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Abstract: The present research focuses on developing mathematics comic as a teaching material that integrates the moral value
of discipline and hard work for elementary school students. This character-building comic development method was made
based on the ADDIE model, which includes analysis, design, development, implementation, and evaluation. Twenty-nine grade
four students were recruited as samples, consisting of a small group of students in the limited trial group and a big group of
students in the field trial group. The data collection technique used was a questionnaire. The development of mathematics
comic teaching material containing discipline and hard work character-building has successfully resulted in a comic that met the
feasibility standards. The field trial showed a significant increase of 0.76 and 0.74 in students’ character development in terms of
discipline and hard work, respectively. The results indicate the effectiveness of mathematics comics in instilling Pancasila moral
values in elementary mathematics teaching in Indonesia.
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INTRODUCTION

The following writing and referencing rules are to be taken into consideration. In the current decade,
many criminal cases and radicalism in society have been allegedly present in the field of education and
become the attention of the Indonesian government. The society has suffered a character crisis that
contradicts the prevailing beliefs, norms, traditions, and religions in society (Abdullah, 2018). An act of
terrorism is one of the results. Therefore, character education is one of the efforts to prepare a quality
generation of the nation and to minimize cultural problems and the nation’s character crisis (Pertiwi &
Marsigit, 2017). In line with the statement, Dewi and Pertiwi and Marsigit state that an early sustainable
character education for students is crucial as an addition to their cognitive ability (Dewi, 2019; Pertiwi &
Marsigit, 2017). Therefore, in addition to improving students’ cognitive ability, schools must also be able to
build a foundation for students’ strong character (Rudyanto & Retnoningtyas, 2018).

By considering the importance of character education, school as an educational institution must be able
to develop learning that can facilitate students to develop good character. It is stated in the Presidential
Regulation number 87, 2017 about the Strengthening of Character Education/ Penguatan Pendidikan Karakter
(PPK) that PPK is implemented by integrating the values of Pancasila in the intracurricular, co-curricular and
extracurricular activities. The values developed in character education are based on religion, Pancasila,
culture, and also the goals of national education. Therefore, it is crucial to instill Pancasila values in students
as early as possible because those values are one of the sources for character education (Kemendiknas,
2010).

Pancasila is the foundation, ideology, and philosophy of Indonesia, which must be conserved because
it can maintain the unity of The Archipelagic State of the Indonesian Republic (Negara Kesatuan Republik
Indonesia/NKRI). Nowadays, the younger generation’s understanding of the values of Pancasila is declining,
so it is essential to revive and intensify efforts to introduce the values of Pancasila, particularly to the younger
generation (Chairiyah, 2014). Therefore, the President of Indonesia established an Agency for Pancasila
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Ideology Education (Badan Pembinaan Ideologi Pancasila/BPIP) in 2018 to ensure that the moral values of
Pancasila remain deeply rooted in the heart of Indonesian people (BPIP, 2020; RI, 2018).

One of the methods that can be used to implement character education is by integrating character
values into all subjects taught at school, including mathematics (Murti et al., 2020; Suyitno et al., 2019).
Character values that can be developed in mathematics learning are discipline, honesty, hard work,
democracy, creativity, independence, responsibility, and curiosity (Maryati & Priatna, 2017), cleanliness, and
a healthy lifestyle (Harmawati et al., 2020).

Based on the preliminary research through observation and interviews with teachers and students of
the elementary school, it was found the leak of discipline and hard work. Many students came late to the
class after break time, keep talking when the teacher was explaining a lesson, do not recheck their work,
procrastinate to do the work given in class, and take note only when instructed. The integration of character
education in mathematics learning was not optimal because teachers had difficulty in delivering character
education in teaching. This condition was exacerbated by a lack of teaching materials and media to support
the teaching/learning process.

A solution is required to develop the character of students in elementary schools. One of the steps that
can be taken is by making impressive teaching materials that fit students’ characteristics and contain the
values of Pancasila that can develop their character.

