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A B S T R A K 

Sekolah masih mengandalkan buku teks dalam proses pembelajaran 
membatik sehingga hasil belajar membatik belum memenuhi standar 
kompetensinya. Berdasarkan hal tersebut tujuan penelitian ini yaitu 
menghasilkan e- modul pembelajaran batik yang valid, praktis dan 
efektif. Jenis penelitian ini yaitu penelitian pengembangan. Pada 
penelitian ini menggunakan model pengembangan four-D. Subjek 
penelitian yaitu 2 ahli materi pembelajaran, 2 ahli media pembelajaran, 
dan 3 guru. Subjek uji coba yaitu 30 orang siswa kelas XI di SMK. 
Metode yang digunakan untuk mengumpulkan data yaitu kuesioner 
dan tes. Instrumen pengumpulan data berupa angket dan soal. Teknik 
analisis daat yang digunakan adalah deskriptif. Hasil penelitian 
menunjukan E-modul pembelajaran membatik yang dihasilkan pada 
kategori valid, praktis dan efektif baik dari segi kelayakan isi E-modul, 
kebahasaan E-modul, penyajian E-modul dan kegrafikan E-modul. 
Hasil penilaian efektivitas media pembelajaran E-modul batik organik 
mangrove pada penelitian ini menghasilkan nilai N-Gain score yaitu 
0,71 sehingga tingkat efektivitas dikatagorikan “Tinggi” dengan tafsiran 
“Efektif”. Disimpulkan bahwa E-modul pembelajaran membatik layak 
untuk dijadikan sebagai alternatif bahan rujukan dalam 
pengembangan E-modul Membatik. Implikasi penelitian ini yaitu E-
modul yang dikembangkan dapat digunakan dalam pembelajaran. 

A B S T R A C T 

Schools still rely on textbooks in the batik learning process, so batik learning outcomes do not meet 
competency standards. Based on this, this research aims to produce a batik learning e-module that is 
valid, practical and effective. This type of research is development research. This research uses the 
four-D development model. The research subjects were 2 learning material experts, 2 learning media 
experts, and 3 teachers. The test subjects were 30 class XI students at SMK. The methods used to 
collect data are questionnaires and tests. Data collection instruments are questionnaires and 
questions. The data analysis technique used is descriptive. The research results show that the batik 
learning E-module produced is valid, practical, and effective in terms of appropriateness of the E-
module content, E-module language, E-module presentation, and E-module graphics. The results of 
assessing the effectiveness of the mangrove organic batik E-module learning media in this research 
produced an N-Gain score of 0.71 so that the level of effectiveness was categorized as "High" with the 
interpretation "Effective". It was concluded that the Batik Learning E-module is suitable as an 
alternative reference material for developing the Batik E-module. The implication of this research is 
that the E-module developed can be used in learning. 

