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Abstract. Students with a visual learning style usually use that contain with a lot 

of figures, as well as stories that contain lots of color. This study aims to develop 

a valid and practical mathematics comic based on creative problem solving and 

its effect in mathematical representation of students with visual learning styles. 

The subjects were 14 students who were categorized visual learning styles from 

36 students in grade 7^th at Junior High School Palembang. This is 

developmental research and its procedures consisting of three stages, namely 

preliminary study, prototyping and formative study. The preliminary stage 

consists of the analysis and design stages. Prototyping, consist of paper based and 

computer-based design, while the formative evaluation consists of evaluation and 

revision. The instruments used to collect data consisted of validation, 

observations, tests and interview. In general, the data analysis used descriptive 

qualitative technique. Based on the results, the comics based creative problem 

solving has been categorized as valid and practical and has a enough effect on 

students' mathematical representation abilities. By using comics in learning, 

students can imagine real situations and then represent them in the form of 

figures, tables, number lines, making it easier for students to write them as a form 

of mathematical expression. 

Keywords: Creative Problem Solving, Comic, Learning Style, Representation, 

Visual. 

Introduction 

Reasoning, logic, creative thinking, problem solving abilities can be developed with 

mathematics, so the goal of mathematics in school is to equip students to solve 

problems with their mathematical abilities. Furthermore, based on learning outcomes 

in the independent curriculum, it is found that one of the objectives of mathematics 

learning aims to help students be able to communicate ideas with symbols, tables, 

diagrams, or other media to clarify situations or problems, as well as presenting a 

situation in symbols or mathematical models (communication and representation). So 

mathematical mathematical representation skills are important for students [1]. 
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Representation is a form of interpretation of students' thinking about a problem, 

which is used as a tool to find a solution to the problem. Someone needs representation 

in the form of figures, graphs, diagrams, or other forms of representation to be able to 

communicate mathematical ideas [2]. Mathematical representation as language mathe-

matical communicating activities describing phenomenon, mathematical ideas, solving 

mathematical problems by written and oral representation of words, symbols, and 

graphics as a carrier [3]. 

However, students’ representation abilities are still low [4]. The lack is caused of 

students’ courage in presenting the answers they obtain. Apart from that, students are 

still lacking in producing mathematical representations in the form of images and are 

not yet able to convert them into mathematical symbols. Students also still make mis-

takes in converting problems into mathematical models. However, there are some stu-

dents who use verbal representations to convey their mathematical ideas. The lack of 

development of students' representational abilities because students are not given the 

opportunity to present their own representations but must follow what has been exem-

plified by their teacher [5]. 

The problem of student representation also occurs in the topic of integers [6]. Stu-

dents have difficulty understanding and solving problems related to integer material. 

For example, example the students have difficulty visualizing concepts related to posi-

tive and negative numbers, including addition, subtraction, multiplication, and division. 

This has a big impact on understanding and solving problems in integer topic [7]. 

The low representation ability of students is also influenced by learning that is too 

teacher-centered and learning materials that do not suit student characteristic [8]. Stu-

dents rarely write answers in the form of figures or words and often make mistakes in 

writing mathematical expression [9]. Previous research shows that students with a vis-

ual learning style tend to read quickly and rush to solve questions, so they have a high 

error rate in finding answers as seen in the error percentage reaching above 70% [10]. 

This shows that low representation abilities are also influenced by students' learning 

styles. One of the factors that can influence students' mathematical representation abil-

ities is learning style [11]. 

Learning style is a reference to a person's dominant preferred way of learning. If 

someone understands their learning style, then that person will be able to learn well and 

the learning results they obtain will be good [12]. So, that if students know the charac-

teristics of their learning style themselves, it will be easier to motivate themselves in 

learning [13]. 

