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Abstract 

 

The purpose of this research is to produce an e-module product that is feasible and 

valid as alternative teaching material for students. This study uses the 4D development 

method which consists of 4 stages, namely define, design, develop, and disseminate. 

The findings of this study succeeded in developing an e-module on material system 

regulation for class XI SMA. Based on the results of the validation questionnaire that 

has been carried out with Lecturers and Teachers, the average score is 90.1% with very 

valid criteria. Thus, the developed e-module is said to be valid for use by students. 
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Introduction 

Current teaching and learning activities have followed the development of the times which are 

rich in science and technology and demand variations on patterns by using technology in the learning 

process. To support the learning process, adequate sources of teaching materials are needed and make 

it easier for educators and students to achieve learning objectives. Teaching materials are a set of 

materials that are systematically arranged both written and unwritten to create an environment or 

atmosphere that allows students to learn(Helendra et al., 2018). The use of media and learning 

resources is an important part of the components that affect learning. There are three aspects to 

analyzing learning resources, namely aspects of availability, suitability, and ease of use. Utilization 

and empowerment of teaching materials to support learning is a necessity, not only to improve the 

effectiveness and quality of learning but more importantly to increase mastery of the material for both 

educators and students (Haleem et al., 2022). 
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Teaching materials are grouped based on form, working method, nature, and substance 

(material) (Khan et al., 2019);(Bokov et al., 2021); (Darling-Hammond et al., 2020). Teaching 

materials according to their form are in the form of printed teaching materials, listening teaching 

materials, and hearing teaching materials. Teaching materials according to how they work consist 

of non-projected teaching materials, projected teaching materials, audio teaching materials, video 

teaching materials, and computer media teaching materials (Kathirvel & Hashim, 2020). With the 

development of science and technology in the world of education, teaching materials are not only in 

the form of books but can be developed into electronic forms, such as electronic books (e-books) and 

electronic modules (e-modules) making it easier for students to access various materials to be studied 

(Zhang et al., 2021); (Ratnasari & Haryanto, 2019); (Malysheva et al., 2022). 

Based on the results of interviews conducted with one of the Biology teachers at SMA Negeri 

1 Bonjol on December 27, 2021, information was obtained that the Biology learning process used 

teaching materials in the form of printed modules in the 2019/2020 school year. The module used 

by teachers and students is a module compiled by the MGMP team (Subject Teacher Conference). 

The learning process in the classroom is carried out in groups consisting of 4-5 groups with one 

module for each group, this is due to the limited number of modules with a large number of students 

in the class. However, since the Covid-19 case, the use of the module has stopped until now. 

The second observation was carried out on March 20, 2022, it obtained information that 

students had been using cell phones in the learning process. In addition to conducting interviews, 

the author also distributed a questionnaire on the needs of students with class XI students. Based on 

the results of the questionnaire, one of the difficult Biology subject matter to understand is the 

regulatory system, because the material has a broad scope, such as relating to the system processes 

in it. Based on the curriculum, the material for the regulation system is the material contained in the 

even semester with the coverage of the material on the nervous, endocrine, and sensory systems 

described in KD 3.10. Curriculum demands for the achievement of these basic competencies are that 

students can explain relationships, analyze relationships, and evaluate each system. This material 

also requires students to be able to develop higher-order thinking as mentioned in the related KD. 

Based on the above problems, to support and facilitate the learning process, it is necessary to 

develop teaching materials. One of them is that educators can develop teaching materials in the form 

of e-modules to be used in the Biology learning process. The advantages of the e-module are that it 

can be accessed anytime and anywhere by students and educators, is interactive in its easy use 

because it contains instructions for use, and contains images, videos, and quizzes that have feedback 

(Dhawan, 2020). Therefore, the development of e-modules at the school can be accessed offline. This 

development is also supported by data from the questionnaire results of student needs that have been 

carried out, namely 97% of students stated that educators have used modules in the learning process, 

and 97% of students agreed to do the development of e-modules on regulatory system materials. 

100% of students agree that the e-module is added with videos and images as supporting material. 

Therefore, it is necessary to develop teaching materials on the regulatory system material for class 

XI students at SMA Negeri 1 Bonjol are interesting and can help in understanding the material and 

can be used anytime and anywhere by students independently. The purpose of this research is to produce 

an e-module product that is feasible and valid as alternative teaching material for students. 

