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 Abstract 
This research aims to find out the student's responses to physics handouts based on android as 
a learning media on the topic of alternating current (AC). Data were collected by questionnaires 
to describe as quantitative descriptive research. The data were described in a rating scale as in 
the Likert Scale obtained from the provision of 25 questions that were distributed to students 
privately. According to the result, the average assessment showed a percentage of 82.32% in 
the excellent category. So, the implications suggested that physics handouts based on android 

had received a good response based on the questionnaires and have been valid as a learning 
media. 
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Abstrak 
Penelitian ini bertujuan untuk mengetahui respon siswa terhadap materi materi fisika berbasis 
android sebagai media pembelajaran pada materi arus bolak-balik (AC). Data dikumpulkan 
dengan kuesioner untuk digambarkan sebagai penelitian deskriptif kuantitatif. Data 
dideskripsikan dalam skala penilaian seperti pada Skala Likert yang diperoleh dari pemberian 25 
pertanyaan yang dibagikan kepada siswa secara privat. Berdasarkan hasil penilaian rata-rata 
menunjukkan persentase sebesar 82,32% dalam kategori sangat baik. Jadi, implikasinya 
menunjukkan bahwa handout fisika berbasis android telah mendapat respon yang baik 
berdasarkan angket dan telah valid sebagai media pembelajaran. 
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INTRODUCTION 

 

Physics is a branch of mathematics that 

requires basic skills in calculating and applying 

formulas, besides that physics not only contains 

theoretical things but the need for reasoning in 

understanding every concept that exists.[1]. 

Learning Physics is not enough just to use using 

lectures method and exercises but need other 

learning method and other teaching materials 

which could support achieve the purposes of 

learning so the concept and the fundamentals of 

the physics material could be understood by 

students well [2,3]. 

In order to improve the quality of education, 

there needs to be an improvement in the quality 

of learning, especially physical learning. Not 

limited to the models and methods used but also 

the need for the development of good quality 

teaching materials to support students in 

receiving learning. Teachers are required to 

create a more pleasant and communicative 

atmosphere [4]. Teaching materials have an 

important role. in the learning and teaching 

process. Moreover, Teaching materials consist of 

printed materials such as textbooks, modules, 

LKS, handouts, posters, leaflets, teaching books, 

and non-printing for example video, audio, 

photos, images, and audiovisual [5,6]. 

The handout is one of the teaching materials 

that can be used as a medium to convey learning 

[7,8]. Handouts in Indonesian means leaflets or 

sheets of paper in the form of printed teaching 

materials are given to learners as a support for 

learning with the aim of helping learners avoid a 

lot of notes and complementing information not 

obtained in other teaching materials [9,10]. 

Teachers in choosing good teaching 

materials need to consider strategies that are 

suitable to be applied to learners by the selection 
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of the right learning media so that students can 

understand better when delivering learning 

materials [11–13]. Moreover, in the study of 

physics is not enough if only studied in theory 

but also the need for the application of existing 

material concepts [14]. Teachers can use 

technology-based media as an alternative in 

choosing learning media [15,16]. Especially 

during the covid-19 pandemic, the average 

learning is done online (online) or online, 

therefore the use of online devices or media such 

as android-based handouts is increasingly 

needed in overcoming learning problems for 

teachers and learners [17,18]. 

One of the familiar online devices is android 

phone which is already used by most people. 

Especially, in terms of the teaching and learning 

process between teachers and learners to 

facilitate the learning process [19,20]. Teachers 

can use the android system as a learning 

medium in the form of handouts combined so 

that it can be used as a support in carrying out 

the learning process [21,22]. Learning media 

includes two elements,  namely in the form of 

hardware and software [23,24]. 

This physics handout based on android is 

expected to help students in understanding 

learning materials, especially materials about 

alternating current circuits (AC). The handout is 

also expected to help overcome the problem of 

teaching material limitations in times of 

pandemic by making teaching materials based 

on android (online) and able to attract students' 

learning interest [25,26]. Research on android-

based physics learning media has been widely 

developed [27–29]. However, there are still few 

researchers who raise handouts as a research 

theme so this is a new thing from various 

existing studies [21]. The purpose of this study 

is to find out the student's response to physics 

handouts based on android as a learning media, 

especially in the topic of Alternative Current(AC). 

