 21st-century skills. The author develops an e-module based on the CPS model by 

integrating 21st century skills, so that students who learn to use this e-module can solve 

problems creatively and master 21st century skills as a whole as a preparation to compete 

in the future. Currently, the choice of digital teaching materials is not too many and has 

not facilitated students to master 21st century skills, so researchers have developed an 

integrated CPS-based physics e-module for 21st century skills that meets valid criteria. 

 

2. METHOD 

This research method is research and development. This study uses the Reeve model 

which consists of  4 steps according which is shown in Figure 1. 

 
Figure 1. Research Path (Taken from Educational Design Research by McKenney & Reeves) [13] 

 

This research was conducted in accordance with the development steps by McKenney and 

Reeves model consisting of: 1) problem analysis: at this stage a needs analysis was carried 

out: curriculum analysis (analysis sheets) and student analysis (questionnaires), 2) problem 

solutions (designing e-modules). according to the 21 century skill integrated CPS step), 3) 

repeated testing: expert validation, limited trial, 4) implementation[14]. Due to time 

constraints, this research has only been completed until the validation test stage. The 

description of the results of problem analysis and problem solutions have been described 

in previous publications. 

Data collection related to the quality of the developed e-module lies in the Repeated 

Testing stage. The e-module validation is assisted by 4 validators: 1) Content Eligibility 

Validator, 2) Presentation Validator, 3) Graphic Validator, and 4) Language Validator. The 

data collection instrument is a validation questionnaire. This questionnaire uses a Likert 

scale of 1-4, with 1: strongly disagree, 2: disagree, 3: agree, and 4: strongly agree. data 

analysis using the following equation: 

𝑉 =
𝑛

𝑛𝑚𝑎𝑥
𝑥 100     (1) 

with: 

n  : the score given by the validator 

nmax : highest score 

V : validity score 
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The criteria for the level of validity can be seen in Table 1 below. 
 

Table 1. Validity Score Interpretation Criteria [15] 

Score Criteria 

0 - 20 Very invalid 

21 - 40 Invalid 

41- 60 Moderate 

61 - 80 Valid 

81 - 100 Very valid 

 

The e-module has been revised several times in accordance with the suggestions 

given by the validator. The instrument used is the validity of the questionnaire. Analysis 

of the data used is descriptive analysis. 

 

3. RESULTS AND DISCUSSION 

3.1 E-modul Overview of Physics-Based Creative Problem Solving (CPS) E-modules 

Integrated with 21st Century Skills 

This study begins with an analysis of the needs of teaching materials in schools. The 

analysis carried out consisted of curriculum analysis, material analysis, and student 

analysis. Curriculum analysis uses analysis sheets, and information is obtained that most 

of the final skills mastered by students are application and analysis, therefore the 

application of the CPS model is a must because CPS can help students think critically and 

creatively to solve the problems they find. On the other hand, integrating 21st century skills 

in learning also supports the achievement of learning objectives: creative in application 

and critical in analyzing. The results of the material analysis show that most of the Physics 

material in class XI SMA (senor high school) is procedural material concerning the laws 

of Physics, so a learning model is needed that helps students understand the material. The 

results of student analysis showed that students expected teaching materials that matched 

their desired learning style, could be accessed anywhere, helped them when studying 

independently at home, and they were also interested in knowing more about 21st century 

skills[16]. Based on the results of the analysis above, information is obtained that it is 

necessary to develop integrated teaching materials for 21st-century skills based on the CPS 

model in the form of e-modules. 

In the next stage, the design of the e-module is carried out using the flipbook 

application. The results of the design of the e-module that we developed are shown in 

Figure 2. 
 

