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Abstract. E-Chemistry Magazine that has been developed is a teaching materials that utilizes 

the development of technology to improve the quality of a learning process. The objective of 

this research is to develop an interactive e-chemistry magazine for the acid-base course unit. 

The method used in this research is the Plomp model research and development (R&D) design. 

This research consists of three phases, (a) preliminary research phase, (b) prototype or 

development phase, and (c) assessment phase. The result of this research indicates that acid and 

base e-chemistry magazine is considered to be strongly valid by the content and media experts. 

The responses from teachers and students regarding the acid and base e-chemistry magazine 

are very good and very interesting. This suggests that the production of acid and base e-

chemistry magazine meets the decent criteria to be used as interactive teaching materials in the 

learning of chemistry for the acid-base course unit. 

Keywords: e-module, e-chemistry magazine, kvisoft flipbook maker, acid-base 

1.  Introduction 

It is said that the 21st century is a century of knowledge [1], [2], a century of information technology, 

a century of globalization or a century of openness [3]. Therefore, in the 21st century, there is a 

complete rapid and unpredictable change in all aspects of life such as economics, transportation, 

technology, communication, information, education, and others [4]. 

The phenomenon that occurs in the education section in the 21st century, especially in national 

education, is the occurrence of globalization or openness, internet culture, and cyber society. This is 

due to the onset of internet technology development that currently allows internet users to engage in 

various cyberspace interactively between themselves and the computer or other fellow users either 

individually or groups in their environment or in other continents within an indefinite duration of time 

[5]. 

Regarding the phenomenon in this education section, national education faces various challenges 

namely: educational paradigm shift, preparation of human resources competence in the 21st century, 

the challenges to develop the curriculum 2013 which is adjusted to the 21st century education, and 

also the challenges of education/learning technology related to the 21st century education as well as 

education/learning technology challenges related to the implementation of curriculum 2013 [6]. 

The challenges are creating a bigger impact with the industrial revolution of 4.0 or the Fourth 

World Industrial Revolution which is an era viewing information technology as a base of human life 

[7]. Along with these challenges, the current implementation of learning needs to be supported with 

the use of technology-based teaching materials. Technology-based teaching materials are going to 
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make students able to adapt to the flow of information technology developments. Students who are 

accustomed to using IT-based media indirectly will also develop their skills in the field, so there are 

more qualified graduates who can compete globally and master the development of technology [8].  

One of the technology-based teaching materials that can be used as a supporting content for 

students in the learning process is an e-module or a module that is packaged in an electronic form. 

Electronic module (e-module) is a kind of independent teaching materials compiled systematically 

with certain learning units, which are presented in electronic format, in which each learning activity is 

connected to a link as a navigation that encourages students to be more interactive with the program. 

The program is equipped with video tutorials, animations and audio to enrich the learning experience 

[9]. 

Currently, the development of e-modules as alternative teaching materials can be operated in some 

applications. One of them is kvisoft flipbook maker [10]-[14]. This application will become a guide in 

the learning process because the application is not only fixed on writings, yet some other elements can 

also be inserted, such as animated motion, video, and audio. Those elements can make a learning 

media interactive and interesting. Therefore, the learning becomes not monotonous [15]. 

Along with the development era, there have been a huge number of innovations in the development 

of e-module. One of which is the E-module Magazine. E-Magazine, is an interactive e-module adapted 

from the characteristics of magazine in which the language delivered is simpler, it contains interesting 

information related to the application of learning media in everyday life, and it provides an interactive 

evaluation in the form of crosswords and quizzes [16] so that it can be used in the chemistry course 

units. 

Chemistry is a part of natural science acquired and developed based on experiments to find answers 

to the questions of what, why and how natural phenomena are specifically related to composition, 

structure, nature, transformation, dynamics, and energetics of substances [17]. From the perspective of 

students, chemistry is a difficult subject since it is abstract and complex that it requires reasoning and 

high-level thinking [18], [19]. Thus, students face difficulties in learning and create mistakes in 

understanding the chemistry subject [20]. 

One of the course units in chemistry class XI SMA/MA is acid and base. This unit is about the 

substances of acid and base which are closely related to everyday life. Based on the mock-up test 

result, it is determined that the percentage of students achieving the minimum passing grade, which is 

76, of acid-base course unit is in respectively SMAN 8 Pekanbaru 50%, SMA Cendana Pekanbaru 

85%, MAN 2 Pekanbaru 80%, and SMAN 2 Bangkinang 50%.  