  

Methodology 

The type of research conducted is development research using the 4D model developed by 

Trianto (2012). The 4D model consists of four stages, namely 1) define, 2) design, 3) develop, and 

4) disseminate. However, considering the limited time in this research process, the researchers 

conducted research only up to the development stage (Figure 1). 

The validity analysis questionnaire is described in tabular form and suggestions for 

improvement. The questionnaire assessment sheet will be filled out by lecturers and teachers. the 

results of the assessment will be analyzed to determine the quality of the e-module from 
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programming, content, presentation, and evaluation. the steps for validation are as follows: 

1. Giving an answer score with criteria based on the Likert scale modified from Riduwan 

(2009) as follows. the answer score criteria are: 

 SS = Strongly agree (weight 4) 

S = Agree (weight 3) 

 TS = Disagree (weight 2) 

 STS = Strongly disagree (weight 1) 

 

 

 

 

Figure 1. 4D development model drawing (Trianto, 2012) 

 

2. Determination of the highest score 

Highest score = many validators x highest answer score 

3. The score is obtained by adding up the scores from each validator 

4. Giving validity by: 

 

Validation value = 
𝑡𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 

x 100% 

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒 

5. The assessment of validity is based on the modified criteria from Riduwan (2009) as 

follows. Criteria for evaluating validity: 

Table 1. Criteria for evaluating validity 

76%-100% = Very valid 

51%-75% = Valid 

26%-50% = Invalid 

0%-25% = Very invalid 
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Result 

It can be seen in Table 2 below for aspects of the feasibility of content, language, and 

presentation, valid criteria are obtained with the average value of e-module validity being 90.1%. 

However, there are several revisions suggested by the validator. Validation was carried out with 2 

Biology education lecturers at the University of PGRI West Sumatra and 1 Biology teacher at SMA 

Negeri 1 Bonjol. Based on Table 1 above, the results of the validity questionnaire by lecturers and 

teachers with an average value of 90.1% with very valid criteria. The validity of the content 

feasibility aspect of the e-module is stated to be very valid with a value of 92.5% because this e-

module in its development has been adapted to the 2013 curriculum which includes the suitability 

of the material with KI and KD to be achieved by students. This is the opinion of (Jessica Alfa & 

Asrizal, 2024), in their research stating that the clarity and linkage of teaching materials with 

indicators and learning objectives will be achieved. In the opinion of (Asrial et al., 2020)that the 

module must be adapted to the interests, concerns, and needs of students. 

 

Table 2. The results of validation by lecturers and teachers 

Aspect Validator  Amount Validity 

Value 

 

 I II III  Criteria 

Content eligibility 18  19 37 92.5% Very valid 

Language 18 19 19 56 93.3% Very valid 

Presentation 32 45 45 122 84.73% Very valid 

To tall    270.53%  

Average    90.1% Very valid 

 

For the validity of the e-module with linguistic aspects, it was declared very valid by the 

validator with an average value of 92.3%. This shows that the grammar used in the e-module has been 

adapted to the correct Indonesian language rules, both in terms of legibility, sentence structure, and 

communicativeness. In the opinion of (Susanto, 2017), stated that communicative language is a way 

of using language under communication functions so that it is easily understood by readers. 

According to (Nowell et al., 2017), the language used in e-modules should be in simple and effective 

sentences. The sentence structure in the e-module must be precise so that it forms communicative 

and familiar sentences for students. The sentences and language used are under the  opinion of 

(Marlena et al., 2022); (Khurana et al., 2023)in their research that the linguistic aspect assesses the 

delivery of information in e-modules has arrived well to the development of the intended readers 

(students), communicative, informative, and conformity with the rules. good and correct Indonesian. 

The appropriateness and readability of the right text will be easily accepted by the sense of sight so 

that the message will be conveyed to students properly. 

 The validity of the e-module is also seen from the presentation aspect which is stated to be 

very valid with an average value of 84.73%. In developing the e-module, it contains clear learning 

indicators, and clear learning objectives, the order of presentation is by the indicators, contains the 

main and complete details of the material and the images presented are relevant to the material. The 

e-module is equipped with pictures and videos related to the regulatory system material so that it can 

help strengthen their understanding of the material. This is under research (Coman et al., 2020) e-

modules will be more interactive and equipped with other learning media such as video, audio, and 

animation to enrich the learner's experience. The images contained in the e-module aim to help 

students understand and memorize learning materials. Generally, the material on the regulatory 

system contains pictures and there are also some relevant videos. Thus, this material is suitable to 

be developed into an e-module with pictures because it can make it easier for students to master the 
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material. Under the opinion of (Dwivedi et al., 2023) in their research, the advantages of e-modules 

compared to print modules are that they are interactive, making them easier to navigate, besides 

displaying video, images, and audio, and equipped with formative tests that can provide feedback 

with fast (Dewi et al., 2022). 