RESEARCH METHOD 

In this android-based physics handout 

research using this type of research is   

descriptive research, with techniques in data 

collection used through questionnaire 

techniques. The questionnaire sheet is 

structured based on student assessment score 

guidelines commonly used in quantitative 

research [30]. Then, it is distributed to students 

to find out their response to android-based 

physics handout learning that is used as a data 

instrument through an online form.  The 

questionnaire sheet distributed to students has 

been validated by material experts as many as 

55 questions grouped into 2 sections, the 

analysis of material content and analysis of 

material needs. In research instruments, 

researchers used the Likert scale to measure the 

attitudes, perceptions, and opinions of a person 

or group of people toward the potential and 

problems of an object. Instruments use a rating 

scale in obtaining and collecting information. 

In this study the sample tested was 25 

students as respondents. Questionnaire sheets is 

distributed through google form sent to the 

teacher of class XI high school. Data analysis 

techniques using the Likert scale based on 

research questionnaires that have been 

disseminated to students. In assessment, the 

feasibility of the physics handout based on 

android as a learning media, used assessment 

textbook and criteria of interpretation of scores. 

The assessments get categorize as SB 

(Excellent), B (Good), (Fair), K (Less than fair) 

and SK category (Far Less than fair) [31]. The 

suspension is intended to find out the feasibility 

of physics handouts based on android as a 

learning media. The guidelines in the suspension 

of assessment criteria by students are loaded 

Table 1. 

 
Table 1. The guidelines in the suspension of assessment 

No. Category Score 
Interval 

(%) 
Description 

1. SB 5 81-100 Excellent 

2. B 4 61-80 Good 

3. C 3 41-60 Fair 

4. K 2 21-40 
Less than 

fair 

5. KB 1 0-20 
Far less 
than fair 

[32,33] 

 
The analysis aims to determine and infer 

students' response to physics handout based on 

android as a learning media at the topic of 

alternative current (AC). The indicators of 

student response questionnaires assessed 

include practicality, interest and attention, 

providing assistance to learn to students, 

interest, readability, easy to use, and low cost in 

detail described in  Table 2. 

 
Table 2. The indicators of student response questionnaires 

Indicator Observed Aspect 

Practicality 
Based on the student's 
response showed that the 
media is on good criteria 

Interest and attention 

Based on the student's 
response shows the attention 
and interest of students with 
high criteria 

Provide help to learn 
Students found it helpful in 
learning to use handout media 

Engagement 
Students got engaged in using 
physic handout as learning 
media 
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Readability 
Students could read well the 
writing on the handout. 

Easy to use 
Students found it so easy to 
used physics handout based on 
android. 

Fee 

Based on the student's 
response showed the use of 
categorised physics handout 
media as a medium at a very 
low cost 

[32,34,35]  

 

RESULT AND DISCUSSION 

 

Physics handouts based on android are 

feasible as learning media must matched to the 

criteria and assessment indicators. The 

assessment was measured using student 

response questionnaires analyzed using the 

Likert Scale. Physics handout is said to be based 

on android when it contains several media in it 

such as text, images, photos, animations, 

hyperlinks, and so on. While the physics handout 

as a learning media matched the percentage of 

the average score at least in the category of 

good based on the student response 

questionnaire. If the android-based physics 

handout learning media is in the category of 

good enough then a small revision is needed 

without conducting field tests. Meanwhile, if the 

physics handout based on android got a 

response with a bad category then a thorough 

revision and field trial is needed [7]. 