Based on the interview and observation results in the same school, the teaching materials used in 

the learning process are still in the form of printed books, worksheets, and modules that are available 

on the internet. With the limitation of these teaching materials, the impact is that the students become 

not independent, unmotivated and less active in the learning process [16]-[21]. It turns out that the 

learning process in the classroom becomes not optimized. 

The result of the research development of e-module combining science process skills by Fengky 

Adie Perdana dkk [22] has been developed by integrating the science process skills with the criteria 

very well, judging from the result of validation content, validation media, validation of peer education 

and practicioners, with an average value 3.80. Development of electronic modules using kvisoft 

flipbook maker on chemistry equilibrium by Sri Indra Wahyuni dkk [13] has been successfully 

designed by using the Plomp model of R&D method and it is considered valid for the use of learning 

activities with the percentage of media experts 94.8%, content experts 88.46%, and the practical test 

with a teacher's response of 95.29%. The interactive e-module development is done through chemistry 

magazine with the application of kvisoft flipbook maker for the second semester of chemistry subject 

in high schools by Roza Linda [12] has been successfully developed with the Plomp model of R&D 

research design and a valid declaration of content validator with a score of 93.75% and 94.45%, and 

the media validator with the score of 91.79% and 94.18%. E-module is also considered helpful for the 

students and the teachers with a percentage of 88.45% and 87.70 % for the equilibrium edition of the 

ion and the pH of buffer solution which is 91.43% and 94.25% for the solubility equilibrium edition. 
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And the development of chemical e-module based on problem of learning by LM. Zulfahrin UZ dkk 

[23] has been developed with the feasibility test of the material have obtained a score 81 and the 

percentage is 98.9% with thecategory very well. Percentage of media validation results is 97.1%. The 

article carries the research study and the development aiming to create a valid interactive e-chemistry 

magazine for the acid-base course unit. 

2.  Research method 

This research used the Plomp model of research and development (R&D) design which consists of 

preliminary research phase, prototype or development phase, and assessment phase [24]. The research 

flow be seen in figure 1. 

 
 

Figure 1. Research flow development of an interavtive e-chemistry magazine for the acid-base. 

This research is conducted from June to September 2019. The development phase of acid and base 

e-chemistry magazine is conducted at the Faculty of Education Universitas Riau in the Master of 
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Chemistry Education study program and the small-scale trials phase is conducted at SMA Cendana 

Pekanbaru. 

The data collection methodologies conducted in this research are interviews and questionnaires. 

The interview is conducted by interviewing teachers and students about the chemistry teaching-

learning process in the school. Questionnaires are conducted during the expert validation of content 

and media, and also the small-scale trials. The instruments used are the interview sheet of teachers and 

students, the validation sheet of the content and media of acid and base E-Chemistry Magazine, and 

the questionnaires of the teachers’ and students’ responses. 

The data analysis techniques of validity, practicality, and interest of acid-base E-Chemistry 

Magazine on the Likert scale [25]. 

Table 1. The categories of likert assessment scale. 

Assessment Scale Notes 

4 Strongly Agree 

3 Agree 

2 Disagree 

1 Strongly Disagree 

Based on The Categories of Likert Scale Table 1, the calculation of the average percentage in each 

component is using the formula as follows: 

                                                              P = 
n

N
 x 100%                                                                   (1) 

P: Score percentage (rounded off), n : The total score, N : Maximum scores 

After obtaining the results of the calculation of the percentage score then compared with the table 

criteria of validity, practicality and interest [26]-[28] as in table 2 below: 

Table 2. The criteria of validity, practicality, and interest. 

Percentage 
Criteria 

Validity Practicality Interest 

81-100 Strongly valid Very good  Very interesting 

61-80 Valid  Good Interesting 

41-60 Less valid Less good Less interesting 

21-40 Not valid Bad Not interesting 

< 20 Strongly not valid Very bad Not interesting at all 

3.   Results and Discussion 

The development result by the researchers is the production of the acid base E-Chemistry Magazine as 

interactive teaching materials. The research was conducted using the Plomp model of research and 

development (R & D) design [24]. 

