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Abstract. Learning media is a tool or means used to facilitate the learning process to be 

more effective, engaging, and interactive. Learning media can take the form of objects, 

pictures, sounds, videos, or a combination of these elements. The mathematics learning 

media "Webtoon" is a learning media that consists of visual elements and text displayed 

digitally through a computer, tablet, laptop, or smartphone with the help of the internet. 

The use of learning media can enhance learning motivation, improve understanding of 

concepts, and provide a more interactive learning experience. This research aims to 

develop culturally-based learning media in the form of digital media. The research 

method used is the ADDIE development model. The research result is a valid digital 

mathematics comic learning media called "Webtoon”. 
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1 Introduction 

The use of technology-based learning media in mathematics learning is still very poorly 

implemented. A researcher in Jambi, Indonesia, namely Rahma [1] said that the use of digital-

based learning media is still low. This applies to both young and old teachers. Factors that 

cause educators to not apply digital-based learning media because teachers lack expertise in 

technology and information, then lack of technology-based or digital learning facilities. Other 

researchers in the Netherlands, namely only 30% of students use technology-based learning 

media to help learn derivative concepts in mathematics subjects [2]. This is caused by the lack 

of resources or teaching staff who have the ability in the field of technology and the lack of 

facilities in the form of technology-based mathematics learning media. Next, Sudarmi [3] said 

that the facilities in the form of digital comic learning media were still minimal, so learning 

mathematics became less interesting. Other researchers also found that there was a lack of 

learning media facilities such as digital comics to support mathematical literacy [4]. Based on 
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the findings of this researcher, it can be concluded that the availability of digital learning 

media, one of which is digital comics, is still lacking.  

The lack of availability of digital learning media, especially in learning mathematics, causes 

low mathematics learning achievement. This is evident from the findings of researchers who 

stated that out of 20 students, no students scored 70 and above in mathematics due to the lack 

of application of digital learning media [5]. Then, when viewed from the results of the 2019 

National Examination, Mathematics is the subject with the lowest score when compared to 

other subjects on national exams, such as Indonesian, English, Physics, Chemistry and 

Biology [6]. The explanation above shows that there has been a gap. The ability of students in 

mathematics can be improved by applying digital comic learning media, but due to the lack of 

availability of facilities this media is less applicable. In fact, the ability of students in 

mathematics is still low. 

For this reason, this research developed technology-based learning media in the form of digital 

comics based on Karo culture. Culture in mathematics is called ethnomathematics. The role of 

ethnomathematics as an instrument in mathematics education serves to improve mathematics 

education and help clarify knowledge about the nature of mathematics [7]. Karo culture is a 

rule, customs and arts applied by the Karo people. The Karo people live in the Karo district, 

North Sumatra, Indonesia. Based on Harahap's research, one of the Karo cultures, namely the 

traditional house, has almost disappeared [8]. Ethnomathematics aims to draw on a cultural 

experience and use of mathematics. Ethnomatematics also provides insight into knowledge in 

mathematics which is embedded in the social and cultural environment and can appreciate the 

use of mathematics in everyday life. 

According to previous research, the application of culture to learning media can introduce 

students to the diversity of Indonesia so that learning becomes more attractive [9]. Then, 

learning media in the form of culture-based digital comics can increase students' HOTS [10]. 

Digital-based comic learning media can make it easier for students to understand math lessons 

[11]. Based on the search for digital comic learning media, it has never been developed based 

on Karo culture. So, it becomes a novelty of this research. 

2 Method 

The purpose of this development research was to find out how the validity of Mathematical 

Comic Learning Media for Class X Students at the Culture-Based High School level in the 

Material of Three Variable Linear Equation Systems (SPLTV). The research used is of the 

type of development research or research and development which is oriented towards 

developing and implementing the resulting products. The product developed is an instructional 

material in class X high school mathematics learning to facilitate students in solving 

mathematical problems, especially in the matter of a system of three-variable linear equations. 

According to Sugiyono [12], research and development (R&D) methods are research methods 

used to produce certain products using research facilities that are needs analysis and to test the 

effectiveness of these products so that they can function in the wider community. Research 

and development of this model in outline, namely Analysis-Design-Development-

Implementation-Evaluation can be summarized into three stages, namely: preliminary study, 



 

 

 

 

product development, and product validation. The product compiled in this study is the 

development of Karo Culture-based comic learning media "webtoon" which is expected to be 

used by educators and students to increase knowledge in Mathematics. The research phase 

begins with a needs analysis, namely collecting empirical and theoretical information which is 

categorized as a preliminary study. Then make a plan or design of learning media. The next 

stage is validation carried out by experts as a development stage. The last is the 

implementation and evaluation stage. 