Based on several factors above, it can be concluded that in implementing learning, 

teachers should choose innovation and adapt it to student characteristics, one of which 

is by using comics. Comics are learning materials that suit the characteristics of students 

with a visual learning style [14]. Where students with a visual learning style prefer 

something that contains lots of figures, in the form of colored figures presented in the 

form of a story line about integer material. Comic teaching material can make students 

have good representation skills. As can be seen from the comic which is related to in-

dicators of mathematical representation, namely visual, verbal, and mathematical ex-

pressions [15]. 
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From comics that contain lots of colorful figures, they can be linked to mathematical 

representation indicators, namely visual indicators [16]. From the existing figures, stu-

dents will be able to visualize the forms of symbols in the form of images. 

Meanwhile, comic teaching materials combined with creative problem solving ena-

ble students to represent mathematics verbally in a comic storyline in the form of words 

so that students can understand the verbal meaning. Through these comics, it is hoped 

that students will be able to restate problems in the form of words [17]. 

The comic also presents math problems whose solutions are packaged in story form. 

Through this question, it is hoped that students will be able to represent in verbal form 

and mathematical expressions. Based on the description above, researchers are inter-

ested in developing and producing teaching materials in the form of mathematical com-

ics that are valid and practical and influence mathematical representation abilities. 

2 Method 

2.1 Subjects  

The subjects were 14 students who were categorized visual learning styles from 36 

students in grade 7th at Junior High School at SMPN 10 Palembang in the odd semester 

of the 2023/2024 academic year. 

2.2 Research procedure  

The research uses development research methods. The procedure in this research 

generally consists of two stages, namely preliminary study, and formative study. At the 

preliminary stage the study consists of analysis and design stages, while at the formative 

stage the evaluation consists of evaluation and revision. At the analysis stage, an anal-

ysis of the current curriculum is carried out, namely the Independent Curriculum. 

Apart from that, at the analysis stage, abilities, skills, and mathematical ideas are 

also identified which are suitable to be taught to students with a visual learning style. 

The next stage is design. At this stage there are two design stages, namely: concept 

design with a story that will be linked to the material, then designing the comic directly 

on Canva.  

The formative evaluation stage begins with validating comic learning Materials. The 

results of input from validators are used as material for revising the comic learning 

Materials. After it was revised, it was then tested on groups of students to see the weak-

nesses of comic learning Materials when used by students, especially students with a 

visual learning style. Weaknesses found during one-to one, small group and field tests 

will become as material for evaluation and revision. 

2.3 Data collection 

Research instruments used consisted of observation, validation, questionnaires, and in-

terviews. Observation is used to obtain data about how students use it, the obstacles 
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they face, and the possible responses students give. Validation is used to obtain input 

from the validator whether the comic being developed is categorized as valid in terms 

of content, construct, and language. The questionnaire used is a learning style question-

naire. This questionnaire is given to students before learning. The interview guide used 

in this research is semi-structured. Interviews were used to explore students' percep-

tions of comics. 

2.4 Data analysis technique 

In general, the data analysis technique used is descriptive qualitative. All findings de-

scribed according to the phenomena that occur in the field. Validation data is presented 

in the form of tables, diagrams and then discussed quantitatively and qualitatively. Stu-

dent learning style data is analyzed by counting the number of dominant choices. This 

dominant choice shows the student's learning style. First, the interview data is made in 

transcript form. Next, the transcript results are simplified by providing coding and de-

scribed qualitatively. 

3 Result and Discussion 

3.1 Analysis Results  

The first stage is analysis of the current curriculum and students’ characteristics. 

Based on the results of curriculum analysis, it was found that mathematics learning 

outcomes in Phase D consisted of several elements, namely: numbers, algebra, meas-

urement, geometry, as well as data and opportunity analysis. Based on these learning 

outcomes, integers were chosen as the main material and have potential if research is 

carried out on students with a visual learning style.  

Besides that, students with a visual learning style generally understand something 

by looking at figures, diagrams, also demonstrations and enjoy learning new things with 

what they see. So, the comic as students learning material for visual learning style must 

present all the mathematical abilities, skills, and ideas with optimizing the use of fig-

ures, stories and other interesting images. 

3.2 Design Results 

 The next stage is design. This stage also consists of two design stages, namely: con-

cept design in the form of creating a story board and then comic design using Canva. 