In the preliminary research phase, a preliminary investigation consisting of the analysis of front 

end, students, competence and content is conducted. Analysis of the front end is conducted in a variety 

of relevant literature and interview with high school or MA chemistry teachers in Pekanbaru and 

Bangkinang namely SMAN 8 Pekanbaru, SMA Cendana Pekanbaru, MAN 2 Pekanbaru, and SMA N 

2 Bangkinang. 

The results of literature studies and interviews of high school or MA chemistry teachers are known 

that the teaching materials used in the schools are still printed in the form of printed, worksheets, and 

some learning modules. This teaching materials are assessed as less interesting for the students 

because it only contains subject descriptions, formulas and drawings. That is why the students become 

less interactive in the teaching-learning process. Afterward, an analysis of the students is conducted. 

The preliminary questionnaires and interview results conclude that the students’ understanding of 

acid-base course unit is low. Therefore, the students are keen on interactive teaching materials that can 

be used to learn the concepts of acid and base independently. 
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The next step is an analysis of competence and content analysis. A competence analysis is carried 

out on the high school/MA chemistry syllabus issued by the Ministry of Education and Culture. The 

content analysis is aimed to study the concepts of acid and base which correspond to the lesson 

indicators and objectives derived from the syllabus. 

In the development or prototype phase, it aims to design the problem solving occurring in the initial 

investigation. This phase includes prototype design and instrument design. Before the production of 

the prototype in the form of acid and base E-chemistry magazine, tools and media are collected, which 

are in the form of text, image, audio, video, animation, flash, link, and software, that support the 

design of acid and base e-chemistry magazine. After all tools and media are collected, outlines that 

correspond to the components of acid and base E-chemistry magazine are created. 

After the designing process of acid and base e-magazine finishes, the following step is assessing 

the acid and base e-magazine based on the assessment instrument that has been designed. This 

designed instrument is the assessment instrument for the validity (media and content experts) 

prototype and the assessment instrument for the practicality and interest of the users (teachers and 

students) regarding the acid and base e-magazine which has been developed. 
In the assessment phase, validation is conducted on the developed acid and base e-magazine by six 

experts, consisting of 3 content experts and 3 media experts. The validation assessment of content 

expert consists of the content substance and learning design aspects while the validation assessment of 

media experts consists of display aspect (visual communication) and software utilization. The 

validation result of the content experts regarding the prototype is shown in table 3.  

Table 3. The validation result of acid-base e-chemistry magazine by content experts. 

No Aspects Content Expert Validator Team Criteria 

I II III Average 

1. Content Substances 89.58% 89.58% 81.25% 86.80% Strongly valid 

2. Learning Design 90.00% 95.00% 95.00% 93.34% Strongly valid 

Average 89.79% 92.29% 88.13% 90.07% Strongly valid 

Criteria  Strongly 

valid 

Strongly 

valid 

Strongly 

valid 

Strongly 

valid 

 

The assessment of the three content expert validators, the result is that the developed acid and base 

e-chemistry magazine for the aspects content subtances and learning design has fulfilled the criteria 

validity with an average percentage of 90.07% and categorized as strongly valid because it is in the 

interval from 81 to 100% [26], [27]. This results also correspond with the research “development of e-

magazine interactive learning media on the subject rotational dynamics for class XI high school” by 

Jalilah Rahmastuti Nurjanah, Sukarmin and Dwi Teguh Rahardjo (2014) which showed that the 

electronic magazines developed were valid with very good criteria [16], the research “the development 

of web-based interactive contextual e-modules on the subject of chemistry of carbon compounds” by 

Yulia Nalarita and Tomi Listiawan (2018) which showed that e-module based on material expert tests 

were valid with a percetage of 90.79% with criteria very worthy[29] and the research “the 

development of chemical e-module based on problem of learning to improve the concept of student 

understanding” by LM. Zulfahrin UZ, Haryono and Sri Wardani (2019) which showed the feasibility 

test of the material have obtained a score of 81 and the percentage is 98.9% with the category very 

well [21], then according to the study, acid-base e-chemistry magazine declared strongly valid. 

The results of the content expert validators shows that the material presented in the developed  

acid-base e-chemistry magazine has clear, complete and correspond with the demands of core 

competencies and basic competencies in the 2017 curriculum syllabus for acid-base material [17].  

