
 

 

 

ABSTRACT 
The research entitled “Development of Android-based differentiated learning 

media on phase E atomic structure material”, has been carried out using the type 

of research Research and Development (R&D) and plomp model. The use of 
Android technology in learning allows students to study with high flexibility and 

provides simulations and effective learning activities to understand complex 

concepts such as atomic structure. With personalization features, Android can be 

tailored to students' learning styles and helps teachers track individual progress, 
making learning more effective. The aim of this research is to develop a 

differentiated Android-based learning medium that is well-tested for use. 

Android-based differentiated learning media on the material of the atomic 

structure is tested for validation by expert validators (material and material) as 
well as teachers and pupils SMAN 1 Luhak Nan Duo. The instruments in this 

research are validation tests by experts validator (materials and media) and 

practicality tests by teachers & pupils. The results of the data analysis showed 

that the validity of the material was 0.96 and the media validity was 0.91 with 
the valid category, whereas for the practicality of the teacher was 94% and the 

student was 93% with the very practical category. Based on the data obtained, it 

can be concluded that Android-based learning media differentiates on material 

valid atomic structure and is very practical to use. 
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1. Introduction 

Life is always undergoing a dynamic and sustainable development, every development is 

aimed at achieving better progress. Developments include education that is an important 

component in the progress of a country[1]. Rapid developments in technology, in the field of 

information and communication technology, have resulted in significant changes in various 

sectors[2]. In the field of education, technological evolution can be exploited to advance distance 

learning that focuses primarily on the needs of students[3], and close interaction between 

students[4]. Increasingly advanced technology requires educators to be able to sharpen skills in 

the use of technology and learning media. 

Integrating media into the learning process is an important step in creating a more 

meaningful and quality learning experience[5]. Therefore, it is important to use learning media to 

support the learning process and increase the motivation and desire of students to learn through 

illustration of actual situations[6]. The material can be easily understood by using a learning 

medium that simplifies the complexity of the material to the student[7]. The more interactive and 

engaging the media the teacher develops, the higher the learning outcomes and motivation of the 

students. The selection of learning media should be properly determined in order to facilitate the 

achievement of learning goals, for example android. 

Android is defined as the art of using portable electronic platforms[8] or devices in 

enhancing the learning experience now and everywhere[9]. A learning approach that utilizes 

android technology is considered superior in learning because it can improve the motivation of 

pupils [10]. Not all students will fully understand the lessons taught by the teacher in class, so 

alternative approaches and strategies are needed to guide students through modules and online 

media provided in Android-based learning[11]. Android devices also help students share ideas, 

collaborate with friends through learning platforms[12]. Moreover, in the context of education, 

android offers a high degree of flexibility and accessibility[13], because students can access 

learning materials whenever they want and wherever they are [14]. In addition, with the 

application of android technology, teachers have the ability to monitor the learning process in 

person and apply learning in a differentiated way[15].  

Differential learning is a method designed to meet the different needs, interests, and 

learning styles of students[16]. In practice, teachers can change methods, material, and 

assessments according to individual differences in the classroom[17]. This includes learning 

styles, each student can receive the learning that best suits their own style in increasing their 

engagement and understanding[18]. Differentiated learning by applying a learning style can 

create a more inclusive and effective learning environment for all students. Applying a learning 

style will greatly help students in processing learning and responding to academic tasks[19]. 

Learning and communicating can be done in three ways. The first is a visual learning style, 

which requires understanding through seeing things, using images, colors and so on[20]. The 
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second is an auditorium learning style that requires comprehension through listening senses, such 

as methods of oral material, dialogue, discussion and lectures[21]. And the third is kinesthetic 

learning, which demands direct involvement and physical activity to understand the material 

optimally[22]. It will be useful in the learning process especially learning Chemistry. 

Chemistry as a part of natural science that studies the properties of materials, structures, 

laws, changes of matter, principles that describe observed changes, as well as concepts and 

related theories [23]. Chemistry, as a science, contains elements, values, which can be applied 

contextually [24] and real in everyday life[25]. This is because learning chemistry basically 

understands on symbolic and abstract concepts [26], for example matter of atomic structure. 