Making teaching materials also facilitates students in learning, so they do not need to look for
references on the internet, which provide unverified information. Students are accustomed to using
information from the internet without reading and analyzing it carefully (Ahmadi et al., 2019) so that it tends
to be misleading. Therefore, this teaching material is expected to help students in their learning process.

To make learning efficient, teaching media that is excellent, interactive, and efficient is needed
(Ahmadi & Maharani, 2019). Also, the combination with a learning approach that is appropriate with the
material can improve students’ achievement (Octaviani, 2017). The selection of suitable learning materials
can be based on learning objectives that have been previously formulated to make it easier for students to
learn mathematics (Su’udiah et al., 2016).

Teaching materials have varied forms, and one of them is comics. A comic is a literary work illustrated
in pictures that have a storyline. The material which is presented in a clear storyline can make it easier to
understand (Reilly, 2015; Soedarso, 2015), liked by all age groups (Ozdemir, 2017; Wijayanti et al., 2018),
stay longer in students” memory and motivate students to learn (Clair, 2018; Saputro & Soeharto, 2015).
Moreover, comics are also valid for improving students’ critical thinking skills and shaping their discipline,
cooperation, honesty, confidence, and perseverance (Rasiman & Pramasdyahsari, 2014). Comics can simplify
the learning process, particularly in delivering abstract learning concepts into more concrete examples in daily
life (Saputro & Soeharto, 2015). Additionally, the use of comics in mathematics learning in elementary
schools has been proven to be able to increase students’ character and learning achievement (Buchori &
Setyawati, 2015). Thus, reading comics will be more interesting for students than in reading textbooks (Mei-
Ju et al., 2015).

Mamolo uses digital comics for advanced learning in high school (Mamolo, 2019), but students in
elementary schools will have difficulty to use it because not all students have gadgets and they are easily
distracted to play. Therefore, as a solution for the absence of moral values in mathematics learning in
elementary education, the development of teaching materials in the form of comics that is integrated with the
moral values of Pancasila is expected to be able to develop students’ character.

METHODS

Type of Research

The study was designed as development research that aims to produce a valid and effective product to
improve students’ character. The product developed in this study was a teaching material in the form of a
mathematics comic containing Pancasila values for the fourth-grade elementary students regarding the topic
of surface area and area of rectangle and triangle. The research and development model used was the
ADDIE model (Branch, 2010) with five stages.
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Participants

The research and development model used was the ADDIE model (Branch, 2010) with five stages. The
subjects of the research consisted of 29 grade four students of SDN Sampangan 02 Semarang, Indonesia. Six
students participated in the limited trial, while 23 took part as research subjects in the large scale trial.

Procedures
Five stages of development were employed in the research, as illustrated in Figure 1.
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Figure 1. Development Stages of the ADDIE model

The first stage was analysis which included a needs analysis to identify the existing problems that
occur in grade four mathematics learning. After that, the researcher conducted a literature review to find
solutions for these problems. An in-depth interview was conducted afterward, and questionnaires were
distributed to the homeroom teacher and students to identify the appropriate teaching materials needed.

The second stage was designed. The initial step in the design stage was analyzing the Competency
Standard and Basic Competency that would be developed in the comic, and then the learning objectives were
formulated. In this stage, the researcher also made a feasibility instrument to validate the developed
mathematics comic and questionnaires of students’ character and response used in the study.

Some consideration in making comics are as the following (Nurhayati et al., 2018): (1) determining the
theme of the story; (2) creating the characters; (3) selecting the visual style-for example, cartoon style, semi
cartoon style, realism style, and fine art style; (4) making the script; (5) making the rough sketches; (6)
coloring; (7) setting the layout; (8) designing the typography; (9) selecting the design.

In the third stage (development), the researcher began to make a mathematics comic to use in
teaching, starting from preparing the learning resources, creating the storyline and characters to produce a
script. In the next step, the initial sketch was drawn based on the script. After it was completed, it was
repaired and colored, and the dialogues in the speech balloons were added digitally.

This mathematics comic was then validated by experts to assess the feasibility in terms of material,
language, and graphics. The validation was conducted before the comic was tested. The validation process
involved three experts and one elementary school teacher. Criticisms and also suggestions from the validators
were used to improve the developed teaching material. The validation results from the experts were analyzed
to find out if the teaching material was eligible to proceed to the next stage.