In the physics handout based on android as 

learning media has a display that can be opened 

through handphone and there are main menu 

such as instructions and learning competencies, 

sub topis of the materials and evaluation, and 

experiment as in Figure 1. On the menu of 

learning instructions contained about the 

explanation of how to use this physics handout 

based on android as in application. The learning 

competency menu contained about the things 

that need to be achieved by students in learning 

using the media. The menu of sub topis of the 

materials and evaluation contained about the 

subject expression that had been summarized in 

accordance with the needs and examples to 

facilitate the learning process. The experiment 

menu containing about the experimental 

activities conducted by students regarding the 

material of alternating current circuits virtually 

and online or directly connected to PhET.(Figure 

2). So that students could still did experimental 

activities even online without being hampered by 

distances. The following are some handout 

displays of handout in the topic of alternative 

current (AC) that are opened in handphone..  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The main menu display of the handout contains 
hyperlinks that are linked to other menu. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Display of alternating current (AC) circuit 
experiment menu display 

 

Based on the appearance of the physics 

handout menu on android phone,  researchers 

used the rating scale method.in questionnaire 
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description. Rating scale is raw data obtained in 

the form of numbers then described into  

quantitative sense. In the rating scale, 

respondents did not answer any of the  

qualitative answers that had been provided but 

answered one of the quantitative answers that 

had been provided. The respondents referred to 

here were students of class XI high school, 25  

respondents. Before carrying out the test, 

researchers contacted physics subject teachers 

to share handout apps and questionnaire sheets 

with students. Researchers also briefly explained 

the application and how to fill out a response 

questionnaire sheet through the teacher to send 

to each respondent. Furthermore, respondents 

use the application and fill out questionnaires 

and provide assessments in the form of 

responses, and suggestions through 

questionnaire sheets that had been given. 

Recapitulation of student response 

questionnaires that contain indicators of 

practicality, interest and attention, providing 

assistance to learn to students, engagement, 

readability, easy to use, and fee with the results 

obtained through the rating scale in detail can be 

seen on Table 3. 

 
Table 3. Recapitulation of Student Response Questionnaire 

Indicators about 
Physics Handout 

based on android as 
learning media 

Score 
Percentage in 
Assessment 

(%) 

Category 

Practicality 78,8 Good 

Interest and Attention 75 Good 

Provide help to learn 85,5 Excellent 

Engagement 76,4 Good 

Readability 78,12 Good 

Easy to use 88,15 Excellent 

Fee 94,25 Excellent 

Average Percentage 82,32 Excellent 

 [32]  

 

According to Table 3, the results showed 

that the physical handout media received a good 

response on the practicality indicator of 78.8%. 

As practical learning tools to obtain response 

results with good categories (8,36). In addition, 

this is also an advantage of physics handout 

based on android Because it is practical and can 

be accessed anywhere.. On the indicators of 

interest and attention and interest and 

readability obtained consecutive rating scores of 

75%, 76.4%, and 78.12% with good categories, 

because in this handout application can be read 

well even though on some displays there is quite 

small writing, but still can be read. Contextual-

based handout development that obtains 

response results with categories both on aspects 

of interest, readability and attention of students 

[37]. Meanwhile,  on the indicator can aid 

students to learn with the percentage of 

assessment score is 85.5% is in the category is 

excellent.. In terms of usability is also easy to 

use based on the results of questionnaires from 

respondents with a rating score of 88.15%. This 

becomes an advantage of android-based 

handout products because it can facilitate 

teachers and students in the learning process 

and is useful as a learning guideline.  The 

creation of  interactive multimedia handout that 

obtains response results with excellent criteria 

on usability indicators and ease in helping 

students learn the learning process [11]. While 

the percentage of assessments with the 

categorized handout media indicator is very 

cheap at 94.25% which means students feel that 

the handout media does not cost much because 

it only relies on android phones. The assessment 

of these respondents is feasible. Meanwhile,  the 

assessment that gets a low percentage is in the 

interest and attention indicator section with the 

percentage of the assessment score is 75%  and 

this needs an increase for the next stage of 

development as a form of improvement. 

 

CONCLUSION 

According to the assessment score of the 

student's response to physics handout based on 

android as a learning media, the average 

percentage of assessment is 82.32% with an 

excellent category. The physics handout is 

feasible to be used as a medium of learning for 

students. Thus, physics handout as a medium in 

the topic of alternative current (AC) was 

concluded that this handout interesting and has 

its own advantages such as easy to use, helping 

the learning process of students, and 

economically able to satisfy respondents. 