Atomic structure materials study chemicals used on a daily basis, understand structures, periodic 

tables, atomic elements, and filling periodic table [27]. A good understanding of the structure of 

atoms enables students to understand various important concepts in chemists, such as the 

properties of elements, chemical bonds, Chemical reactions, and much more[28]. No student has 

ever witnessed atoms before, so it is clear that the idea of atoms, protons, electrons, and ions is 

an abstract concept that is quite difficult for them to understand[29].  

Based on the results of observations with phase E pupils in some high schools in the 

Western district of Pasaman (SMAN 1 Luhak Nan Duo and SMAN 2 Pasaman) found: 45% of 

students said they understood, the media / materials used by students 86% still use teaching 

modules (textbooks), using power point 10%, and 4% more manuals on the board. Then each 

student's learning style was 60% visual, 20% audio and another 20% kinesthetic. Based on the 

results of interviews with teachers at both schools, it has been allowed to use android in teaching, 

but it has not been used effectively.  

Based on the above explanation, the researchers are interested in conducting a study 

entitled “Development of Android-based differentiated learning media on phase E atomic 

structure material”.  

2. Experimental 

This research utilizes a Research and Development (R&D) methodology. The development 

model employed is the Plomp model, which is widely used in creating and developing 

educational products such as teaching modules, learning media, and instructional approaches. 

The Plomp development model consists of three phases: Preliminary Research, Development or 

Prototyping Phase, and Assessment Phase[30]. The data analysis techniques in this research 

involve validity analysis and practicality analysis. In the validity questionnaire, validators 

evaluate the items (questionnaire). The evaluation results provided by expert validators for the 

items will be analyzed using Aiken’s V formula. Meanwhile, the practicality of the differentiated 

Android-based learning application is assessed by collecting data from students and teachers on 

SMAN 1 Luhak Nan Duo, through questionnaires regarding the application's performance, user 
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satisfaction, and other relevant factors. The practicality score is then measured using a 

practicality percentage formula. 

 

Figure 1. Plomp Stage 

3. Results  and  discussion 

3.1 Validity 

The validity analysis of materials and media was carried out with five experts namely one 

FMIPA UNP chemistry lecturer and two SMAN 1 Luhak Nan Duo teachers as validators of 

materials experts, then two UNP FMIPA chemistries lecturers as media expert validators. The 

results of the evaluation given by the validator on the item of the question will be analyzed using 

the formula Aiken’s v. The result of the data obtained with material validation and media 

validation of choice must get a big score of 0.8 to obtain a valid category. For material 

validation, it includes four components, namely, the content composite, the functional 

component, the presentation component and the graphics component. For media validation it 

includes three components: media efficiency, button function and presentation components. The 

validity results by material and media experts can be seen in the table 1 and 2: 
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a. The validity results by material can be seen in the table 1: 

Table 1. Validity of Material 

Aspects assessed v Category 

Content 0.94 Valid 

Language 0.95 Valid 

Presentation 0.97 Valid 

Graphics 0.98 Valid 

v Average Validity of material 0.96 Valid 

 

b. The validity results by media can be seen in the table 2: 

Table 2. Validity of Media 

Aspects assessed v Category 

Media Efficiency 0.90 Valid 

Button Function 0.90 Valid 

Presentation Component 0.93 Valid 

v Averages Validity of media 0.91 Valid 

 

The content component gets a value of 0.94, the language component 0.95, the presentation 

component 0,97 and the graphical component 0.98, which is the four components on the material 

validation in the valid category. As for the media efficiency with the value 0.90, the fusion of 

buttons 0.90 and the presentation composition with the value 0.93, the validation category are 

valid. The average score from the material validation and media validation is 0.94, which is 

categorized as valid [31], meaning it has been assessed as appropriate and suitable for use in 

learning based on the validation questionnaire above. 