 
1. INTRODUCTION 

Education is a vehicle for improving and developing quality and human resources. Human 
thinking abilities can be realized and expressed through the education level they will take to gain 
recognition from society for their existence (Astiwi et al., 2020; Rahaju et al., 2020; Utami et al., 2020). In 
the Industrial Revolution 4.0, technology plays a vital role in realizing an innovative and modern learning 
system, which is a form of educational progress (Mukaromah, 2020; Mulyani & Haliza, 2021; Zaini & 
Soenarto, 2019). Vocational High Schools (SMK) are secondary education institutions in Indonesia that 
focus on practical learning and technical skills. Vocational Schools offer structured educational programs 
to prepare students to become skilled workers according to certain areas of expertise (Bustanil S et al., 
2019; Hartanti & Yuniarsih, 2018). Through internship programs, learning at SMK focuses not only on 
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theory but also on direct practice in laboratories, workshops, and even the workplace. It aims to give 
students real-world experience using the skills they learn in class. Vocational schools also prepare 
students to continue their education to a higher level or immediately enter the world of work after 
graduating (Budiman et al., 2020; Wijaya et al., 2020). With a learning approach that focuses on practical 
skills, SMK can produce graduates who are ready to compete and contribute more directly to industry and 
society (Budiman et al., 2020; Nasution et al., 2021; Wijaya et al., 2020). Through a combination of theory, 
practice and general education, Vocational Schools provide opportunities for students to develop their 
potential according to their interests and talents in specific fields that are in line with current industrial 
developments (Hidayat & Muladi, 2016; Pratiwi et al., 2022). Berastagi State 1 Vocational High School 
(SMK) is located in a tourist area in Karo Regency, North Sumatra. The area has a unique culture, and this 
school has several departments, including the DPKT (Textile et al.) department. The DPKT skills program 
aims to become experts who can prepare competent workers in the field of batik using elements of 
traditional batik learning. The expected learning outcome is that students can apply theory skills, cells, 
and attitudes in batik creation, production, markets and entrepreneurship. Learning batik, especially 
applying natural dyes from mangrove plants, is one of the essential topics in learning traditional batik. 
Batik is an integral part of Indonesia's cultural heritage that needs to be preserved, and using natural dyes 
from mangrove plants is an environmentally friendly choice. However, in the process of learning how to 
make batik at various educational institutions, especially at SMKN 1 Berastagi, several problems need to 
be overcome. From the results of observations made on Batik teachers at SMK Negeri 1 Berastagi, 
information was obtained that the main problem in learning Batik was the interactive limited learning 
resources that supported an in-depth understanding of batik techniques with natural dyes. Limited access 
to reading materials, videos, and practical guides hinders understanding natural dyes' basic concepts and 
applications. Students often feel less interested and involved in learning how to make Batik. Learning less 
interactive and less attractive media causes a lack of interest in Batik, significantly influencing students' 
understanding of Batik techniques with natural dyes. Apart from that, the lack of practicum in batik-
makingBatik hinders achieving batik learning. Students need direct practice in the batik-making process 
in order to understand batik techniques well. Limited practicum means students need to remember the 
lesson material the teacher presents. Students still have difficulty mixing dyes from various types of 
mangrove plants, affecting their understanding and learning outcomes. 

Based on these problems, the proposed solution is to use innovative learning media. The media 
suitable for use during Batik learning is e-modules, modules whose physical form is different from printed 
modules. The printed module components are processed and converted into electronic form (Buchori & 
Rahmawati, 2017; Sugiharti et al., 2019; Wahyuni et al., 2020). The use of e-modules makes students 
interested in the learning process because they can be accessed at any time and under any conditions, are 
supported by adequate tools, and do not make things difficult for students (Jamaluddin & Nisa’, 2019; 
Lestari & Parmiti, 2020; Nikita et al., 2018). This also makes it easier for teachers to carry out teaching 
activities even though they are in a different place from the students (Lestari & Parmiti, 2020; Priatna et 
al., 2017). E-modules as a learning tool contain materials and methods and also provide learning 
evaluations that are designed to be practical so that they attract students' interest in learning (Buchori & 
Rahmawati, 2017; Sugiharti et al., 2019; Wahyuni et al., 2020). The e-Module will be equipped with links, 
animations, and moving images to create a new, dull learning experience. Apart from that, the E-module 
displays images in clear colour and inserts learning videos and formative tests equipped with automatic 
feedback delivery so that students can find out the evaluation results they have completed. Previous 
research findings also reveal that E-modules can make it easier for students to study anywhere (Dewi & 
Lestari, 2020; Kimianti & Prasetyo, 2019). Other research also reveals that E-modules are used as learning 
media that play an active role for students and can help teachers deliver material (Rosmawanti et al., 
2020; Syafa et al., 2022; Winatha, Naswan, et al., 2018). This confirms that using E-modules is the best way 
to create an overcome learning environment because it can increase students' interest in the art of batik 
with natural dyes. Apart from that, the advantage of the Organic Mangrove Batik E-Module that was 
developed is that it provides a more structured practicum opportunity and helps students mix dyes 
effectively by following the steps that need to be taken to achieve more effective and exciting learning to 
make natural dyes from mangrove plants. However, there has yet to be a study regarding the development 
of the Organic Mangrove Batik E-Module. Based on this, this research aims to develop an Organic 
Mangrove Batik E-Module that can help students learn. 
 