 
Figure 2. Cover of E-module[17] 
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The Physics E-module was developed by integrating the Creative Problem Solving 

(CPS) model in learning. All steps of the CPS model are integrated into the e-module. The 

CPS steps that are integrated into learning include: 1) Explore the Vision: aims to tell what 

the learning objectives are in each module, 2) Gather data: students are asked to collect 

data related to the concept to be studied, 3) Formulate the Challenge: contains the 

formulation problems that will be solved by students in each module, 4) Explore Idea: each 

module displays material related to the given problem, and becomes a material for students 

to consider in choosing the given solution, 5) Solution Formula: students are asked to 

discuss with their friends to find solutions to problems, 6) Implement Formula: contains 

the best solution obtained when it is decided through class discussion. In addition, in each 

module, 21st-century skills are also integrated [17]. 

In addition, this e-module is also equipped with a video containing facts so that 

students feel closer to the material being studied. Figure 3 shows a video display in a CPS-

based physics e-module. 
 

 
Figure 3. Video on The Module 

\ 

3.2 E-Module Validation Results 

3.2.1 Video Display in E-module 

The following table shows the results of the e-module validation for the content 

eligibility category. 
 

Table 2. Results of The E-module Validation for The Content Eligibility 

No Statements Score 

1 The topics presented in the e-module are in accordance with the demands of KI, KD, 

and the formulated indicators 

100 

2 The facts presented are in accordance with the topic 100 

3 The facts presented are in accordance with the theory 75 

4 The concepts presented are not ambiguous 100 

5 The material provided is in accordance with the Dynamic Fluids material 100 

6 The examples provided are up to date and contextual 100 

7 The description of the material and examples provided are relevant and attracts 

students' attention 

100 

8 Examples of questions given can help students understand materials 75 
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9 E-modules are developed based on the Creative Problem Solving (CPS) model 75 

10 The steps of the CPS model are clearly visible in the e-modules, 100 

11 21st-century skills are integrated into e-modules as a whole 100 

Average 93,18 

 

Based on the data in Table 2, information is obtained that the e-module is very valid 

for the content feasibility category with an average value of 93.18. Some e-module 

statements get a maximum score and 3 e-module validation statements for content 

eligibility get a score of 75. The suggestions given by the content feasibility validator are: 

explore the vision and "data gathering" need to be given "standard" or keywords for the 

material to be data is collected. The follow-up is to add information to the data gathering 

section and explore the vision. These results indicate that the e-module developed is in 

accordance with the demands of the curriculum, the facts presented are in accordance with 

the topic and theory, the examples provided are up to date, the learning steps in the e-

module have been developed based on CPS, and 21st-century skills. already integrated 

dam e-module. E-module Physics for Dynamic Fluids has been developed by taking into 

account the eligibility criteria for the content of a teaching material[18]. This is in line with 

the research conducted by Nurul Fadieni and Ahamad Fauzi who developed an Integrated 

Physics E-Module on Experiential Learning-Based Lightning Disaster Material which has 

a valid value for valid content eligibility.[19]. This is because the content of teaching 

materials has been developed according to the demands of the curriculum and the 

suitability of the material with the level of student development [20], [21].  

 

3.2.2 Presentation 

Table 3 shows the results of the e-module validation for the presentation category. 
 

Tabel 3. E-Module Presentation Validation Results 

No Statements Score 

1 The sentence structure is not ambiguous and creates confusion, 75 

2 CPS-based e-modules containing 21st-century skills contain a clear subject of learning 

objectives 

100 

3 CPS-based e-modules contain 21st-century skills directing students to build their 

concepts 

100 

4 The presentation of the material scheme is following the characteristics of the material, 75 

5 The order of presentation is following the indicators and subject matter 75 

Average 85 

 

Based on Tabel 3, information is obtained that the e-module is very valid for the 

presentation category with an average value of 85. This is because the e-module has been 

arranged based on the order of the components of teaching materials, the material scheme 

is presented according to the characteristics of the material, the material is presented 

following achievement of indicators, teaching materials have been developed following 

the steps of the CPS model [22]–[24]. This is in line with the results of the study by Santri 

Yuli Ernica who developed an e-module on a colloid system based on a scientific approach 

that the presentation of the e-module obtained an average score of 0.83 with a very high 

validity category, this is because the e-module has been developed according to the steps 

scientific approach [25]. 