The advice is for further research the 

android-based physical handout learning media 

on alternating current circuit (AC) material needs 

to be done further research to find out the 

effectiveness or learning outcomes of students in 

using the media. 

 

REFERENCES 
 
[1] S. Rokhimah, S.D. Fatmaryanti, and N. Nurhidayati, 

"Pengembangan Handout Logan Avenue Problem 
Solving (LAPS-Heuristik) Bermuatan Multi Representasi 
untuk Meningkatkan Kemampuan Bahasa Simbolik 
Peserta Didik Kelas XI", Radiasi  J Berk Pendidik Fis, 
vol.11, no.2, pp. 59–65, 2018.  

[2] P. Astuti, A. Ashari, and E.S. Kurniawan, 
"Pengembangan Handout Fisika Berbasis Team Assisted 
Individualization untuk Meningkatkan Kemampuan 
Berpikir Kritis Peserta Didik SMA", Radiasi  J Berk 
Pendidik Fis, vol.11, no.1, pp. 1–6, 2018.  

[3] F. Bakri, S. Sunaryo, V.F. Irawan, and D. Muliyati, "E-
Learning Model for Problem Based Learning on Heat and 



Jurnal Pendidikan Fisika Tadulako Online Vol. 10, No. 1, pp. 16-21, April 2022 

 

20 

 

Thermodynamic Topics in High School", J Penelit 

Pengemb Pendidik Fis, vol.4, no.2, pp.101–12, 2018.  
[4] C.D. Mayangsari, B.H. Iswanto, and D. Susanti, 

"Handout Berbasis Android untuk Pembelajaran Usaha 
dan Energi di SMA dengan Model Problem Based 
Learning", SNF2018-PE-70-SNF2018-PE-77, VII, 2018. 

[5] H. Irawati, and M.F. Saifuddin, "Analisis Kebutuhan 
Pengembangan Bahan Ajar Mata Kuliah Pengantar 
Profesi Guru Biologi di Pendidikan Biologi Universitas 
Ahmad Dahlan Yogyakarta", Bio-Pedagogi, vol.7, no.2, 
pp.96, 2018.  

[6] G.A. Permatasari, E. Ellianawati, and W. Hardyanto, 
"Online Web-Based Learning and Assessment Tool in 
Vocational High School for Physics", J Penelit Pengemb 
Pendidik Fis, vol.5, no.1, pp.1–8, 2019. 

[7] S. Wulandari, E. Suarsini, and I. Ibrohim, "Pemanfaatan 
Sumber Belajar Handout Bioteknologi Lingkungan 
Untuk Meningkatkan Pemahaman Konsep Mahasiswa 
S1 Universitas Negeri Malang", J Pendidik Teor 
Penelitian, dan Pengemb, vol.1, no.5, pp.881–4, 2016.  

[8] D. Raya, Ratnawulan, and Usmeldi, "Development of 
Physic Learning System By Using Discovery Learning 
Model Integrated Into 21st Century Learning. J Phys 
Conf Ser [Internet], vol.1185, no.1, 2019 [cited 2021 
Oct 10]; Available from: 
https://iopscience.iop.org/article/10.1088/1742-
6596/1185/1/012103/pdf 

[9] E. Tay, and M. Allen, "Designing Social Media Into 
University Learning: Technology of Collaboration or 
Collaboration for Technology?", EMI Educ Media Int 
[Internet]. vol.48, no.3, pp.151–63, 2011 [cited 2021 
Oct 10]; Available from: 
https://espace.curtin.edu.au/bitstream/handle/20.500
.11937/41520/171320_45527_socialsidemedia2011.p
df?sequence=2 