 

3.2 Practicality 

After the validity test, a practicality test is conducted to measure the practicality of the 

product. The product's practicality will be assessed based on questionnaires filled out by teachers 

and students of SMAN 1 Luhak Nan Duo, who have studied atomic structure in Phase E. The 

questionnaire consists of theree categories of options. The components in the questionnaire 

include ease of use, time efficiency, and benefits. The overall practicality results can be seen in 

the following table 3: 

 

a. Practicality results of the teachears respon can be seen in the table 3: 

Table 3. Assessment Results from Teachers 

Aspects assessed % Category 

Ease of Use 90% Very Practical 

Time Efficiency 97% Very Practical 

Benefits 95% Very Practical 
Average Teacher’s Practicality 94% Very Practical 
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b. Practicality results of the students respon can be seen in the table 4: 

Table 4. Assessment Results from Students 

Aspects assessed % Category 

Ease of Use 92% Very Practical 

Time Efficiency 94% Very Practical 

Benefits 92% Very Practical 

Average Students Practicality 93% Very Practical 

 

The ease of use of this differentiated Android-based learning media received a score of 

90% from teachers and 92% from students, indicating that the product is easy to use. For time 

efficiency, the product scored 97% from teachers and 94% from students. This is because the 

product can be used anytime and anywhere, making learning time more efficient. As for the 

benefits component, it scored 94% from teachers and 92% from students [32]. This high score is 

attributed to the product's features, which include instructional videos, quizzes, learning guides, 

and the ability for students to choose their preferred learning style, making it highly beneficial 

for students with different learning styles. The practicality scores from teachers and students at 

SMAN 1 Luhak Nan Duo are 94% and 93%, respectively, indicating that the differentiated 

Android-based learning media is practical to use. 

4. Conclusion 

The research conducted on the differentiated Android-based learning media for atomic 

structure material can be concluded to be both valid and practical. The validity test results from 

material experts showed a score of 0.96, which is categorized as valid, while the media validity 

test by media experts resulted in a score of 0.93, also categorized as valid. The meaning it has 

been assessed as appropriate and suitable for use in learning based on the material validation and 

media validation. And then, the practicality test results showed a score of 94% from teachers, 

categorized as very practical, and 93% from students, also categorized as very practical. The 

practicality test results indicate that the differentiated Android-based learning media for atomic 

structure material in Phase E is easy to use, efficient, and beneficial in the learning process. 

References 

[1] S. Purnama, Q. Aini, U. Rahardja, N. P. L. Santoso, and S. Millah, “Design of Educational Learning 

Management Cloud Process with Blockchain 4.0 based E-Portfolio,” J. Educ. Technol., vol. 5, no. 4, pp. 

628–635, 2021, doi: 10.23887/jet.v5i4.40557. 

[2] D. N. Dumbiri and S. A. Permana, “Information Technology for Sustainable Development in Vocational 

Education,” J. Phys. Conf. Ser., vol. 1823, no. 1, 2021, doi: 10.1088/1742-6596/1823/1/012119. 

[3] Y. Gupta, F. M. Khan, and S. Agarwal, “Exploring Factors Influencing Mobile Learning in Higher 

Education – A Systematic Review Exploring Factors Influencing Mobile Learning in Higher Education – A 

Systematic Review Revolutionary change in technological progress has generated profound changes i,” 

iIternational J. Interact. Mob. Technol., no. June, pp. 1–19, 2021, doi: 10.3991/ijim.v15i12.22503. 



135   |   CHEMISTRY SMART         ISSN 2830-6198 

 

 DOI:  

 

[4] L. A. Alea, R. Dave, and A. Roldan, “Teachers ’ Covid -19 Awareness , Distance Learning Education 

Experiences and Perceptions towards Institutional Readiness and Challenges,” Int. J. Learn. Teach. Educ. 

Res. V, vol. 19, no. 6, pp. 127–144, 2020. 

[5] D. M. Pahlifi and M. Fatharani, “Android-based learning media on human respiratory system material for 

high school students,” J. Inov. Pendidik. IPA, vol. 5, no. 1, pp. 109–116, 2019, doi: 

10.21831/jipi.v5i1.25111. 

[6] A. D. A. Nissa et al., “Development of Learning Media Using Android- Based Articulate Storyline Software 

for Teaching Algebra in Junior High School Development of Learning Media Using Android-Based 

Articulate Storyline Software for Teaching Algebra in Junior High School,” J. Phys. Conf. Ser., vol. 1720, 

pp. 1–7, 2021, doi: 10.1088/1742-6596/1720/1/012011. 

