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ABSTRAK 

This study aims to develop an Android-assisted e-Module on wireless network 

material for class XI students of computer and network engineering that is valid and 

practical. The subject of this research is class XI majoring in computer and network 

engineering at SMKN 1 Bandar Lampung, amount 34 people. The method used in this 

research is R&D with a development model which includes the steps of ADDIE 

analysis (preparation and needs analysis), design (designing the product to be 

developed), development (testing content, constructs, and media experts), product 

implementation (planning, preparation, teacher perception test and student 

readability), evaluation. This research and development resulted in a valid and 

practical product. This android-assisted e-Module that was developed has been 

validated and meets the criteria for a good and appropriate learning media to use, where 

the average content expert test result is 3.54, validation by constructor is 3.66 and 

validation test by media expert is 3, 69 with a very valid category. Android-assisted e-

Modules also get very good scores from the student readability test with an average of 

85% and also get an average of 97% from the teacher's perception test assessment. 
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INTRODUCTION  

The development of the times occurs rapidly, bringing the world into the era of 

the industrial revolution 4.0, making human life faced with various technologies in 

conveying and obtaining information. The rapid development of technology causes 

changes in human behavior. This has changed the development of the world's 

education system. The rapid development of science and technology (IPTEK) makes 

the education system more innovative in conveying information to students. 

21st century education demands education in the world to integrate knowledge, 

skills, attitudes, and skills in using technology and information. The use of technology 
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in learning is considered very important in developing 21st century learning skills. 

Therefore, the learning carried out must utilize technology, one of which is using 

electronic teaching materials (e-Modules). e-Modules have the advantage of being able 

to provide digital information in the form of text, images, videos that can be presented 

in three-dimensional or 3D according to (Raihan, et al, 2018). The existence of 

teaching materials will make it easier for teachers to design the teaching and learning 

process, while for learning materials will help them increase their learning abilities 

(Riyanda & Suana, 2019). 

Printed student books have limitations in terms of presentation material. The 

limitations of print media provide an opportunity to integrate textbooks with the latest 

information technology (such as e-Modules), electronic products that support 21st 

century skills through student books. This indicates that there are teaching materials 

and learning media that are integrated with information technology. This is in line with 

research conducted (Warsita 2008) regarding forms of learning technology 

development that must produce products, one of which is learning media used as 

learning resources. (Dwiningsih et al. 2018) added that the current global generation 

is very sensitive to advances in information technology, so they have a very good 

ability to develop knowledge using technology. 

Based on research (Herawati & Muhtadi, 2018), the electronic module is an 

effective module in influencing student learning outcomes. Android-based learning is 

able to enable students to learn with high motivation because of their interest in multi-

product systems. Android-based e-Modul is a product that is considered quite ideal 

nowadays. Because it supports the use of multi-products (audio-visual integration in 

the form of video), high interactivity, and multi-source learning (with internet network 

connection) so that it can complement the shortcomings that exist in textbooks. 

Android-based e-Modules were chosen because Android is a very popular operating 

system used compared to other systems. This is due to the nature of Android, which is 

complete, open and easy to carry around because it is small. According to the results 

of the preliminary research that the researcher did, 91% of students had android.  

In fact, both among students and teachers, the use of android smartphones in the 

field of education still needs to be improved, given the ability of students to understand 

different lessons, the existence of interesting learning media that can be studied 



independently is expected to increase student motivation in learning. The 

characteristics of android-based learning media have a high level of flexibility and 

portability so that students are not only glued to the learning provided by the teacher 

at school but students have other alternative learning resources that can be studied 

independently at home, or wherever they want. This is very effectively used during the 

current corona virus pandemic because there is a great need for interesting, accessible 

and easy-to-understand sources of teaching materials. Generally, learning that is done 

offline or face-to-face now has to be done online. 