[10] J. Rokhmat, Marzuki, Kosim, and N.N.S. Verawati, "The 
Causalitic Learning Model to Increase Students’ 
Problem-Solving Ability", J Phys Conf Ser [Internet]. 
vol.1572, no.1, 2020 [cited 2021 Oct 10]; Available 
from: 
https://espace.curtin.edu.au/bitstream/handle/20.500
.11937/41520/171320_45527_socialsidemedia2011.p
df?sequence=2 

[11] C. Becerra-Labra, A. Gras-Martí, and T.J. Martínez, 
"Effects of a Problem-Based Structure of Physics 
Contents on Conceptual Learning and the Ability to 

Solve Problems", Int J Sci Educ [Internet], vol.34, no.8, 
pp.1235–53, 2012. Available from: 
https://www.tandfonline.com/doi/full/10.1080/095006
93.2011.619210?scroll=top&needAccess=true 

[12] I.S. Montagner, R.C. Ferrão, and A.T.N. Kurauchi, 
"Creating and Publishing Active Learning Handouts", 
pp.1–3, [cited 2021 Oct 10] Available from: 
http://green.dps.uminho.pt/paeeale2021/wp-
content/uploads/2021/07/PAEEALE2021_Hands-
on_HO_5.pdf 

[13] G. Munyoro, "An Evaluation of the Effectiveness of 
Handouts in Enhancing Teaching and Learning in Gerald 
Munyoro Graduate Business School , School of Business 
Science and Management , Chinhoyi The traditional 
Approach to Teaching in Higher Education Has Relied on 
Lect, vol.6, no.6, pp.95–107, 2014 [cited 2021 Oct 10] 
Available from: 
https://journals.adrri.org/index.php/adrrij/article/dow
nload/59/51 

[14] S. Suparmi, Y. Yustina, and W. Syafii, "Journal of 
Educational Sciences and Research", J Educ Sci 
[Internet], vol.1, no.1, pp.66–79, 2014 [cited 2021 Oct 
10]; Available from: 
https://jes.ejournal.unri.ac.id/index.php/JES/article/vi
ew/8128/6702 

[15] N. Liliarti, and H. Kuswanto, "Improving the 
Competence of Diagrammatic and Argumentative 
Representation in Physics Through Android-Based 

Mobile Learning Application. Int J Instr, vol.1, no.3, 

pp.106–22, 2018.  
[16] T.D. Rany, H. Kuswanto, and A.J Abdillah, 

"Development of Physics-Based Learning Media for 
Android Integrated with Earthquake Disaster 
Education", J Phys Conf Ser, vol.440, no.1, 2020.  

[17] I. Dhamayanti, and I. Ishafit, "Guided Inquiry-Based E-
Handout Development Using Seasons and Ecliptic 
Simulator to Improve Understanding of Seasons 
Concepts", Kasuari Phys Educ J [Internet]. vol.3, no.2, 
pp.110–7, 2021 [cited 2021 Oct 10];Available from: 
https://www.journalfkipunipa.org/index.php/kpej/artic
le/view/150/103 

[18] Marnita, M. Taufiq, Iskandar, and Rahmi, "The Effect of 
Blended Learning Problem-Based Instruction Model on 
Students’ Critical Thinking Ability in Thermodynamic 
Course", J Pendidik IPA Indones [Internet], vol.9, no.3, 
pp.430–8, 2020 [cited 2021 Oct 10]; Available from: 
https://journal.unnes.ac.id/nju/index.php/jpii/article/v
iew/23144 

[19] U. Cahyana, M. Paristiowati, and S. Fauziyah, 
"Development of Android-Based Mobile Learning Media 
on Atomic Structure and Periodic Table", IOP Conf Ser 
Mater Sci Eng [Internet], vol.434, no.1, 2018 [cited 
2021 Oct 10]; Available from: 
https://iopscience.iop.org/article/10.1088/1757-
899X/434/1/012095/pdf 

[20] M. Taufiq, A.V. Amalia, P. Parmin, and A. Leviana, 
"Design of Science Mobile Learning of Eclipse 
Phenomena with Conservation Insight Android-Based 
App Inventor 2", J Pendidik IPA Indones [Internet], 
vol.5, no.2, pp.291–8, 2016 [cited 2021 Oct 10]; 
Available from: 
https://journal.unnes.ac.id/nju/index.php/jpii/article/v
iew/7375/5464 