3 Result dan Discussion 

The initial stage is analysis, which collects theories about learning media in the form of digital 

comics, Karo culture, and three-variable linear equation system material. The digital comic 

learning media in this study was named "webtoon". Then the design stage is to design digital 

comic learning media by: 

1. Determine the storyline, which is related to the Karo culture and apply a three-

variable linear equation system to the story. The comic strip used in this research is a 

comic with a final story or no sequel. 

2. Determine the characters in the story. With the character of the name and shape 

resembling the name of the Karo Society. 

3. Drawing comic sketches manually. Includes, character, background and text 

balloons. 

4. The manual comic sketch is scanned, then transferred to the Corel Draw application 

to clarify the image. 

5. Coloring and finishing stage. 

At the design stage, the initial product "webtoon" learning media was obtained which can be 

seen in Figure 1 below: 

  



 

 

 

 

 

Fig. 1. The design of learning media "webtoon" 

After the webtoon learning media is formed, the next stage is the development stage which is 

carried out by means of product validation with five experts in the fields of mathematics, 

mathematics education and educational technology then visual communication design. The 

resulting validation table is as follows: 

Table 1. Component validation of the content of the material 

Number Content Rating average 

1 Conformity of the content of 

the material with syllabus 

4.6 

2 Compatibility of the material 

with core competencies and 

basic competencies 

3.4 

3 Compatibility of the material 

with teaching needs 

3.8 

4 The suitability of learning 

materials with the indicators 

to be achieved student 

4 

5 Benefits of material for 

additions insight into student 

knowledge 

4.8 

6 Ease of understanding 

learning materials 

4 



 

 

 

 

7 The truth of substance in 

matter learning 

3.6 

From Table 1 the average obtained for each component of the five validators is 4. Referring to 

the validity indicator according to [13], the content aspects of learning media are included in 

the valid category. 

Table 2. Validation of construction components 

Number Construction components Rating average 

1 Meaningfulness in learning 

materials 

4.2 

2 Appropriateness of learning 

materials with the ability level 

of students 

4.6 

3 Clarity in learning objectives 4 

4 Providing motivation for 

students 

4.6 

5 The order of presentation in 

learning materials 

4.2 

6 Systematics of learning 

materials 

3.8 

7 Completeness of information 

in the presentation of the 

material 

3.8 

From Table 2 the average obtained for each component of the five validators is 4.2. Referring 

to the validity indicator according to [13], the construction component aspect of learning 

media is included in the valid category. 

Table 3. Language Component Validation 

Number Language Component Rating average 

1 Clarity in providing 

information 

4.4 

2 Legibility 3.6 

3 Effective use of language 

and efficient 

4.2 

4 Use dialogue or text 

interesting and lead to 

understanding of the concept 

3.8 

5 The use of language 

communicative 

4 

From Table 3 the average obtained for each component of the five validators is 4. Referring to 

the validity indicator according to Akker [13], the language component aspect of learning 

media is included in the valid category. Note that validators for all components are usable with 

minor revisions. The revision suggested by the validator is to fix the incorrect text in the text 

bubbles. As shown in the image below: 



 

 

 

 

 

Fig. 2. Incorrect text correction examples 

In figure 2 there is an error in the text of the equation from: 

 85.000 b + 100.000 b + 100.000 c = 5.100.000, (1) 

should, 

 85.000 b + 100.000 b + 80.000 c = 5.100.000 (2) 

This revision has been fixed. Of the three components, the average overall component of all 

validators is 4.1 (valid). Then the implementation or application of this learning media was 

carried out in class X SMA Negeri 1 Berastagi and SMA Negeri 1 Kabanjahe in learning 

mathematics. The result of the application of the comic learning media "webtoon" is that 

student scores on the three-variable linear equation system material 95% of 36 students are 

above the KKM, namely 70. This finding is supported by research conducted by Widodo who 

said comic media was able to bridge the transition from a certain stage to the abstract stage of 

learning mathematics so that it was more interesting and could improve students' problem 

solving abilities. 

4 Conclusion 

The conclusion of this study is that the development of digital comic learning media products 

or what is called "webtoon" is valid. After going through the process of analysis, design, 

validation and evaluation of the learning media products that have been developed, they have 

been finalized and can be used as classroom learning media for mathematics subject material 

on a system of three-variable linear equations 
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