 

 

 

 



 

 

Indonesian Journal of Science and Mathematics Education 

Creative Problem Solving-Based Electronic …. │ Widya, et al 

 

 

I n d o n e s i a n  J o u r n a l  o f  S c i e n c e  a n d  M a t h e m a t i c s  E d u c a t i o n  ( I J S M E ) | 339 

 

3.2.3 Graphics 

Table 4 shows the results of the e-module validation for the graphics category. 
 

Table 4. E-Module Presentation Validation Results 

No Statements Score 

1 The e-module introduction page consists of a cover, instructions for using the module, 

information on 21st century skills and a table of contents 

100 

2 The e-module page is presented systematically, starting from the title, learning 

materials, and sample questions 

100 

3 On the closing page e-module contains a bibliography 100 

4 The description of the material in the learning model is adjusted to the creative 

problem solving (CPS) model 

100 

5 Consistent in using symbols/symbols l 100 

6 There is a balance between illustrated images and text 100 

7 There is a balance between illustrated images and text 75 

8 The font used is clear and legible 100 

9 The layout is organized 100 

10 The display design is simple and attractive 100 

11 The videos and images displayed are clear 75 

Average 95,45 

 

Based on Table 4, the e-module gets a very valid score for the graphic category with 

a value of 95.45. This is due to several things: the teaching materials developed have been 

arranged based on a good module structure, the cover is presented using attractive images, 

the balance between the presentation of images and writing, using colors that inspire 

enthusiasm for learning [25], [26]. This is in line with the results of Febriyandi's research 

in developing an integrated inquiry-based integrated virtual laboratory on colloid system 

material[28]. The developed e-module already has a clear and attractive appearance. 

Attractive e-modules can increase students' motivation to learn and allow students to learn 

independently [29].  

 

3.2.4 Language  

Table 5 shows the results of the e-module validation for the Language category. 
 

Table 5. Language Validation Results in E-Modules 

No Statements Score 

1 E-module uses communicative language 75 

2 E-module contains language that can motivate students to learn 100 

3 The language in the e-module is a good and correct language according to Indonesian 

grammar rules 

100 

4 The information conveyed is clear 75 

5 The spelling used refers to the General Guidelines for Indonesian Spelling 75 

6 Consistent in using terms that describe the concept 75 

Average 83,33 

 

Based on Table 5, the e-module gets a very valid score for the language category. 

This is due to several things: the e-module uses a communicative language, the e-module 

has used a language that can motivate students, the language used is good and correct, the 

spelling refers to the correct reference. [30]. This is in line with the results of research by 

Silvi Trisnaa who conducted research related to the development of guided inquiry-based 

learning modules on fluid materials which resulted in a module with a validation rate of 

81.68%.[31]. The use of appropriate and efficient language in teaching materials can speed 

up the learning process [31].  
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Based on the validity of the data above, information is obtained in the form of the 

developed e-module that has met the valid criteria consisting of the feasibility of content, 

graphics, language, and presentation. The e-module has gone through several revisions, 

and the average score is in the very valid category. Teaching materials/e-modules that have 

been declared valid can be tested in learning for further testing. [32]. Due to time 

constraints, this research has only been completed until the validity stage. The next stage 

of this research is a trial in schools to determine the level of effectiveness and practicality 

of the CPS-based e-module integrated 21st-century skills.  

 

4.      CONCLUSION 

The CPS-based physics e-module integrated with 21st century skills has met the 

valid criteria: the content feasibility component is in the very valid category with a value 

of 93.18, the presentation component is in the very valid category with a value of 85, the 

graphic component is in the very valid category with a value of 85. the value of 95.45, and 

the language component is in the very valid category with a value of 83.33. The next stage 

of this research is the practicality and effectiveness test. So that this e-module is ready to 

used in learning in schools. 

 

REFERENCES 

[1] U. Khasanah and H. Herina, “Membangun karakter siswa melalui literasi digital 

dalam menghadapi pendidikan abad 21 (revolusi industri 4.0),”Pprosiding seminar 

nasional program pascasarjana universitas pgri palembang, vol. 12, no. 01, Art. no. 