2. METHOD 

This type of research is development research. This research uses research and development 
techniques, abbreviated as R&D (Baya’a et al., 2019). This research will use the four-D development model 
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applied when creating electronic-based learning media on Batik subjects because it is considered the most 
relevant to the research objectives. The 4D model divides the process into four main phases: Define, 
Design, Development, and Disseminate (Sugiyono, 2017). The first stage, the defining step, focuses on 
identifying and clarifying learning circumstances. The defined step starts with the initial and final analysis 
of student characteristics, analysis of material concepts, and formulation of learning objectives. At the 
design stage, preparation of test standards (creating test standards), selecting media (choosing media), 
selecting formats (choosing formats), and making initial designs are carried out. The development stage 
aims to produce valid, practical and effective products. The two stages of development are validation of 
learning media (expert appraisal) and development testing (developmental testing). At the dissemination 
stage, electronic-based learning media obtains valid, practical, and adequate status based on validity, 
practicality, and effectiveness tests. Next, in the final stage, dissemination is carried out to promote the 
development product to users. 

The research subjects were 2 learning material experts, 2 learning media experts, and 3 teachers. 
The test subjects were 30 class XI students at SMK Negeri 1 Berastagi, majoring in Textile Craft Design and 
Production (DPKT). The methods used to collect data are questionnaires and tests. Questionnaires are 
used to collect data through assessments given by experts and students. The test method collects data on 
student learning outcomes after using the Organic Mangrove Batik E-Module. Data collection instruments 
are questionnaires and questions. The questionnaire uses a Likert scale with five options: Very Good, 
Good, Not Good, Not Good, and Very Bad. The first questionnaire is helpful in evaluating material validity 
in products developed by material experts. The second questionnaire was given to media experts to 
validate the product media being developed. The third questionnaire was addressed to field teachers who 
taught using e-module learning media and was intended to measure practicality. Apart from 
questionnaires, this research also uses data collection instruments in the form of questions aimed at 
students. The questions are intended to measure the effectiveness of the learning media products being 
developed. The instrument grid is presented in Table 1 and Table 2. 
  

Table 1. Grid for expert questionnaires 

No Expert Aspect 
1 Learning Materials Expert 1. Guide and Information 

2. Content/Materials 
3. Time and Evaluation 

2 Learning Media Expert 1. Guide and Information 
2. Program Performance 
3. Systematics, aesthetics and design principles 

 
Table 2. Practicality questionnaire grid 

No Aspect Indicator 
1 Media design and facilities 1. Learning media is easy to use 

2. Learning media can be run without damage 
3. Media provides interactive facilities for users 
4. Letters, numbers and symbols on the media are 

written clearly 
5. Visual images (graphics) in the media are very good 
6.  Audio quality is very good 
7. Video quality is very good 

2 Pedagogical Effects 1. This media provides what students need 
2. Students are interested in using this media to learn 
3. This media makes students more enthusiastic/active 

in learning 
4. This media helps to understand learning material 
5. This media helps improve students' abilities 

 