The language used in the acid-base e-chemistry magazine has correspond with Indonesian lenguage 

rules that are good and right, communicative and easy to understand. A good e-module uses simple 

sentences so that the infromation conveyed is clear and user friendly [9]. Presentation in the acid-base 

e-chemistry magazine has correnpond with the indicators and learning objectives that have been 
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formulated. Presentations in the acid-base e-chemistry magazine equipped with pictures, videos, 

animations, quizzes, crossword and interesting info about acid-base material. It aims to make students 

more motivated and  enthusiastic in learning and to increase understanding students’ of acid-base 

material. The e-chemistry magazine is also equipped with evaluation questions created using the 

wondershare, so students can know directly the value/final results after answering all the questions in 

the evaluation question. Evaluation questions are a tool used to measure the success of the achiement 

of leaning objectives that have been formulated [30]. The subsequent validation is validation by media 

experts. The content expert validation result on the prototype is presented in table 4. 

Table 4. The validation result of acid and base e-chemistry magazine by media experts. 

No Aspects Media Expert Validator Team Criteria 

I II III Average 

1. Display (visual 

communication) 

88.64% 90.91% 95.46% 91.67% Strongly valid 

2. Software utilization 85.71% 92.86% 92.86% 90.48% Strongly valid 

Average 87.18% 91.89% 94.16% 91.08% Strongly valid 

Criteria  Strongly 

valid 

Strongly 

valid 

Strongly 

valid 

Strongly 

valid 

 

 The assessment of the media expert validator, it is observed that the developed acid and base 

e-chemistry magazines have met the criteria of media validity with an average percentage of 91.08% 

and categorized as strongly valid because it is in the intervals from 81 to 100% [26], [ 27]. Hilal 

Ahmad Wani [31] explains that the existence of the e-learning method supports a learning process 

because it utilizes computer technology which is currently developing. A considerable percentage in 

the media aspect regarding the assessment of acid and base e-chemistry magazine indicates that the 

developed acid and base e-chemistry magazine gives significant support in the teaching-learning 

process.           

After going through the validation phase by the content and media experts and being declared as 

valid, the following phase is the acid and base e-chemistry magazine is tested using small-scale trials 

to acknowledge the teachers’ response toward the practicality of the acid and base e-chemistry 

magazine as well as to recognize the responses of the students. The trial is conducted on 1 chemistry 

teachers and 3 students with the diverse understanding level of the students: novice, intermediate and 

advanced based on information from the teacher. The result of the teachers’ and students' responses 

toward acid and base e-chemistry is presented in tables 5 and 6. 

Table 5. The Result of the teachers’ response toward acid and base e-chemistry magazine. 

Average Percentage Practicality Criteria 

93.34% Very good 

Table 6. The Result of the students’ response toward acid and base e-chemistry magazine. 

Average Percentage Interest Criteria 

94.45% Very interesting 

Based on the trial result on the teachers and students through the teacher questionnaire response 

and students questionnaire responce to the e-chemistry magazine, the results show that acid and base 

e-chemistry magazine has practicality very good criteria [26] with percentage 93.34%  and very 

interesting criteria [28] with percentage 94.45%. This interesting assessment is based on a one-on-one 

interview with the students’ regarding their opinion on the design of this e-chemistry magazine. This 

e-chemistry magazine design is coupled with the characteristics of the electronic magazine that has 

several advantages. These advantages include, electronic magazines packaged in a simpler language 

and have interesting information about the application of acid-base in everyday life, so students are 

more interested in reading, easier to understand the material and make learning not boring. This 
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indicates that the developed acid and base e-chemistry magazine as interactive teaching materials 

embodies decent criteria to be used as teaching and learning aids for acid-base course unit. 

4.  Conclusion 

The acid and base e-chemistry magazine as interactive teaching materials has successfully developed 

with the Plomp model of research and development (R&D) design. Afterward, the validation is 

conducted by media and content experts, resulting in average score whose criteria is strongly valid. 

Teachers’ and students’ response regarding the acid and base e-chemistry magazine results in the 

average score whose criteria is very good and very interesting. Therefore, the developed acid and base 

e-chemistry magazine is feasible to be used as interactive teaching materials in the chemistry subject 

for acid and base course unit.  
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