For writing on e-modules using the Alegriya writing type, the choice of this type is because the 

letters are simple so that they are easy to read and look attractive. According to (Leny et al., 2021) 

in his research states that the readability of e-modules will make it easier for students to understand 

the material by around 79%. Letters have the characteristics and functions of meaning, so the 

appropriate use is important so that meaning can be conveyed and minimize misunderstandings. All 

aspects of the e-module were declared valid by validators (lecturers and teachers) with an average 

value of 90.1%. With that, it can be concluded that the e-module in the regulatory system material 

produced is suitable for use in learning and has advantages, including 1) Can be used offline or 

online 2) There are no viruses and display ads that will interfere with the use 3) Its use is easy 

because there are instructions and can be done directly on the e-module.  

 

Discussion 

The first step in this research is to conduct a front-end analysis to find out the problems 

needed and solve the right solutions. At this stage, observations and interviews were conducted with 

one of the Biology teachers at SMA Negeri 1 Bonjol. Furthermore, the researchers analyzed students 

which aimed to analyze the characteristics and needs of students in several aspects, namely during 

the learning process, the material that was considered difficult, age, and color. Analysis of students 

was carried out on 30 students of class XI science by distributing questionnaires on the needs of 

students. 

After the required problems have been obtained, then proceed with task analysis. The author's 

task analysis is to detail the subject matter consisting of a content structure (KI, KD, Indicators), 

concept analysis, and analysis of learning objectives.  

 

Conclusion 

 

Based on the results of the front-end analysis, it was found that the print-based module used 

during the learning process was carried out in the 2019/2020 school year. The module is no longer 

used due to the impact of Covid-19 and the limited number of modules available during online 

learning. For current learning, the school has returned to face-to-face teaching materials in the form 

of printed books available at school but experiencing problems with the number of books with a 

large number of students. Based on the results of the analysis of students, it is known that students 

have difficulty understanding the material of the regulatory system. Because the scope of the 

material is broad, it concerns the system processes that are in it. Based on the results of interviews, 

for the regulatory system material in the learning process, there is no use of print-based or online-

based modules. 

 

Conflicts of Interest 

 

The authors declare no conflict of interest 

 

References 

 

Asrial, A., Syahrial, S., Maison, M., Kurniawan, D. A., & Piyana, S. O. (2020). Ethnoconstructivism 

E-Module To Improve Perception, Interest, And Motivation Of Students In Class V 

Elementary School. JPI (Jurnal Pendidikan Indonesia), 9(1), 30. https://doi.org/10.23887/jpi-

undiksha.v9i1.19222 



 

ANANDA et al., 2022  
 

 

Journal of Digital Learning and Distance Education Vol. 1 Issue 3 (August 2022) 
 

 

102 

 

Bokov, D., Turki Jalil, A., Chupradit, S., Suksatan, W., Javed Ansari, M., Shewael, I. H., Valiev, G. 

H., & Kianfar, E. (2021). Nanomaterial by Sol-Gel Method: Synthesis and Application. 

Advances in Materials Science and Engineering, 2021, 1–21. 

https://doi.org/10.1155/2021/5102014 

Coman, C., Țîru, L. G., Meseșan-Schmitz, L., Stanciu, C., & Bularca, M. C. (2020). Online Teaching 

and Learning in Higher Education during the Coronavirus Pandemic: Students’ Perspective. 

Sustainability, 12(24), 10367. https://doi.org/10.3390/su122410367 

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2020). Implications for 

educational practice of the science of learning and development. Applied Developmental 

Science, 24(2), 97–140. https://doi.org/10.1080/10888691.2018.1537791 

Dewi, Y. N., Zaim, M., & Rozimela, Y. (2022). Interactive Learning Using E-Learning Module in 

Learning English for Senior High School: A Review of Related Articles. JELITA: Journal of 

Education, Language Innovation, and Applied Linguistics, 1(2), 125–134. 

https://doi.org/10.37058/jelita.v1i2.5306 

Dhawan, S. (2020). Online Learning: A Panacea in the Time of COVID-19 Crisis. Journal of 

Educational Technology Systems, 49(1), 5–22. https://doi.org/10.1177/0047239520934018 

Dwivedi, Y. K., Kshetri, N., Hughes, L., Slade, E. L., Jeyaraj, A., Kar, A. K., Baabdullah, A. M., 

Koohang, A., Raghavan, V., Ahuja, M., Albanna, H., Albashrawi, M. A., Al-Busaidi, A. S., 

Balakrishnan, J., Barlette, Y., Basu, S., Bose, I., Brooks, L., Buhalis, D., … Wright, R. (2023). 