The fourth step was implementation. At this stage, the teaching material was tested by using it in the
learning process in the classroom. The trial was conducted twice; a limited scale trial and large scale trial.
Students and teacher gave their responses to the use of the comic. If their responses are right, then the
large scale trial can be conducted. The data on students’ character development were obtained from the
questionnaires that were filled out before and after learning using mathematics comic containing Pancasila
values.

The last stage was an evaluation to find out whether the product development met the objectives. If it
does not achieve the expected goals, then the cycle at the previous stage can be repeated. At this evaluation
stage, the researcher analyzed the character development of students before and after using the
mathematics comic. Additionally, the improvement made was based on the responses from the teacher and
students. An evaluation of the process of developing the teaching material was also conducted as a whole.
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Data Collection Instruments

The data in this study consisted of the validation results conducted by the material, language, and
media experts regarding the feasibility of the product being developed, questionnaire responses about using
comics as a teaching material distributed to students and teacher, and questionnaires about students’
character trait of discipline and hard work. The data collection instruments used in this study were
questionnaires using a Likert scale. The data obtained were quantified and used to determine the quality of
the mathematics comic, which included the feasibility and effectiveness of the product.

Data Analysis

The average percentage of the quantification of the validation results from experts and responses from
students and teacher were obtained using the following formula (Damayanti et al., 2018).

)

Smax

S
X = x100%

Description:x;= Feasibility score; >S= Number of scores
QUOTE Sp0x Smax = Maximum score

After that, the percentage obtained was interpreted for the product feasibility category (Asyhari &
Silvia, 2016), as shown in Table 1. Furthermore, the questionnaire scores obtained were calculated and
interpreted into a four-scale score, as shown in Table 2.

Table 1. Product Feasibility Assessment Rubric

Scores (%) Categories
81 < score < 100 Very eligible
61 < score < 80 Eligible
41 < score < 60 Fairly eligible
21 < score < 40 Less eligible
0 < score < 20 Not eligible

Table 2. Character Assessment Rubric

Interval Scores (%) Categories
Mi + 1.5SDi < X < Mi + 3SDi Very good
Mi + 0SDi < X < Mi + 1.5SDi Good
Mi — 1.5SDi < X < Mi + 0SDi Fairly good
Mi — 3SDi £ X £ Mi — 1.5SDi Poor

Description: X= score obtained; Mi = 0.5 x (maximum score + minimum score);
SDi= 1/6 x (maximum score — minimum score)

RESULT AND DISCUSSION

The needs analysis carried out in schools through interviews with teachers and giving questionnaires to
students and teachers. The results of the interview with the teacher explained that the necessary teaching
materials on the learning of mathematics which is integrated with the values of Pancasila to develop the
students' character. Teaching materials should contain materials, implementation of materials on the
questions from the real-life problem. The presentation of teaching materials should also be using the
illustrations in the form of images or stories. The language used in teaching materials is the daily language
that is easily understood by students.

Based on the results of the questionnaire analysis of students' needs, it was found that the students
liked the cartoon characters, the story suggested to be appointed as the comic is about the daily life, the
teaching materials made had various colors, the language used was the daily language with a short discourse
and clear so that it is easy for students to understand, the presentation of the material uses an attractive
illustration of pictures.

Based on the results of the questionnaire analysis of the teacher's needs, it was found that characters
that can be developed through teaching materials include religious, honest, hard work, responsibility, and
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discipline. The story presented in the comic is the daily stories. The presentation of the teaching material
using image illustrations with attractive colors. Teaching materials should contain practice questions. The
language used is the daily language that easy for students to understand and written by using a font that is
easy to read (comic sans). The number of pages on teaching materials is adjusted according to the needs.