The results of the analysis of the preliminary study using a questionnaire aimed 

at 40 students from 8 vocational schools spread over several districts in the province 

of Lampung stated that learning Broad-Based Network Technology on Wireless 

Networking material in schools was less motivating and aroused interest in learning, 

so that students expected good learning. interesting by presenting innovative media or 

teaching materials because 75% of students stated that the learning resources used by 

the school were too monotonous and difficult to understand, and 87% of students stated 

that so far they had used the internet as a learning resource in the classroom. Based on 

the results of the analysis aimed at students and teachers in general, it can be said that 

the media and teaching materials used by teachers and students are less innovative and 

fun, and most students have difficulty understanding the material presented in the 

teaching and learning process, so 90% of teachers and students students need 

interesting, practical, and motivating learning materials that are equipped with 

attractive visual images and also have videos in them. 

METHOD 

The method used in this development research is Research and Development 

(R&D) where the development research aims to produce a certain product and test the 

feasibility of the product according to (Sugiyono 2015). This study uses mixed 

methods, consisting of qualitative data and quantitative data. The sampling technique 

was carried out by purposive sampling. Data collection was carried out by giving 

questionnaires to teacher students in Bandar Lampung. The instrument uses a Likert 

scale with four choices, namely (1) invalid, (2) valid, (3) valid, (4) very valid. The 

complete e-Module development is provided in the form of a file as an attachment to 

the assessment instrument. The development assessment instrument is given in the 



form of a google form. The results of the assessment of the respondents were analyzed 

by calculating the average score obtained for each component of the e-Module 

development, then converted to a qualitative statement according to Table 1.   

Table 1. Expert Assessment and Test Score 

Skor rata-

rata 

Keputusan 

3,25>-4,00 Very Valid 

2,50<-3,25 Valid  

1,75<-2,50 Less Valid 

1,00<-1,75 Invalid 

         Source: (Ratumanan & Laurens, 2011) 

 

RESULTS AND DISCUSSION 

This research develops a product in the form of an Android-assisted e-Modul 

that is valid and practical. 

1. Analysis 

The analysis stage is carried out by collecting important information related to 

problems that occur in broad-based network technology learning. Data collection 

activities were carried out using Google from aimed at teachers and vocational students 

in Lampung Province. A needs analysis was conducted on eight vocational schools in 

Lampung, consisting of 5 broad-based network technology teachers and 41 students. 

Based on the results of a preliminary study that the researcher conducted on 41 

vocational students in Lampung stated that it was very difficult to learn network-based 

technology including wireless network material due to several factors such as the 

teacher only giving assignments without being given an explanation, difficulty in 

doing assignments, too many assignments, insufficient teaching materials. interesting 

addition, students stated that it was easier to understand the lesson if there were 

pictures or videos. This shows that the teaching materials used are not optimal. 

Another difficulty in teaching wireless network material during the COVID-19 

pandemic is time constraints. The time available for each lesson is only one meeting a 

week. So the teacher is very difficult to complete the material. As many as 66.7% of 

teachers have used e-Modules in broad-based network technology learning, but 88% 

of students stated that they only use the internet. When learning during a pandemic 

like now, students state that the teacher only gives assignments without teaching them 



first. This causes 80.9% of students to find it difficult to learn broad-based network 

technology online and as a result as many as 55% of students spend time playing 

gadgets. 

2. Design 

This activity starts from designing learning devices: setting learning 

objectives, designing material components, designing instruments and tools for 

evaluating learning outcomes, and designing the appearance of the android 

application. The steps taken are as follows: 

a. Module Product Design Design 

The design of this e-Module is made based on a problem that contains several 

activities in analyzing and responding to problems critically. Making a 

problem-based e-Module design is done with the help of the Microsoft Word 

application and to design the cover and layout. Then, the completed e-Module 

design is uploaded to the android application. The following is the display of 

the e-Modul which is accessed via cellphone, it can be seen in Figure 1. 

 

  

Figure 1. Display of e-Module 

 

This problem-based e-Module consists of 3 parts, namely the initial part 

consisting of cover, preface, table of contents, user manual, core 

competencies, basic competencies, and concept maps. Next, the content 

section contains material which includes 3 meeting activities for students. At 

the end (closing) contains practice questions and bibliography. 



b. Android Application Design 

Android applications are made using the Android Studio program, which 

consists of 6 main menus. There is a menu, learning objectives that contain 4 

sub-menus, namely core competencies, basic competencies, competency 

indicators and learning objectives. Furthermore, there is a menu of 

instructions containing instructions for using the application. The material 

menu consists of 2 submenus, namely theory and practicum. Video menu to 

view material activities from practicum. Exercise menu for evaluation of 

learning. As well as a menu about which there are profiles of the application 

and module makers. The display of the application is presented in Figure 2. 