01, Mar. 2019, Accessed: Mar. 17, 2021. [Online]. Available: https://jurnal.univpgri-

palembang.ac.id/index.php/Prosidingpps/article/view/2662 

[2] D. P. Sari, O. M. Febriani, and A. S. Putra, “Perancangan Sistem Informasi SDM 

Berprestasi pada SD Global Surya,” Prosiding Seminar Nasional Darmajaya, vol. 1, 

no. 1, Art. no. 1, Nov. 2018. 

[3] E. N. Pratiwi and R. A. Mahmudah, “Peningkatan daya saing tenaga kerja indonesia 

melalui korelasi input penunjang tenaga kerja dalam menghadapi MEA 2015,” 

Economics Development Analysis Journal, vol. 2, no. 2, Art. no. 2, 2013, doi: 

10.15294/edaj.v2i2.1661. 

[4] S. Sudarisman, “Memahami hakikat dan karakteristik pembelajaran biologi dalam 

upaya menjawab tantangan abad 21 serta optimalisasi implementasi kurikulum 

2013,” Florea : Jurnal Biologi dan Pembelajarannya, vol. 2, no. 1, Art. no. 1, Apr. 

2015, doi: 10.25273/florea.v2i1.403. 

[5] A. N. Oktaviani and S. E. Nugroho, “Penerapan model creative problem solving pada 

pembelajaran kalor untuk meningkatkan pemahaman konsep dan keterampilan 

komunikasi,” UPEJ Unnes Physics Education Journal, vol. 4, no. 1, Art. no. 1, 2015, 

doi: 10.15294/upej.v4i1.4733. 

[6] D. M. Sari, M. Ikhsan, and Z. Abidin, “The development of learning instruments 

using the creative problem-solving learning model to improve students’ creative 

thinking skills in mathematics,” J. Phys.: Conf. Ser., vol. 1088, p. 012018, Sep. 2018, 

doi: 10.1088/1742-6596/1088/1/012018. 

[7] W. Widya, E. S. Indrawati, D. E. Muliani, and M. Ridhatullah, “Design of Integrated 

Science Learning Materials Based on Creative Problem Solving Model Integrated 

with Anti-Corruption Characters,” Kasuari: Physics Education Journal (KPEJ), vol. 

2, no. 2, Art. no. 2, Dec. 2019, doi: 10.37891/kpej.v2i2.103. 



 

 

Indonesian Journal of Science and Mathematics Education 

Creative Problem Solving-Based Electronic …. │ Widya, et al 

 

 

I n d o n e s i a n  J o u r n a l  o f  S c i e n c e  a n d  M a t h e m a t i c s  E d u c a t i o n  ( I J S M E ) | 341 

 

[8] N. S. Herawati and A. Muhtadi, “Pengembangan modul elektronik (e-modul) 

interaktif pada mata pelajaran Kimia kelas XI SMA,” Jurnal Inovasi Teknologi 

Pendidikan, vol. 5, no. 2, Art. no. 2, Oct. 2018, doi: 10.21831/jitp.v5i2.15424. 

[9] W. Widya, E. S. Indrawati, and D. E. Mulyani, “Preliminary analysis of learning 

materials development based on creative solving model integrated by anticorruption 

characters,” Proceeding ASEAN Youth Conference, Oct. 2019, Accessed: Sep. 14, 

2020. [Online]. Available: http://jurnal.aycppim.id/index.php/ayc/article/view/7 

[10] “The CPS Process,” Creative Education Foundation. 

http://www.creativeeducationfoundation.org/creative-problem-solving/the-cps-

process/ (accessed Oct. 04, 2020). 

[11] E. Syafutri, W. Widodo, and Y. Pramudya, “Pengembangan e-modul fisika interaktif 

pada materi fluida dinamis menggunakan pendekatan SETS (Science, Environment, 

Technology, Society),” Prosiding seminar nasional pendidikan mipa dan teknologi 

II, vol. 1, no. 1, Art. no. 1, Nov. 2019. 