[21] I.M Astra, D. Susanti, and A. Novriansyah, 
"Development of e-Handout Materials Physics Based 
Android for Improvement Learning Outcomes Senior 
High School Student", J Phys Conf Ser [Internet], 
vol.1318, no.1, 2019 [cited 2021 Oct 10]; Available 
from: https://iopscience.iop.org/article/10.1088/1742-
6596/1318/1/012068/pdf 

[22] J. Kuswanto, Y. Yunarti, N. Lastri, J. Dapiokta, and A. 
Adesti, "Development Learning Media Based Android for 
English Subjects", J Phys Conf Ser [Internet], vol.1779, 
no.1, 2021 [cited 2021 Oct 10]; Available from: 

https://iopscience.iop.org/article/10.1088/1742-
6596/1779/1/012020/pdf 

[23] T. Werdiningsih, M.B Triyono, and M.W.A. Majid, 
"Interactive Multimedia Learning Based on Mobile 
Learning for Computer Assembling Subject using the 
Principle of Multimedia Learning (Mayer), Int J Adv Sci 
Technol [Internet], vol.28, no.16, pp.711–9, 2019 
[cited 2021 Oct 10]; Available from: 
https://www.researchgate.net/profile/Nuur-Wachid-
Abdul-
Majid/publication/342158818_Interactive_Multimedia_
Learning_based_on_Mobile_Learning_for_Computer_A
ssembling_Subject_using_the_Principle_of_Multimedia
_Learning_Mayer/links/5ee5a3c6299bf1faac55b70e/In
teractive-Multimedia-Learning-based-on-Mobile-
Learning-for-Computer-Assembling-Subject-using-the-
Principle-of-Multimedia-Learning-Mayer.pdf 

[24] D. Sumardani, F. Arifin, and R. Hendrawan, "Designing 
3D Pageflip Professional on Core Stability and 
Radioactivity for High School Student", Proceeding 
Asean Youth Conf Kuala Lumpur, Malaysia, 2019 
[Internet]. 2019 [cited 2021 Oct 10];(May). Available 
from: https://www.researchgate.net/profile/Nuur-
Wachid-Abdul-
Majid/publication/342158818_Interactive_Multimedia_
Learning_based_on_Mobile_Learning_for_Computer_A
ssembling_Subject_using_the_Principle_of_Multimedia
_Learning_Mayer/links/5ee5a3c6299bf1faac55b70e/In



Jurnal Pendidikan Fisika Tadulako Online Vol. 10, No. 1, pp. 16-21, April 2022 

 

21 

 

teractive-Multimedia-Learning-based-on-Mobile-

Learning-for-Computer-Assembling-Subject-using-the-
Principle-of-Multimedia-Learning-Mayer.pdf 

[25] C. Creagh, and D. Parlevliet, "Enhancing Student 
Engagement in Physics Using Inquiry Oriented Learning 
Activities", Int J Innov Sci Math Educ [Internet], vol.22, 
no.1, pp.43–56, 2014 [cited 2021 Oct 10]; Available 
from: 
https://researchrepository.murdoch.edu.au/id/eprint/2
2645/1/enhancing_student_engagement_in_physics.p
df 

[26] K. Jakee, "Overhauling Technical Handouts for Active 
Student Participation : A Model for Improving Lecture 
Efficiency and Increasing Attendance", Int J Teach 
Learn High Educ [Internet], vol.23, no.1, pp.98–108, 
2011 [cited 2021 Oct 11]; Available from: 
https://files.eric.ed.gov/fulltext/EJ938584.pdf 

[27] J.V.D Wirjawan, Herwinarso, G.B. Untung, E. 
Pratidhina, A. Wijaya, B. Pambayun, et al, "Android-
Based Physics Learning-Media Apps for High School 
Students", J Phys Conf Ser [Internet], vol.1428, no.1, 
2020 [cited 2021 Oct 10]; Available from: 
https://iopscience.iop.org/article/10.1088/1742-
6596/1428/1/012052/pdf 