Opinion Paper: “So what if ChatGPT wrote it?” Multidisciplinary perspectives on 

opportunities, challenges, and implications of generative conversational AI for research, 

practice, and policy. International Journal of Information Management, 71, 102642. 

https://doi.org/10.1016/j.ijinfomgt.2023.102642 

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital 

technologies in education: A review. Sustainable Operations and Computers, 3, 275–285. 

https://doi.org/10.1016/j.susoc.2022.05.004 

Helendra, H., Fadilah, M., & Arsih, F. (2018). The Effect of Using Evolution Textbook Based on ICT 

and Metacognitive on Cognitive Competence of Biology Students at the State University of 

Padang. IOP Conference Series: Materials Science and Engineering, 335, 012085. 

https://doi.org/10.1088/1757-899X/335/1/012085 

Jessica Alfa & Asrizal. (2024). Sound Wave Digital Learning Material Integrated Augmented Reality 

and CTL Model to Promote Students’ 21st Century Skills. Journal of Education Technology, 

7(4), 599–609. https://doi.org/10.23887/jet.v7i4.63479 

Kathirvel, K., & Hashim, H. (2020). The Use of Audio-Visual Materials as Strategies to Enhance 

Speaking Skills among ESL Young Learners. Creative Education, 11(12), 2599–2608. 

https://doi.org/10.4236/ce.2020.1112192 

Khan, I., Saeed, K., & Khan, I. (2019). Nanoparticles: Properties, applications, and toxicities. Arabian 

Journal of Chemistry, 12(7), 908–931. https://doi.org/10.1016/j.arabjc.2017.05.011 

Khurana, D., Koli, A., Khatter, K., & Singh, S. (2023). Natural language processing: State of the art, 

current trends and challenges. Multimedia Tools and Applications, 82(3), 3713–3744. 

https://doi.org/10.1007/s11042-022-13428-4 

Leny, Husna, K., Rusmansyah, Kusasi, M., Syahmani, & Zuwida, H. (2021). Development of 

flipbook e-module problem-based learning (PBL) learning model to increase students’ 

learning outcomes in oxidation-reduction reaction material. Journal of Physics: Conference 

Series, 2104(1), 012024. https://doi.org/10.1088/1742-6596/2104/1/012024 

Malysheva, O., Tokareva, E., Orchakova, L., & Smirnova, Y. (2022). The effect of online learning in 

modern history education. Heliyon, 8(7), e09965. 

https://doi.org/10.1016/j.heliyon.2022.e09965 

Marlena, N., Patrikha, F. D., & Dwijayanti, R. (2022). Electronic Modules in an Indonesian Higher 

Education: Conceptualisation, Development and Application. AL-ISHLAH: Jurnal 

Pendidikan, 14(3), 3943–3954. https://doi.org/10.35445/alishlah.v14i3.1473 



 

ANANDA et al., 2022  
 

 

Journal of Digital Learning and Distance Education Vol. 1 Issue 3 (August 2022) 
 

 

103 

 

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic Analysis: Striving to 

Meet the Trustworthiness Criteria. International Journal of Qualitative Methods, 16(1), 

160940691773384. https://doi.org/10.1177/1609406917733847 

Ratnasari, D., & Haryanto, H. (2019). Analysis of Utilization of Gadgets as Effective Learning Media 

in Innovation Education to Improve Student Learning Achievement. KnE Social Sciences. 

https://doi.org/10.18502/kss.v3i17.4671 

Susanto, G. (2017). Communicative Language Teaching And Its Achievements: A Study Of In-

Country Program In Indonesia From 2013-2015. KnE Social Sciences, 1(3), 472. 

https://doi.org/10.18502/kss.v1i3.769 

Zhang, X., Tlili, A., Shubeck, K., Hu, X., Huang, R., & Zhu, L. (2021). Teachers’ adoption of an 

open and interactive e-book for teaching K-12 students Artificial Intelligence: A mixed 

methods inquiry. Smart Learning Environments, 8(1), 34. https://doi.org/10.1186/s40561-

021-00176-5 

 
 