 

Figure 2. Android application display 

c. Preparation of Validation and Practical Instruments 

The process of compiling this instrument begins with the creation of a grid 

for each test, until a questionnaire is produced in the form of a check list. The 

product validity test instrument consists of content or material aspects, 

constructs, and media and design aspects which can be seen in the Appendix. 

The practicality test contains a product readability test which can be seen in 

the Appendix and a teacher perception questionnaire regarding the 

implementation of the developed e-Module. 

3. Development 



The next stage is product development in accordance with the design that 

has been made. This stage produces an e-Modul which is then tested for 

validation. 

 

Table 2. The results of the validity test analysis 

 

a. Product validity test 

The product validation test was carried out by two validators 

consisting of a lecturer in Information Technology and Computer 

Science Education at the University of Lampung. Validity test 

includes construct, content and media expert test.  

1) The construct expert test consists of 8 statements on the suitability aspect 

of the cover display and 12 statements on the content aspect of the e-

Module, 11 on the language aspect, 3 on the aspect of the presentation of 

learning activities, 10 on the e-Module media presentation, 3 statements 

on the color aspect, 1 statement on the sub-material title, and 1 on the 

instructions, with an average score of 3.54 which is qualitatively 

categorized as very valid.  

2) The content expert test consists of 9 statements on the cover aspect and 

10 statements on the content aspect with an average score of 3.66 which 

qualitatively is categorized as very valid. 

3) The media expert test consists of 9 statements on the cover aspect and 10 

statements on the content aspect with an average score of 3.69 which is 

qualitatively categorized as very valid. The average result for these two 

aspects is 3.63 qualitatively categorized as very valid. This shows that 

No. Validator Test Type Score 
Qualitative 

Statement 

1 Expert 1 

Content 

Validity 
3,52 Very Valid 

Construct 

Validity 
3,64 

Very Valid 

Media Validity 3,68 Very Valid 

2 Expert 2 

Content 

Validity 
3,56 

Very Valid 

Construct 

Validity 
3,68 

Very Valid 

Media Validity 3,7 Very Valid 



the quality of the material, construct, media, and design of the e-Module 

developed is very good. Some suggestions for improvement given by the 

validator have also been carried out by researchers. 

4. Implementation 

After the e-Module is valid, then proceed to the implementation stage. At 

the implementation stage, a practicality test is carried out. The practicality test 

consists of a product readability test for students and teacher perceptions to 

determine the suitability of the needs, attractiveness and readability of the e-

Module teaching materials as potential users of the developed product. 

 

Table 3. Practicality Test Assessment 

Presentase Kriteria 

0,00%-20% 

20,1%-40% 

40,1%-60% 

60,1%-80% 

80,1%-100% 

Very low practicality/impractical 

Low practicality/less practical 

Moderate practicality/pretty practical 

High practicality/practical 

Very high practicality/very practical 

         Source: (Suprijanto et al., 2016) 

1) Teacher's Perception Test 

The teacher's perception questionnaire regarding the implementation of e-

modules in the future aims to see the implementation of the developed 

product. The teacher's perception questionnaire was tested on 2 teachers of 

wide-based network technology at SMK. The teacher's perception 

questionnaire consists of three learning meetings and 1 practicum material 

as well as an assessment of the ease of use of the e-Modul in which there 

are 20 statements that are rated on 4 scales from not good to very good. The 

average percentage obtained from filling in the perception questionnaire by 

the teacher is 97% with a very good category. These results can be seen in 

detail in the Appendix. Based on the results of the teacher's perception, the 

e-Module developed can be used in learning during the COVID-19 

pandemic, as well as face-to-face. 