[28] S.R. Hakim, R. Kustijono, and E. Wiwin, "The use of 
Android-Based Teaching Materials in Physics Learning 
Process at Vocational High School", J Phys Conf Ser 
[Internet], vol.1171, no.1, 2019 [cited 2021 Oct 11]; 
Available from: 
https://iopscience.iop.org/article/10.1088/1742-
6596/1171/1/012024/pdf 

[29] J.V.D. Wirjawan, C.M. Rombe, Herwinarso, E. 
Pratidhina, and G.B. Untung, "Android-Based Physics 
Learning-Media Apps on Circular Motion", J Phys Conf 
Ser [Internet], 2021 [cited 2021 Oct 11]; Available 
from: https://iopscience.iop.org/article/10.1088/1742-
6596/1811/1/012100/pdf 

[30] O.P. Atieno, "An Analysis of the Strengths and 
Limitation of Qualitative and Quantitative Research 
Paradigms", Probl Educ 21st Century [Internet], vol.13, 
pp.13–8, 2009 [cited 2021 Oct 11]; Available from: 
http://www.scientiasocialis.lt/pec/files/pdf/Atieno_Vol.
13.pdf 

[31] U.N. Labibah, I. Wilujeng, S. Sulaiman, and L. 

Rahmawati, "Android-Based Physics Learning Media 

Integrated Landslide Disaster", J Ilm Pendidik Fis Al-
Biruni [Internet], vol.8, no.2, pp. 233–40, 2019 [cited 
2021 Oct 11]; Available from: 
https://core.ac.uk/reader/267854690 

[32] Ørngreen, Rikke, K. Levinsen ERIC - EJ1140102 - 
"Workshops as a Research Methodology, Electronic 
Journal of e-Learning, 2017", Electron J e-Learning 
[Internet], vol.15, no.1, pp.70–81, 2017 [cited 2021 
Oct 11]; Available from: 
https://eric.ed.gov/?q=Research+methodology+&id 
=EJ1140102&id=EJ1140102 

[33] A. Maghfiroh, H. Kuswanto, and B. Susetyo, "The 
Development of Android-Based Physics Comic on 
Optical Devices for High School Students", J Phys Conf 
Ser [Internet], vol.1440, no.1, 2020 [cited 2021 Oct 
12]; Available from: 
https://iopscience.iop.org/article/10.1088/1742-
6596/1440/1/012023/pdf 

[34] F.N. Astuti, S. Suranto, and M. Masykuri, "The 
Appropriateness of Developing the Media: Experts’ 
Validation and Students’ Response of learning Media 
Based on Augmented Reality Technology for natural 
Science Lesson", J Phys Conf Ser [Internet], vol.1567, 
no.4, 2020 [cited 2021 Oct 12]; Available from: 
https://iopscience.iop.org/article/10.1088/1742-
6596/1567/4/042023/pdf 

[35] M.S.I. Rahayu, and H. Kuswanto, "Development of 
Android-Based Comics Integrated with Scientific 
Approach in Physics Learning", J Phys Conf Ser 
[Internet], vol.1440, no.1, 2020 [cited 2021 Nov 12]; 
Available from: 
https://iopscience.iop.org/article/10.1088/1742-
6596/1440/1/012040/pdf 

[36] P. Apriliyani, and S.N. Hidayati, "PENSA E-JURNAL : 
Pendidikan Sains Environmental Pollution to Train The 
Digital Literation of VII Junior, vol.8, no.3, 2020. 

[37] Y. Oktrisma, and Ratnawulan, "Analysis of Contextual-
Based Physics Textbook Development on Static Fluid 
Materials for 21st Century Skills Learning", J Phys Conf 
Ser [Internet], vol.1876, no.1, 2021 [cited 2021 Oct 
12]; Available from: 
https://iopscience.iop.org/article/10.1088/1742-
6596/1876/1/012046/pdf 

 

 
 