In this study, the validity of the test items was evaluated using the Pearson correlation formula 
with a significance level of 0.05. The 40 questions were tested in class. The results of these trials were 
analyzed using the IBM SPSS Version-24 application. The results of the validation analysis of the questions 
showed that 33 of the 40 questions were declared "valid" and 7 of the 40 questions were declared 
"Invalid". Question items are declared reliable if they are good enough to be used as a data collection tool 
and can be trusted. The questions that were tested for reliability were only valid questions, namely 33 
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questions. The Cronbach's Alpha value from the test item reliability test using the IBM SPSS version 24 
application was 0.898. The instrument is declared reliable if the Cronbach's Alpha value is > 0.60. With the 
results of the Cronbach's Alpha assessment = 0.898, which means it is greater than 0.60, the instrument is 
declared "reliable". The test of the difficulty level of the questions was carried out on 33 questions, which 
were declared valid and reliable. Of the total 33 questions tested, there was 1 question in the "easy" 
category and 32 in the "medium" category. The assessment of the differentiability of items in this 
instrument test also uses the IBM SPSS Version-24 application. Of the 33 questions tested for 
differentiating power, there were 15 questions with the classification "Fair", and there were 18 questions 
with the classification "Good". The data analysis technique used is descriptive, this is done to analyze 
research data. The validity, practicality and effectiveness of e-module learning media were assessed in the 
analysis carried out. The validity test is obtained from the results of the answers to the validity test sheet 
carried out. The formula used to determine the statistical magnitude of Aiken's V. Data from the 
practicality test results were obtained based on questionnaire data obtained from students and teachers 
who used the organic mangrove batik e-module learning media which was then analyzed using 
descriptive data analysis. Data effectiveness analysis is carried out to measure the extent to which the 
product to be developed is successful. Data collection was carried out through tests, because this research 
aims to measure the learning outcomes of the objects being tested. 
 

3. RESULT AND DISCUSSION 

Result 
This research aims to develop an Organic Mangrove Batik E-Module that can help students in 

learning using a 4-D model. The research results are as follows. First, the Define Stage. The Define stage 
was carried out to obtain an overview of conditions in the field related to the learning process for class XI 
Mangrove Organic Batik, Design and Production of Textile Crafts. This stage is carried out by analyzing 
needs (needs analysis) to create learning support media. Based on the results of the observations, the 
researchers obtained information about the problems that existed during the Batik learning. Referring to 
the results of observations made on Batik subject teachers at SMK Negeri 1 Berastagi, information was 
obtained that the problem was the interactive limited learning resources that supported a deep 
understanding of batik techniques with natural dyes. Based on the obstacles or difficulties in learning 
Mangrove Organic Batik, Batik subject teachers hope there will be learning media to support the learning 
process so that learning material can be delivered effectively and understood by students, student 
motivation can be increased, and learning objectives can be achieved.  

Second is the design stage. At this stage, tests are prepared and used to determine student 
abilities and as an evaluation tool after implementing activities. This test's preparation is based on the 
Competency Standards (SK) for the Batik subject. This test is an evaluation tool for student abilities after 
implementing the e-module learning media. The tests in question are pretest and posttest. The test 
prepared is an objective test in the form of multiple choice with 40 question items and 33 with validated 
status. Media selection is done to identify appropriate learning media to present the material. In this 
research, e-module learning media was chosen and designed using the fliphtml5 program application. The 
fliphtml5 application was chosen because this software supports the creation of animation, sound, video 
and photo galleries. E-modules using this application will make it easier for users to access from various 
devices, including desktops, laptops, tablets and cellphones. Therefore, fliphtml5 was chosen to develop 
learning media. Furthermore, the choice of format in developing learning media is intended to design and 
plan the learning content and presentation of learning material. The format chosen is material research in 
the form of media, which is presented starting from the essential competencies that must be achieved, 
material descriptions, training and evaluation. 

Third, development. At this stage, the development of the Organic Mangrove Batik E-Module was 
carried out. The materials that attract attention in this media combine text, images, animation and video 
to make learning more exciting and interactive. Display the initial menu or Home on the E-MBOM 
(Mangrove Organic Batik Electronic Module) website. One of the pages displays organic mangrove batik 
material, including the types of mangroves and the various colours they produce. Further material will be 
on the following pages. The display of video material in the Mangrove Organic Batik e-module for material 
on the process of making mangrove organic batik is a feature that presents video content as a learning 
medium. The possible elements in this view are supporting material, multimedia content regarding the 
batik-making process and ready-made examples. By displaying this video material, students are expected 
to understand the detailed steps in making organic mangrove batik visually and interactively, thus 
enriching their learning experience. The display of evaluation questions on the mangrove organic batik e-
module is a feature provided in the e-module to measure students' understanding and knowledge after 
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studying material about organic batik, which uses natural dyes from mangrove plants. This feature usually 
includes three essay comprehension tests. The development results are presented in Figure 1. 
 