This stage aims to obtain an overview of the story ideas that will be presented in the 

comic, as well as the suitability of the comic content with the learning objectives to be 

achieved. The design of this teaching material starts with characterization to developing 

story ideas. From the design results, it was found that the comic being developed con-

sisted of two adventures, namely an adventure at sea to instill the concept of adding and 
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subtracting integers, while an adventure in the forest was to instill the concept of mul-

tiplication and division of integers. The following are the results of the paper-based 

concept design. 

Comics assessment focuses on three characteristics, namely: content, construct, and 

language. From the content aspect, comic assessments are reviewed from their suitabil-

ity to the curriculum, learning objectives to be achieved, adequacy of facts, concepts 

and principles, suitability to student learning styles and the Creative Problem Solving 

(CPS) learning model.  

From the construct aspect, comic assessment is reviewed from the aspects of com-

pleteness of components, suitability to student characteristics, attractiveness of illustra-

tions and storyline, as well as consistency in the choice of color, letters, and location. 

From the linguistic aspect, the comic assessment is reviewed from its conformity with 

PUEBI, the choice of sentences that are communicative, effective, unambiguous, and 

in accordance with students' level of thinking and norms in education. Following are 

Illustration of comics. 

Table 1. Illustration of comics 
 

Images Explanation 

 
 

The pictur e on the side is part of the 

story Adventures at Sea. Through this 

adventure, students are led to under-

stand the concept of the operation of 

adding integers. 

 

The figure on the side is part of the story 

Adventures in the Forest. Through this 

adventure, students are led to under-

stand the concept of multiplication of 

whole numbers. 
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3.3 Validation Results  

The formative evaluation stage begins with validating the comics. There are five vali-

dators in this research, namely: SA, Ln, AN, and HY. They are consisting of teachers 

and lecturers. Based on the validation results, it can be concluded that the comics de-

veloped are categorized as good in terms of content, construct, and language aspects. 

Following are the validation results. 

 

Fig. 1. Content Validation 

Fig. 1. Content Validation Results The results of content validation show that the 

comics developed are valid. From the Fig. 1. above, if viewed from the aspect of suit-

ability to learning styles and learning models, it is found that comics are suitable for 

students with a visual learning style and the storyline is in accordance with the CPS 

model. If viewed from the curriculum aspect, at the front of the comic it is necessary to 

add learning outcomes. 

 

Fig. 2. Construct Validation 
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From Fig. 2, the comics were categorized as good. However, many aspects of the 

construct still need to be revised, especially the consistency aspect. From the language 

aspect, it was also found that the comics developed were categorized as good, but still 

needed a little revision, especially in the aspect of consistency. 

 

Fig. 3. Language Validation Results 

Even though the validation results have been categorized as good, there are still several 

comments and suggestions given by the validator to improve the comic. Below are 

comments and suggestions from validators. 

Table 2. Comments and Suggestions from validators 

Validator Comments & Suggestions 

SA (Lecturer) 1. Consistency in the use of backgrounds in dialogue sections 

2. Improve the editorial language, make it simpler so it is easy to under-

stand 

Ln (Lecturer) 1. Remove the Canva text from the watermark. 

2. Consistency of the background in the dialogue, change it to white. 

3. Change the learning. Objectives 

AN (Teacher) 1. Good story idea 

2. It can be used for research. 

3. The language used must be more communicative. 

4. The background does not contrast with the writing, so the content is 

difficult to read 

HY (Teacher) 1. Interesting for students 

2. The story is too long. 

3. Select sentences according to student characteristics 

 

The comments and suggestions provided by the validator are used to revise the com-

ics. After it was revised, then the comics tested on 3 people with a visual learning style 

to see the weaknesses of comics. From the results of observations, it was found that 

students at the end of the activity, students were interviewed and asked to provide their 
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comments regarding the comics they had read and worked on. The following are stu-

dents' comments during the trial. 