[12]M. Sri, A. I Made, R. Cecep E, “Pengembangan E-modul Fisika Berbasis Problem 

Based Learning (PBL) Untuk Meningkatkan Keterampilan Proses Sains Siswa SMA 

| Mayanty | Quantum: Seminar Nasional Fisika, dan Pendidikan Fisika.” 

http://seminar.uad.ac.id/index.php/quantum/article/view/226 (accessed May 02, 

2021). 

[13] S. McKenney and T. C. Reeves, Conducting Educational Design Research, 2nd ed. 

London: Routledge, 2018. doi: 10.4324/9781315105642. 

[14] S. McKenney and T. C. Reeves, “Educational design research: Portraying, 

conducting, and enhancing productive scholarship,” Medical Education, vol. 55, no. 

1, pp. 82–92, 2021, doi: https://doi.org/10.1111/medu.14280. 

[15] T. Asih, M. Khayuridlo, and R. Noor, “Pengembangan modul praktikum botani 

tumbuhan rendah melalui identifikasi makroalga kawasan Pesisir Barat Lampung,” 

Didaktika Biologi: Jurnal Penelitian Pendidikan Biologi, vol. 2, no. 2, Art. no. 2, 

Nov. 2018, doi: 10.32502/dikbio.v2i2.1244. 

[16] Widya, D. Maielfi, and Alfiyandri, “Need Analysis for Physics E-Module Based on 

Creative Problem Solving Integrated 21st Century Skills,” J. Phys.: Conf. Ser., vol. 

1940, no. 1, p. 012110, Jun. 2021, doi: 10.1088/1742-6596/1940/1/012110. 

[17] Widya, D. Maielfi, and Alfiyandri, “Physics e-module design based on the CPS 

model and integrated 21st century skills,” Southeast Asia Millenial Conference 

Proceeding, 2020, Accessed: Nov. 29, 2021. [Online]. Available: 

http://proceeding.ppi-malaysia.id/index.php/smic/article/view/91 

[18] S. Murti and M. Muhtadin, “Validitas Bahan Ajar LKS Menulis Naskah Drama 

Siswa Kelas VIII SMP se-Kabupaten Musi Rawas,” Silampari Bisa: Jurnal 

Penelitian Pendidikan Bahasa Indonesia, Daerah, dan Asing, vol. 2, no. 2, Art. no. 

2, Dec. 2019, doi: 10.31540/silamparibisa.v2i2.239. 

[19] N. Fadieny and A. Fauzi, “Validitas E-Modul Fisika Terintegrasi Materi Bencana 

Petir Berbasis Experiential Learning,” Jurnal Penelitian Pembelajaran Fisika, vol. 

7, no. 1, Art. no. 1, Mar. 2021, doi: 10.24036/jppf.v7i1.111794. 

[20] U. J. F. J. Farda, A. Binadja, and E. Purwanti, “Validitas pengembangan bahan ajar 

ipa bervisi sets,” Journal of Primary Education, vol. 5, no. 1, Art. no. 1, 2016, doi: 

10.15294/jpe.v5i1.12890. 

[21] Widya, E. S. Indrawati, and D. E. Muliani, “Validity and practicality of integrated 

science teaching materials based on Creative Problem Solving model as an efforts 



 

Indonesian Journal of Science and Mathematics Education 

Widya, et al │ Creative Problem Solving-Based Electronic …. 

 

342 | I n d o n e s i a n  J o u r n a l  o f  S c i e n c e  a n d  M a t h e m a t i c s  E d u c a t i o n ( I J S M E )  

 

for the establishment of anticorruption characters,” J. Phys.: Conf. Ser., vol. 1481, 

p. 012079, Mar. 2020, doi: 10.1088/1742-6596/1481/1/012079. 