2) Product Readability Test 



The readability test questionnaire was given to students consisting of 20 

statements and 4 rating scales, namely (1) not good, (2) not good, (3) good, 

and (4) very good as in the Appendix. The results of the readability test 

obtained an average percentage of 85% with a very good category. This 

shows that the e-Module developed can be easily understood by students. 

5. Evaluation 

The last stage of this development research is evaluation. This evaluation 

stage is carried out to see the activities at each stage of the development procedure 

are appropriate and running well or not. This evaluation is carried out at each stage 

of the development procedure, namely at the analysis, design, and development 

stages. In addition, an overall evaluation was also carried out on the e-Module 

product developed for 2 vocational wide-based network technology teachers. 

Evaluation at the analysis stage adds a statement aspect to the needs analysis 

questionnaire. Evaluation at the design stage should use library sources that are 

authentic and easily understood by students as well as a wider platform so that it 

can be used on various types of smartphone OS so that e-Modules become 

interesting and effective learning media to use. Evaluation at the development 

stage is the e-Modul validation test. In the validation test, e-Module improvements 

are made based on suggestions for improvement from the validator. 

CONCLUSION 

The android-assisted e-module that was developed has been validated and meets 

the criteria for a good and appropriate learning media to use, where the average content 

expert test result is 3.54, validation by constructor is 3.66 and validation test by media 

expert is 3, 69. The android-assisted e-Module also got a very good score from the 

student readability test with an average of 85% and also got an average of 97% from 

the teacher's perception test assessment. 

REFERENCE 

Amineh, R. J., & Asl, H. D. 2015. Review of constructivism and social constructivism. 

Journal of Social Sciences, Literature and Languages, 1(1), 9-16 

Arikunto, Suharsimi. 2011. ‘Prosedur Penelitian Suatu Pendekatan Praktek’, Jakarta: 

Bumi Aksara. 



Beghetto, Ronald A., and James C. Kaufman. 2014. “Classroom Contexts for 

Creativity.” High Ability Studies. 

Canel, Azize Nilgun. 2015. “A Program Based on the Guilford Model That Enhances 

Creativity and Creative Psychological Counseling.” Sanitas Magisterium. 

Clouston, Teena J. et al. 2010. Problem-Based Learning in Health and Social Care 

Problem-Based Learning in Health and Social Care. 

Dolmans, Diana H.J.M., Willem De Grave, Ineke H.A.P. Wolfhagen, and Cees P.M. 

Van Der Vleuten. 2005. “Problem-Based Learning: Future Challenges for 

Educational Practice and Research.” Medical Education. 

Dwiningsih, K., Sukarmin, Nf., Muchlis, Nf., & Rahma, P. T. (2018). 

PENGEMBANGAN MEDIA PEMBELAJARAN KIMIA MENGGUNAKAN 

MEDIA LABORATORIUM VIRTUAL BERDASARKAN PARADIGMA 

PEMBELAJARAN DI ERA GLOBAL. Kwangsan: Jurnal Teknologi 

Pendidikan. https://doi.org/10.31800/jtp.kw.v6n2.p156--176 

Dwiningsih, Kusumawati, NFn Sukarmin, NFn Muchlis, and Pipit Tri Rahma. 2018. 

“PENGEMBANGAN MEDIA PEMBELAJARAN KIMIA 

MENGGUNAKAN MEDIA LABORATORIUM VIRTUAL 

BERDASARKAN PARADIGMA PEMBELAJARAN DI ERA GLOBAL.” 

Kwangsan: Jurnal Teknologi Pendidikan. 

Erdem, Ali Riza, and Duygu Cag Adiguzel. 2019. “The Opinions of Primary School 

Teachers on Their Creative Thinking Skills.” Eurasian Journal of Educational 

Research. 

Ersoy, E. (2014). The effects of problem-based learning method in higher education 

on creative thinking. Procedia-Social and Behavioral Sciences, 116, 3494-3498. 

Ertmer, Peggy A., and Timothy J. Newby. 2013. “Behaviorism, Cognitivism, 

Constructivism: Comparing Critical Features from an Instructional Design 

Perspective.” Performance Improvement Quarterly. 