The next step was designing the teaching material based on the results of the needs analysis
conducted at the beginning. The characters were created in human-shaped cartoon characters using two-
dimensional plane figures (square, rectangle, triangle, oval, and circle) for the body parts, as shown in Figure
2. Moreover, the learning models and other instruments needed were also provided.
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Figure 2. Comics cover and strip

The development stage of the comic was started by composing the storyboard and sketches. The
sketches were digitized and colored, and the balloons containing dialogue were added. Coloring and addition
of the speech balloon at once with the dialogue done with the Photoshop program. The first stage of coloring
is coloring the images with a base color, then applying a gradient color to make the colors look more vivid.
After the coloring is finished, the balloons and the text inside are arranged according to the storyline that has
been created.

After the comic was completed, it was validated in aspects of material, language, and media to obtain
suggestions. The validation scores on average indicated that the comic was very feasible to use. Some
suggestions for improvement were taken into consideration, such as strengthening the moral content, fixing
the typography, and improving the design of the cover and introduction.

The results of the validation in terms of material aspects are presented in Table 3. It can be seen that
the average score for the content, presentation, and the integration of Pancasila values is above 83%,
meaning that the comic is very eligible.
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Table 3. Validation Results in Material Aspect

Aspects Percentage Criteria
Content 81.25 % Very eligible
Presentation 85 % Very eligible
Integration of Pancasila values 83.33 % Very eligible
Average 83.19 % Very eligible

The validation results in the language aspect are presented in Table 4. The assessment aspects
focusing on whether the language used is communicative, interactive, and suitable for the development of
students show a percentage of above 80%. It means that the language used in the comic is very eligible.
However, in terms of whether the language used is direct and standardized, the results show that it is
eligible. Therefore, an intensive improvement in these two aspects was needed. On the positive side, the

average assessment of the language eligibility is almost 86% which is very eligible.

Table 4. Validation Results in Language Aspect

Aspects Percentage Criteria
Direct 67 % Eligible
Communicative 100 % Very eligible
Interactive 87.5 % Very eligible
Suitable with the
development of 100 % Very eligible
students
Standardized 75 % Eligible
Average 85.90 % Very eligible

The validation results in the media aspect are presented in Table 5. All aspects such as size, cover
design, and content of the comic show a percentage of eligibility above 85% (very eligible). Moreover, the
average score of assessment is 89.01%, which is very eligible. Thus, this comic teaching material is very

feasible to be used on a limited and large scale trial.

Table 5. Validation Results in Media Aspect

Aspects Percentage Criteria
Size 87.50% Very eligible
Cover design 89.28 % Very eligible
Content 90.27% Very eligible
Average 89.01% Very eligible

The product implementation stage was carried out twice, on a limited scale trial and large scale trial.
From the results of limited scale trial students gave a good response. The comic then improved according to
the teacher's suggestion to add page instructions for use. After that continued at the stage of implementation

on a large scale trial.

Based on the data obtained, it can be seen that the students and teacher showed an excellent
response to the teaching material used. Responses from the students are presented in Table 6. Almost all
aspects receive a perfect score with an average percentage of 91.49% (very eligible).

Table 6. Students Response

Aspects Percentage Criteria
Presentation 95.65 Very eligible
Practicality 85.51 Very eligible
Material 91.30 Very eligible
Language 93.48 Very eligible
Average 91.49 Very eligible

The teacher response to the comic teaching material was far more positive. Table 7 summarizes the
teacher’s response to the mathematics comic developed. It can be seen that all aspects of the assessment
receive a percentage of 100% (very eligible). From these results, it is clear that the teacher’s response to the
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mathematics comic containing Pancasila values is outstanding. Teachers feel that the use of mathematics
comics can facilitate the students in learning the material and can be used to maximize the integration of
character education in learning mathematics.

Table 7. Teacher Response

Aspects Percentage Criteria
Presentation 100 % Very eligible
Practicality 100 % Very eligible
Material 100 % Very eligible
Language 100 % Very eligible
Average 100 % Very eligible

After some improvement, the comic was used in the field trial stage. The data obtained from the field
test were the teacher and student responses, as well as questionnaires about character distributed before
and after the implementation of the comic. The development of students’ character using the mathematics
comic can be seen in Table 8 and Table 9 for discipline and hard work character traits, respectively. It can be
seen that students’ discipline and hard work character traits show an increase of 76% and 74% respectively.
It indicates that the use of the developed mathematics comic teaching material containing Pancasila values
can improve students’ character significantly.