[22] M. A. Lubis, M. Sari, and I. Yunita, “Kualitas bahan ajar komik dalam tingkat 

pemahaman belajar peserta didik,” Medan, May 2017, pp. 45–50. Accessed: Jun. 11, 

2021. [Online]. Available: http://semnasfis.unimed.ac.id/wp-

content/uploads/2017/06/kualitas-bahan-ajar-komik-dalam-tingkat-pemahaman-

belajar-peserta-didik.pdf 

[23] M. H. Ridho, M. Wati, M. Misbah, and S. Mahtari, “Validitas bahan ajar gerak 

melingkar berbasis authentic learning di lingkungan lahan basah untuk melatih 

keterampilan pemecahan masalah,” Journal of Teaching and Learning Physics, vol. 

5, no. 2, Art. no. 2, Aug. 2020, doi: 10.15575/jotalp.v5i2.8453. 

[24] M. Maulana Khalid Riefani, “Validitas panduan lapangan (field guide) matakuliah 

zoologi vertebrata materi aves,” Prosiding seminar nasional lingkungan lahan 

basah, vol. 5, no. 3, Art. no. 3, 2020. 

[25] Y. E. Santri, Hardeli, “Validitas dan praktikalitas e-modul sistem koloid berbasis 

pendekatan saintifik | Ranah Research : Journal of Multidisciplinary Research and 

Development.” https://jurnal.ranahresearch.com/index.php/R2J/article/view/134 

(accessed Dec. 06, 2021). 

[26] V. Pratama, S. F. Anggraini, H. Yusri, and F. Mufit, “Disain dan Validitas E-Modul 

Interaktif Berbasis Konflik Kognitif untuk Remediasi Miskonsepsi Siswa pada 

Konsep Gaya,” Jurnal Eksakta Pendidikan (JEP), vol. 5, no. 1, Art. no. 1, May 2021, 

doi: 10.24036/jep/vol5-iss1/525. 

[27] A. N. Aisyi, A. Muti’ah, and B. E. Pornomo, “Bahan ajar menulis teks prosedur 

berbasis kitab safinatun najah di lingkungan pesantren,” RETORIKA: Jurnal Bahasa, 

Sastra, dan Pengajarannya, vol. 11, no. 2, Art. no. 2, Aug. 2018, doi: 

10.26858/retorika.v11i2.6213. 

[28] F. Febriyandi and A. Andromeda, “Pengembangan E-Modul Berbasis Inkuiri 

Terbimbing Terintegrasi Laboratorium Virtual Pada Materi Sistem Koloid Kelas XI 

SMA atau MA,” Edukimia, vol. 1, no. 2, Art. no. 2, Aug. 2019, doi: 

10.24036/ekj.v1.i2.a31. 

[29] L. Ismi, Ganefri, Usmeldi, “Efektivitas Pengembangan E-Modul Project Based 

Learning pada Mata Pelajaran Instalasi Motor Listrik | Laili | Jurnal Imiah 

Pendidikan dan Pembelajaran.” 

https://ejournal.undiksha.ac.id/index.php/JIPP/article/view/21840 (accessed Dec. 

06, 2021). 

[30] R. Chichi, F. Festiyed, “Validitas perangkat pembelajaran fisika sma berbasis model 

pembelajaran generatif dengan pendekatan open-ended problem untuk menstimulus 

keterampilan berpikir kritis peserta didik | Rahayu | JPF (Jurnal Pendidikan Fisika) 

Universitas Islam Negeri Alauddin Makassar.” http://journal.uin-

alauddin.ac.id/index.php/PendidikanFisika/article/view/5363 (accessed Dec. 06, 

2021). 

[31] S. Trisnaa and A. RPahmi, “Validitas Modul Pembelajaran Berbasis Guided Inquiry 

pada Materi Fluida di STKIP PGRI Sumatera Barat,” Jurnal Penelitian & 

Pengembangan Pendidikan Fisika, vol. 2, no. 1, Art. no. 1, Jun. 2016, doi: 

10.21009/1.02102. 

[32] S. Octaviani, “Pengembangan bahan ajar tematik dalam implementasi kurikulum 

2013 kelas 1 sekolah dasar,” EduHumaniora | Jurnal Pendidikan Dasar Kampus 

Cibiru, vol. 9, no. 2, Art. no. 2, Jul. 2017, doi: 10.17509/eh.v9i2.7039. 

 