Farisi, Mohammad Imam. 2016. “DEVELOPING THE 21 ST -CENTURY SOCIAL 

STUDIES SKILLS.” Turkish Online Journal of Distance Education-TOJDE. 

Herawati, N. S., & Muhtadi, A. (2018). Pengembangan modul elektronik (e-modul) 

interaktif pada mata pelajaran Kimia kelas XI SMA. Jurnal Inovasi Teknologi 

Pendidikan, 5(2), 180–191. https://doi.org/10.21831/jitp.v5i2.15424 

Herdiawan, Handi, Indah Langitasari, and Solfarina Solfarina. 2019. “Penerapan PBL 

Untuk Meningkatkan Keterampilan Berpikir Kreatif Siswa Pada Konsep 

Koloid.” EduChemia (Jurnal Kimia dan Pendidikan). 

Istikomah, I., & Purwoko, R. Y. (2020). PENGEMBANGAN E-MODUL 

MATEMATIKA BERBASIS REALISIK UNTUK MENINGKATKAN 

KEMAMPUAN BERPIKIR KREATIF SISWA. MAJU: Jurnal Ilmiah 

Pendidikan Matematika, 7(2). 

Kampylis Panagiotis, Berki Eleni. 2014. “Nurturing Creative Thinking 

EDUCATIONAL PRACTICES SERIES – 25.” International Academy of 

Education. 

Kusumawati, G., Lestari, S. R., & Saptasari, M. (2021, March). Implementation of e-

modules endocrine system based of problem based learning to improve 

students’ creative thinking skills and cognitive learning outcomes. In AIP 

Conference Proceedings (Vol. 2330, No. 1, p. 030026). AIP Publishing LLC. 



M. Ichwan, Fifin Hakiky. 2011. “PENGUKURAN KINERJA GOODREADS 

APPLICATION PROGRAMMING INTERFACE (API) PADA APLIKASI 

MOBILE ANDROID.” JURNAL INFORMATIKA PENGUKURAN. 

Merriam, S.B. & Caffarella, R.S. 1999. Learning in adulthood: A comprehensive 

guide (2nd ed.), San Francisco: Jossey-Bass Publishers 

Murtiwiyati, and Glenn Lauren. 2013. “Rancang Bangun Aplikasi Pembelajaran 

Budaya Indonesia Untuk Anak Sekolah Dasar Berbasis Android.” Jurnal Ilmiah. 

Mvududu, N., & Thiel-Burgess, J. 2012. Constructivism in practice: The case for 

English language learners. International Journal of Education, 4(3), 108-118. 

Nakano, Tatiana de Cassia, and Solange Muglia Wechsler. 2018. “Creativity and 

Innovation: Skills for the 21st Century.” Estudos de Psicologia (Campinas) 

35(3): 237–46. 

Nugroho, S. A. 2016. “Peningkatan Keaktifan Dan Hasil Belajar Siswa Melalui 

Penerapan Teori Konstruktivisme Berbantukan Media Wondershare 

Quizcreator.” Indonesian Journal of Curriculum and Educational Technology 

Studies. 

Partnership for 21st Century Skills, and National Science Teacher Association. 2009. 

“21st Century Skills Map: Science.” Advancement Of Science. 

Piaget, J. (1977). The development of thought: Equilibration of cognitive 

structures.(Trans A. Rosin). Viking. 

Raihan, S., Haryono, & Ahmadi, F. (2018). Development of Scientific Learning E-

Book Using 3D Pageflip Professional Program. Innovative Journal Of 

Curriculum and Educational Technology. 

Raihan, Siti, Haryono, and Farid Ahmadi. 2018. “Development of Scientific Learning 

E-Book Using 3D Pageflip Professional Program.” Innovative Journal Of 

Curriculum and Educational Technology. 

Ratumanan, & Laurens. (2011). Penilaian hasil belajar pada tingkat satuan 

pendidikan edisi 2. Yayasan Pengkajian Pengembangan Pendidikan Indonesia 

Timur dan UNESA. 