                

Figure 1. Batik E-module Display 
 

The Batik e-module that was developed was then tested for validity. This development stage 
consists of a validation stage by media and material expert validators, a practicality stage by teachers and 
students, and a testing stage for the effectiveness of e-module learning media. The data that will be used to 
measure the validity of the organic mangrove batik e-module learning media will be obtained through 
input from validators using a questionnaire. Based on Aiken's V formula, the assessment results from 
learning media experts are an average = 0.81. Suppose it is related to Aiken's V assessment, ranging 
between values ≤ 0.60 ≥ 1.00. This value from the validation results of media experts is declared "valid". 
The assessment results from learning material experts based on Aiken's V formula are an average = 0.82. 
Suppose it is related to Aiken's V assessment, ranging between values ≤ 0.60 ≥ 1.00. This value from the 
validation results of material experts is declared "valid". The results of the practicality test from the 
teacher are that the learning media developed can provide practicality and ease in delivering learning. 
This practicality data was obtained from a questionnaire filled out by three teachers at SMK Negeri 1 
Berastagi in the Batik subject, getting an average score of 93.3%, thus getting an efficient qualification. 
Results The results of the analysis of the practicality of the mangrove organic batik e-module learning 
media in this research were 7 out of 30 students said "Practical" and 23 out of 30 students said "Very 
Practical". The results of the data analysis are presented in Table 3.  
 
Table 3. Validity and Practicality Test Results 

No Validator Average value Category 
1 Learning Media Expert 0.81 Valid 
2 Learning Materials Expert 0.82 Valid 
3 Teacher Response 93.3% Very practical 

4 
Student Response 7 students Practical 

23 students Very Practical 
 

Testing the effectiveness of learning outcomes was conducted by looking at student learning 
outcomes by conducting tests on students as respondents used in this research. The test is carried out 
twice. Namely, the test was carried out at the beginning when students had not used learning media; the 
results of this test were called the pretest. Meanwhile, the second test was carried out by treating 
students, namely, learning by using learning media. The learning results can be obtained after conducting 
a pretest and posttest using 33 multiple-choice questions. Testing the effectiveness of the mangrove 
organic batik e-module learning media in this study used the N-Gain Score with 30 respondents. The 
results of assessing the effectiveness of the mangrove organic batik e-module learning media in this study 
produced an N-Gain score = 0.71, so the conclusion was drawn that the level of effectiveness was 
categorized as "High" with the interpretation "Effective”. 

 
Discussion 

The results of the data analysis show that the Organic Mangrove Batik E-Module has excellent 
qualifications and is very practical, so it is suitable for use in learning. Several factors cause this. The 
Organic Mangrove Batik E-Module is suitable for use in learning because it can improve student learning 
outcomes. E-Modules are an effective medium for acquiring material because students can learn at the 
student's pace (Buchori & Rahmawati, 2017; Nikita et al., 2018; Sugiharti et al., 2019). Printed module 
components are processed and converted into electronic form. The use of e-modules makes students 
interested in the learning process because they can be accessed at any time and under any conditions, are 
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supported by adequate tools, and do not make things difficult for students (Buchori & Rahmawati, 2017; 
Lestari & Parmiti, 2020; Priatna et al., 2017). This also makes it easier for teachers to carry out teaching 
activities even though they are in a different place from the students. E-modules are used as learning tools 
that contain materials, methods and learning evaluations that are designed to be practical so that they 
attract students' interest in (Kimianti & Prasetyo, 2019; Rosmawanti et al., 2020; Winatha, Naswan, et al., 
2018). This material about learning batik was prepared using formulations by several batik experts to 
form a relationship between relevant material concepts. The preparation of material in the e-module was 
also carried out by analyzing several reference books used by teachers in learning and also from 
observations of researchers at batik centres. The material discusses the components that must be present 
in batik learning material. These components were obtained from researchers' observations and 
discussions with various batik experts. This is what makes it easier for students to understand the 
learning material, which has an impact on improving learning outcomes. Second, the Organic Mangrove 
Batik E-Module is suitable for use in learning because it can make it easier for students to learn. Modules 
are an effective medium for acquiring material because students can learn according to their abilities 
(Darwis et al., 2020; Febriana & Sakti, 2021; Gufran & Mataya, 2020). The module presents material 
systematically, can be used as a learning resource, summarize learning experiences, and help students 
achieve competency (Buchori & Rahmawati, 2017; Lestari & Parmiti, 2020; Priatna et al., 2017). 
Therefore, the efficient and effective use of learning media can improve knowledge, skills and attitudes in 
learning. In developing e-modules, learning models can also be combined by paying attention to suitability 
to facilitate learning. Electronic modules can be documents or articles that are not in printed form, so it is 
not a hassle for students when travelling because e-modules can be accessed via electronic devices 
wherever and whenever the user needs them (Mutmainnah et al., 2021; Solihudin JH, 2018). The 
electronic module also comes in compact disc (CD) form, allowing users to run directly from the CD or 
install it first, online or offline, by downloading it first. The strategy for sending electronic modules is 
straightforward, so it is more effective in utilizing time. 