[7] I. Lukman, A. Silalahi, S. Silaban, and Nurfajriani, “Interactive learning media innovation using lectora 

inspire solubility and solubility product materials Interactive learning media innovation using lectora inspire 

solubility and solubility product materials,” J. Phys. Conf. Ser., vol. 2193, pp. 1–5, 2022, doi: 10.1088/1742-

6596/2193/1/012067. 

[8] J. Fombona, M. A. Pascual, and M. P. Ferra, “Analysis of the educational impact of M-learning and related 

scientific research,” J. New Approaches Educ. Res., vol. 9, no. 2, pp. 167–180, 2020, doi: 

10.7821/naer.2020.7.470. 

[9] C. A. Talib, H. Aliyu, I. Novopashenny, and M. Ali, “Sakai : A Mobile Learning Platform,” Int. J. Interact. 

Mob. Technol., vol. 13, no. 11, pp. 95–110, 2019. 

[10] B. Hwang, T. Chou, and C. Huang, “Actualizing the Affordance of Mobile Technology for Mobile 

Learning : A Main Path Analysis of Mobile Learning,” J. Educ. Technol. Soc., vol. 24, pp. 67–80, 2021. 

[11] A. Purnomo, B. Kurniawan, K. R. Adi, and U. N. Malang, “Expanding Learning Environment Through 

Mobile Learning,” Int. J. Eng. Technol., vol. 15, no. 7, pp. 123–131, 2020. 

[12] M. I. Zakaria, S. Mistima Maat, and F. Khalid, “A Systematic Review of M-learning in Formal Education,” 

Int. J. Innov. Creat. Chang. www.ijicc.net, vol. 7, no. 11, 2019, [Online]. Available: www.ijicc.net 

[13] A. M. Muh. Asriadi, S. Hadi, and E. Istiyono, “Trend research mapping of differentiated instruction: A 

bibliometric analysis,” J. Pedagog. Res., vol. 7, no. 3, pp. 194–210, 2023, doi: 10.33902/JPR.202320544. 

[14] C. Muali, P. Setyosari, Purnomo, and L. Yuliati, “Effects of Mobile Augmented Reality and Self-Regulated 

Learning on Students’ Concept Understanding,” Int. J. Emerg. Technol. Learn., vol. 15, no. 22, pp. 218–

229, 2020, doi: 10.3991/ijet.v15i22.16387. 

[15] L. Holubnycha et al., “The Effectiveness of Mobile Learning Technology at the Tertiary Level During 

Conflicts,” Int. J. Interact. Mob. Technol., vol. 16, no. 23, pp. 148–160, 2022, doi: 

10.3991/ijim.v16i23.33793. 

[16] T. G. Ginja and X. Chen, “Teacher educators’ perspectives and experiences towards differentiated 

instruction,” Int. J. Instr., vol. 13, no. 4, pp. 781–798, 2020, doi: 10.29333/iji.2020.13448a. 

[17] R. Arliza, A. Yani, and I. Setiawan, “Development of Interactive Learning Media based on Android 

Education Geography,” J. Phys. Conf. Ser., vol. 1387, no. 1, 2019, doi: 10.1088/1742-6596/1387/1/012023. 

[18] B. Dey and B. Nath, “Understanding the Learning Style Preferences of ODL Students Using VARK Model : 

Implications for Individualized Pedagogy and Student Success,” Asian J. Educ. Soc. Stud. Vol., vol. 50, no. 

5, pp. 323–331, 2024, doi: 10.9734/AJESS/2024/v50i51365. 

[19] R. Deng, P. B. The, and Y. G. Zhejiang, “Advancing Teaching and learning at OUM,” Int. J. Manag. Educ., 

vol. 203, pp. 1–47, 2022. 

[20] L. S. Ishabu, I. K. Budayasa, and T. Y. E. Siswono, “Creative thinking process of female elementary school 

student with visual learning style in mathematical problem solving Creative thinking process of female 

elementary school student with visual learning style in mathematical problem solving,” J. Phys. Conf. Ser. 



 

Development of Android-Based Differential Learing Media on Phase E Atomic Structure Material| 136 

 

 

 

Sella Wati Aksa, Rahadian Zainul 
 

Pap., vol. 1265, pp. 1–8, 2019, doi: 10.1088/1742-6596/1265/1/012018. 