The comments and suggestions provided by the validator are used to revise the com-

ics. After it was revised, then the comics tested on 3 people with a visual learning style 

to see the weaknesses of comics. From the results of observations, it was found that 

students at the end of the activity, students were interviewed and asked to provide their 

comments regarding the comics they had read and worked on. The following are stu-

dents' comments during the trial. 

Table 3. Students' Comments 

Stu-

dents 

Findings 

JD 1. This is the first time I have seen a comic with mathematics lessons.  

2. This comic doesn't make me afraid of mathematics, which is usually always 

presented in the form of mathematical numbers or just story problems without 

figures 

CO 1. the math comics provided kept me from getting bored. 

2. With this comic, apart from learning mathematics, I also really enjoy imagin-

ing the jumps of dolphins. 

DES 1. At first I thought this comic would be like a boring story, but it turns out it's 

different, especially since it has a fun adventure story 

3.4 Small Group 

Next, in this stage, the comic also tested on small groups of students to see the practi-

cality of comics. The following are some of the students' comments during the trial, 

including: (1) students liked the story and concept of the comic material provided; (2) 

the existence of a story with a created plot so that students do not feel bored; (3) the 

large number of figures presented in comic makes students more interested; (4) more 

figures, more fun and more excitement because the story is easier to understand. 

 

Fig. 4. Practicality of comic learning materials 
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This stage ends with giving a questionnaire to see the practicality of the comics that 

have been given during the lesson. The practicality questionnaire consists of 15 ques-

tions containing cognitive, affective, and conative aspects. Based on the practicality 

questionnaire, it was found that the comics was categorized as good. The practicality 

of the comics being developed can be seen in Fig. 4. 

3.5 Field Test Results 

This stage begins with learning using comics. In comic 1, students are guided to be able 

to solve problems regarding addition and subtraction operations on integers. Mean-

while, in the comic 2, students are guided to be able to solve problems in the operations 

of multiplication and addition of integers. Learning activities are carried out in accord-

ance with the Creative Problem Solving (CPS) model. 

The stages of problem clarification can be seen from activity 1. Students are guided 

to clarify the problem from Anan and Adit's story about dolphin jumps. From the story 

of the dolphin jump, students describe the jump using a number line based on the in-

formation students receive from of the story, the results of students' answers at this 

stage can be seen from Fig. 5. 

 

Fig. 5 Student Answers in Clarification Activities 

The next stage is expressing the results and evaluation. At this stage students can 

solve the problem by calculating the height of the dolphin's jump from the sea to above 

the water surface. The answer can be seen in Fig. 6. 

Based on the Fig. 6, it can be seen that students actually have a variety of answers 

or various ways to answer questions, seen from students who initially explain numbers 

using a number line, then the students express opinions from "because it is down or 

from the initial depth, namely below, then the student gives a value of -8, then the 

dolphin jumps up, meaning the bigger the value or the higher it is, the bigger the value 

or the positive value, then students write positive 8”. From this, students then write 
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answers by writing 10 - (-8) =18. Based on student answers, students can answer ques-

tions from the activities and stories in the comic. 

 

Fig. 6. Student answers in Expression Result and evaluation activity 

Implementation Stage, at this stage students are directed to implement ideas that 

have been previously answered in the form of other questions, or questions given by 

Anan and Adit's grandfather obtained in the previous stage. At this stage it can be seen 

from the students' answers, students are able to implement or apply the stages previ-

ously. The following are students' answers at the implementation stage. In this activity 

students are about ordering integers from largest to smallest. The following are student 

activities. 

 

Fig. 7. Student answers in Implementation activity 
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After the learning activities are completed, students are asked to complete the test to 

see the effect of comics on students’ representational abilities that are seen from three 

aspects, namely: Visual, Verbal, Mathematical expression. 

In general, and based on the test results, it was concluded that the use of comics in 

mathematics learning had a good impact on the mathematical representation abilities of 

students with a visual learning style. The students' mathematical representation abilities 

are depicted in the following diagram. 