Third, the Organic Mangrove Batik E-Module is suitable for learning because it can improve the 
learning atmosphere. The e-Module has links, animations, and moving images to create a new and not dull 
learning experience (Gufran & Mataya, 2020; Solihudin JH, 2018). E-modules also display images in 
transparent colours, learning videos can also be inserted, and formative tests equipped with automatic 
feedback delivery can also be included so that students can find out the results of their completed 
evaluations. E-Modules are self-instructional, meaning they only cover one learning material, so students 
focus on the material being taught (Raharjo et al., 2017; Sa’diyah, 2021; Solikin, 2018). Independent, 
namely, all material components listed in the module. Stand-alone means the module can be used alone, so 
it does not depend on other media. Adaptive because e-module development is by student character. User 
Friendly means that it suits the user. Consistency is a characteristic of using fonts and other components 
that are the same and not different from modules in general (Putri et al., 2020; Satria Dewi Pendit et al., 
2022). This makes the Organic Mangrove Batik E-Module suitable for learning because it can improve the 
learning atmosphere. Previous research findings also state that e-modules can improve students' 
cognitive understanding in the learning process; apart from that, e-modules also provide flexibility in time 
and place in learning (Maharani Zan & Mardian, 2022; Winatha, Suharsono, et al., 2018). Other findings 
also reveal that E-modules can increase students' enthusiasm for learning (Feriyanti et al., 2019; Idiajir & 
Daryati, 2021). It was concluded that the Organic Mangrove Batik E-Module is suitable for learning 
because it can facilitate and improve student learning outcomes. The advantage of the Organic Mangrove 
Batik E-Module is that the design of the e-module is based on the principle of practicality, making it 
possible to use it in various locations without requiring a particular place and time. The principles of 
developing learning media include 1) creating an exciting learning experience by challenging the 
imagination and arousing curiosity, 2) integrating interactive elements, and 3) providing practice 
opportunities that can motivate students by providing appropriate feedback. The limitation of this 
research is that the E-module developed only contains material regarding the Organic Mangrove Batik E-
Module. The implication of this research is that the developed Organic Mangrove Batik E-Module can help 
students learn batik. 
 

4. CONCLUSION 

The results of the material expert's validation obtained valid criteria, the results of the validation 
of the language expert with valid criteria and the results of the media expert's validation with valid 
criteria. The results of the trial of batik e-module user responses show the level of practicality based on 
practicality criteria. The responses of teachers and students show that the e-module is practical and helps 
students learn how to make batik. The e-module can be used independently by students with the help of a 
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computer. It was concluded that the Organic Mangrove Batik E-Module was feasible and effective in 
improving student learning outcomes. To support the exploration of more complex material components, 
users (students) can integrate e-modules with internet links. The batik e-module is equipped with text, 
animation, images and videos as supporting materials for the batik process. 
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