Table 8. Questionnaire Results of Discipline Character Trait

Data Average Categories Gain
Before 10.87 Good 0.76
After 14.78 Very good )
Table 9. Questionnaire Results of Hard Work Character Trait
Data Average Categories Gain
Before 8.35 Good 0.74
After 12.52 Very good

In the final stage, the evaluation of the teaching material was carried out, and the analysis was
conducted based on the previously obtained data. From the field trial, a suggestion to add the back cover of
the comic to make it more interesting was received.

The result of needs analysis in the elementary school revealed that the mathematics learning resources
containing Pancasila moral values were not available, Asriani et al. (2017) found that books that have been
used in schools even though they have met the eligibility criteria for content, presentation, and graphics, are
still inadequate in integrating character education.

Also, students lacked interest in reading mathematics books. For these reasons, a mathematics
teaching material that teaches discipline and hard work in the form of comics was developed. To attract
students’ interest to read the comic, popular language that is easy to understand along with stories and
pictures were used. As stated by Daryanto (2013), where students usually like books that are pictorial, full of
color, and visualized in realistic or cartoon forms. According to Arlyanti et al. (2018), the selection of teaching
materials must be adjusted to students’ characteristics or level of intellectual development in order to
increase creativity and instill good moral values for students.

The researcher then designed the teaching materials according to the results of the needs analysis that
had been carried out. Researchers designed learning using a contextual approach to the circumference and
surface area of rectangles, rectangles, and triangles for fourth-grade students. Furthermore, the researchers
developed mathematics comic teaching materials that had been designed beforehand. After the teaching
materials were completed, the researcher gave the teaching materials in the form of mathematics comics to
the material experts, linguists, and media experts for validation. Researchers made various improvements to
the mathematics comic on the advice of experts so that the resulting product could be even better.

Based on the results of the analysis that has been done, the validation result from the material
language, and media experts included in the very eligible category. From the results of this analysis, it can be
said that the mathematics comic teaching materials that have been made are in the very eligible category
(Asyhari & Silvia, 2016).

The implementation on a limited scale trial showed that students needed instructions for using the
comic in order to help them understand the purpose of making the teaching material (Aina, 2013; Yeboah et
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al., 2019). The students liked and enjoyed this comic very much, with the use of comics can make learning
activities more fun and students are more actively engaged in learning to build knowledge and character
(Suryatin & Sugiman, 2019). This condition can lead to an improvement in students’ learning interest (Russo
et al., 2020) and children’s character development.

From the results of the questionnaire that had been analyzed, it was found that the character of
discipline and hard work of students before learning using mathematics comic teaching materials containing
Pancasila values were in a good category. After using mathematics comic teaching materials that contain
Pancasila values, the character of discipline and hard work of students develops into the very good category.
These results indicate that the application of comic mathematics teaching materials with the values of
Pancasila can improve the students' character of discipline and hard work.

Furthermore, the results of this research are in line with previous studies stating that mathematics
comic teaching material developed based on character values can increase students’ character (Manalu et al.,
2017; Rina et al., 2020), learning motivation, and students’ character (Widyawati & Prodjosantoso, 2015),
character and knowledge of elementary school students (Yulianti et al., 2016).

Thereunto, by implementing Pancasila values through the behavior of characters in the comic, it can
encourage students to imitate what they read and see. Therefore, these character values can be instilled
better in students without making them feel being told to do so (Puspitorini et al., 2014).

CONCLUSION

This research aims to improve the elementary school students’ character trait of discipline and hard
work by developing teaching material and integrating the moral values of Pancasila. Based on the results and
discussion, it can be concluded that a mathematics comic teaching material containing Pancasila values has
been successfully developed and is in accordance with the needs of students and teachers. Based on the
results of the validation in material, language and media aspects, this mathematics comic teaching material is
very feasible to use in learning mathematics in elementary schools. Besides, the use of mathematics comic
teaching material containing Pancasila values has proven that it can significantly improve the students’
character trait of discipline and hard work.
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