Table 4. Students' Mathematical Representation 

Interval Percentages Category 

81- 100 35,7% Excellent 

61-80 7,14% Good 

41-60 50% Enough 

21-40 0% Less 

0-20 0% Poor 

Average Enough 

 

Based on the test results, it was found that the use of comics had a quite good impact 

on representational abilities. This is in line with the creative problem-solving learning 

model which really supports students' mathematical disposition [18]. 

3.6 Solution in Problem Number 1  

From the results of the students' answers it was obtained, the students can draw di-

rections or points according to those in the question. Creative problem-solving learning 

model which really supports students' mathematical disposition The student can depict 

the initial position by drawing the situation based on problem. When asked, students 

prefer to illustrate problems in the form of figures to make it easier [19]. Based on the 

figure can make student understand the meaning of the problem and alternative solu-

tions, and to make it easier to create mathematical expressions [20]. 

 

Fig. 8. Students 1 in Answer the First Problem 
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Other students can describe the distance from the question using cardinal directions 

as an analogy or visual depiction of the question. The student imagines the position of 

the Anan and Adit in the cardinal directions. The student imagines the situation based on 

the question [21]. In this reaserch student can imagine that Adit walking to east while 

Anan walking to west. So, to make it easier in solving the problems, the students put 

dots for the positions of Anan and Adit. 

 

Fig. 9. Student 2 in Answer the First Problem 

Apart from that, there are also students who use the number line to solve problems 

about integer operations. Blank number lines are useful for recording arithmetic oper-

ations carried out by students and visualize the ideas they have so that students become 

flexible in seeing and Operate numbers well, including addition and subtraction [22-

23]. The student describes its visual form using a number line with each scale being 10 

and the initial position at zero (0) then towards the east starting from +10 or the right 

and towards the west starting from - 10 to the left. Based on the Fig., the student also 

can make solution the mathematical expression. The student writes down “the final 

distance = distance to the east - distance to the west = 120 (- 35)-80 = 85 + 80 = 165”. 

 

Fig. 10. Student 3 in Answer the First Problem 
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3.7 Solution in Problem Number 2 

Based on the result of question number 2, Students use different representations in-

fluenced by different mathematical abilities [24]. That comics also influence visual rep-

resentation. It can be seen with a table in accordance with the question command. 

 

Fig. 11. Student 1 in Answer the Second Problem 

Other students use visual and verbal representations to answer question number 2. First, 

the student tracks temperature changes until he finds the city that has the largest temper-

ature change. 

 

Fig. 12. Student 2 in Answer the Second Problem 

The other student makes a table about the highest and lowest temperatures, but he 

can’t arrange the information to find solutions. He only adds all the numbers as the 

solutions. Based on interviews the student said that he understood the meaning of the 

question, but he doesn’t know what to do next. 
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Fig. 13. Student 1 in Answer the Second Problem 

3.8 Solution in Problem Number 3 

Based on result of question number 3, that comics also have effect on mathematical 

expression representation. The results of the representation ability test are viewed from 

the level of student ability that the student has high ability meets the indicators of sym-

bolic representation ability with a high value, in addition high ability students also tend 

to use symbolic representation [25]. This student has an interesting answer and a strat-

egy that is easier for him, namely making his calculation operations using downward 

sorting such as addition from previous learning and writing them in the form of math-

ematical expressions. Other students also use verbal and mathematical expressions, as 

well as the correct answer. 

 

Fig. 14. Student 1 in Answer the Third Problem 
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Fig. 15. Student 2 in Answer the Third Problem 

Apart of that, the other student does not display the verbal indicator. It can be seen 

from the answers that only calculate and draw visuals. When asked, the student said 

that it was too complicated or took too long to explain the situation in verbal form with 

words. 

4 Conclusion 

Based on the results obtained, it shows that comics based creative problem solving has 

been categorized as valid and practical and has enough effect on students' mathematical 

representation abilities by using comics in learning, students can imagine real situations 

and then represent them in the form of figures, tables, number lines, making it easier 

for students to write them as a form of mathematical expression. 
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