[21] El-Sabagh, “Adaptive e-learning environment based on learning styles and its impact on development 

students’ engagement,” Int. J. Educ. Technol. High. Educ., vol. 18, no. 1, p. 24, 2021, doi: 10.1186/s41239-

021-00289-4. 

[22] N. Ishartono et al., “Visual , Auditory , and Kinesthetic Students : How They Solve PISA-Oriented 

Mathematics Problems ? Visual , Auditory , and Kinesthetic Students : How They Solve PISA-Oriented 

Mathematics Problems ?,” J. Phys. Conf. Ser. Pap., vol. 1720, pp. 1–7, 2021, doi: 10.1088/1742-

6596/1720/1/012012. 

[23] T. Afrianti and R. Zainul, “E-Learning Development on Basic Chemical Law Materials in Senior High 

School (SMA/MA) to Improve High Order Thinking Skill Ability,” J. Phys. Conf. Ser., vol. 1783, no. 1, 

2021, doi: 10.1088/1742-6596/1783/1/012128. 

[24] P. R. Aulia, A. Darmana, and Asep Wahyu Nugraha, “Development of android based chemical comics 

integrated Qur ’ ani values in the main structure of atomic for high schools Development of android based 

chemical comics integrated Qur ’ ani values in the main structure of atomic for high schools,” J. Phys. Conf. 

Ser., pp. 1–7, 2021, doi: 10.1088/1742-6596/1811/1/012054. 

[25] M. A. Martawijaya, S. Rahmadhanningsih, A. Swandi, M. Hasyim, and E. H. Sujiono, “the Effect of 

Applying the Ethno-Stem-Project-Based Learning Model on Students’ Higher-Order Thinking Skill and 

Misconception of Physics Topics Related To Lake Tempe, Indonesia,” J. Pendidik. IPA Indones., vol. 12, 

no. 1, pp. 1–13, 2023, doi: 10.15294/jpii.v12i1.38703. 

[26] M. Ma’Firah, A. P. Lubis, and R. Zainul, “Acid-Base Learning Outcomes to be Improved Through a Guided 

Discovery-Based Content Learning System,” J. Phys. Conf. Ser., vol. 2582, no. 1, 2023, doi: 10.1088/1742-

6596/2582/1/012065. 

[27] J. Ramon, Girón-Gambero, J. Ramón, Franco-Mariscal, and A. Joaquin, “‘Atomizados’: An Educational 

Game for Learning Atomic Structure. A Case Study with Grade‑9 Students with Difficulties Learning 

Chemistry,” J. Chem. Educ., vol. 100, p. 10, 2023, doi: 10.1021/acs.jchemed.2c00614. 

[28] N. F. A. Rahayu, N. H. Ibrahim, and J. Surif, “Enhance the Understanding of Periodic Table of Element 

Using Crossword Puzzles Among Form 4 Students,” J. Pendidik. IPA Indones., vol. 12, no. 2, pp. 319–328, 

2023, doi: 10.15294/jpii.v12i2.41458. 

[29] M. P. Sari, A. Hardinata, Andromeda, and Bayharti, “Students’ generated electron configurations of 

chemical elements: An explorative study,” J. Phys. Conf. Ser., vol. 1317, no. 1, 2019, doi: 10.1088/1742-

6596/1317/1/012205. 

[30] S. Adhi, D. Achmad, and S. Herminarto, “Developing a blended learning model in islamic religious 

education to improve learning outcomes,” Int. J. Inf. Educ. Technol., vol. 12, no. 2, pp. 100–107, 2022, doi: 

10.18178/ijiet.2022.12.2.1592. 

[31] D. P. Sari, H. Rifai, Yohandri, and W. Emafri, “Design and manufacture of teaching edupark physics Mifan 

water park Padang Panjang, Indonesia with discovery learning model,” J. Phys. Conf. Ser., vol. 1481, no. 1, 

2020, doi: 10.1088/1742-6596/1481/1/012097. 

[32] C. Citra, I. W. Distrik, and K. Herlina, “The Practicality and Effectiveness of Multiple Representations 

Based Teaching Material to Improve Student’s Self-Efficacy and Ability of Physics Problem Solving,” J. 

Phys. Conf. Ser., vol. 1467, no. 1, 2020, doi: 10.1088/1742-6596/1467/1/012029. 

 