Riyanda, A. R., & Suana, W. (2019). Pengembangan Modul Pembelajaran 

Pemrograman Dasar Berbasis Adobe Flash CS6 Bagi Siswa Kelas XI 

RPL. Jurnal Pendidikan Teknologi Informasi dan Vokasional, 1(2). 

Romayanti, C., Sundaryono, A., & Handayani, D. (2020). PENGEMBANGAN E-

MODUL KIMIA BERBASIS KEMAMPUAN BERPIKIR KREATIF 

DENGAN MENGGUNAKAN KVISOFT FLIPBOOK MAKER. Alotrop, 4(1). 

Romiszowski, A.J. 1996. System Approach to Design and Development. Dalam 

Plomp, T. & Ely, D.P. (editor in chiefs). International Encyclopedia of 

Educational Technology. Oxford: Pergamon Press, halm. 37-43. 

Runco, Mark A. 2014. Creativity: Theories and Themes: Research, Development, and 

Practice Creativity: Theories and Themes: Research, Development, and 

Practice. 

Santosa, A. S. E., Santyadiputra, G. S., ST, M. C., & Divayana, D. G. H. (2017). 

Pengembangan e-modul berbasis model pembelajaran problem based learning 

pada mata pelajaran administrasi jaringan kelas XII teknik komputer dan 

jaringan di SMK TI Bali global Singaraja. KARMAPATI (Kumpulan Artikel 

Mahasiswa Pendidikan Teknik Informatika), 6(1), 62-72. 



Satyaputra, Alfa, and Maulina Eva Aritonang. 2016. Let’s Build Your Android Apps 

With Android Studio. Jakarta: PT Elex Media Komputindo. 

Savin-Baden, Maggi. 2007. A Practical Guide to Problem-Based Learning Online A 

Practical Guide to Problem-Based Learning Online. 

Sternberg, Robert J. 2006. “The Nature of Creativity.” Creativity Research Journal. 

Sudjana, Nana. 2019. Bandung: Sinar Baru Algensindo Dasar-Dasar Proses Mengajar. 

Sugiyono. (2015). Metode Penelitian Pendidikan Pendekatan Kuantitatif, Kualitatif 

dan RnD. Alfabeta. 

Sugiyono. 2015. Metode Penelitian Pendidikan Pendekatan Kuantitatif, Kualitatif 

Dan RnD. Bandung: Alfabeta. 

Suprijanto, E., Suharsimi, ;, Sd, A., & Bantarbarang, N. I. (2016). EFEKTIVITAS 

PENGELOLAAN KEGIATAN KELOMPOK KERJA GURU (KKG) DI 

KECAMATAN REMBANG KABUPATEN PURBALINGGA THE 

EFFECTIVENESS OF MANAGING KEGIATAN KELOMPOK KERJA GURU 

(KKG) IN REMBANG SUB-DISTRICT, PURBALINGGA DISTRICT. 

Susanto. 2011. Landasan Psikologi Proses Pendidikan. Bandung: Remaja 

Rosdakarya. 

Tegeh, I. M., Jampel, I. N., & Pudjawan, K. 2015. Pengembangan buku ajar model 

penelitian pengembangan dengan model ADDIE. In Seminar Nasional Riset 

Inovatif (Vol. 3). 

TORRANCE, E. PUAL, and KATHY GOFF. 1989. “A Quiet Revolution.” The 

Journal of Creative Behavior. 

Turkmen, H, and M Sertkahya. 2015. “Creative Thinking Skill Analysis of Vocational 

High School Students.” Journal of Educational and Instructional Studies in the 

World. 

Warsita, B. (2008). Teknologi pembelajaran landasan dan aplikasinya. Jakarta: 

Rineka Cipta. 

Warsita, Bambang. 2008. “Teknologi Pembelajaran Landasan Dan Aplikasinya.” 

Jakarta: Rineka Cipta. 

Widoyoko, Eko Putro. 2017. “Evaluasi Program Pembelajaran.” Jurnal Ilmu 

Pendidikan. 

Yazdi, M. (2012). E-learning sebagai media pembelajaran interaktif berbasis 

teknologi informasi. Jurnal ilmiah foristek, 2(1). 


