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Abstract. The limited number of learning media used in schools causes a problem in 

learning  activity that can affect learning outcome. Comic combines elements of 

education and entertainment so that can make learning activities become interesting and 

fun.  Learning using comic is expected to make student understanding difficult material. 

This research is Development research by using ADDIE model.  The results of the 

validation from the material, learning, and media experts show  level of validity of the 

products is very valid.  The results of the practicality test is efficient and the results of the 

effectiveness test of the use of comic showed a significant increase  cognitive and 

psycho-motor aspect in the high category. The gain value of increasing student 

understanding by using science education comics is 0.81 with a high category. Thus the 

science education comics learning media can be used as science learning media at junior 

high schools.  
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1 Introduction 

The learning process is a communication process that is a process of delivering 

information of the subject matter through particular media on the learner as the receiver of the 

message. As a process, academic learning requires active participation, construction, and 

integration on psychomotor and cognitive aspects[1]. The learning process has two very 

important element is the method of teaching and learning media[2]. Learning media is one of 

the factors that determine the success of the learning activities. The material presented in the 

media should be attractive, easy to understand and be able to motivate learners[3].  

The use of media that have not been up in schools causing maximal learning outcomes of 

students. The media used in schools is a conventional learning media such as books and there 

are variations in the types of media that are used for learning activities. This led to low interest 

in learning who indicated directly on student learning outcomes. 

Based on these problems researchers developed an educational comic-based learning 

media that cover topics IPA circulatory system. In this case the comics have flexibility as a 

means of education and entertainment[3]-[5]. The use of comic science education in the 

learning activities into interesting teaching strategies in science teaching[6]. Comics as visual 

media is able to give effect to the acquisition of knowledge of students as a result of learning, 

in the context of pedagogical comic closely related to affective aspects that can attract the 
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interest and attention of students in receiving information[3], [7], [8]. Media comic uses a 

complex interaction between text and images so as to convey the concept and effectively 

motivate student involvement[9], [10]. 

Not maximal learning outcomes of students due to lack of instructional media use in 

schools to encourage researchers to develop innovative learning media can simultaneously be 

accessed by learners in learning activities in schools as well as independent learning so that 

learners' learning outcomes can be obtained maximally. Learning to use a cartoon illustration 

of media and literary works have been shown to improve attention and literacy skills of 

learners[11]-[13]. The use of comics as a medium of learning media has been widely 

implemented in previous research[8], [14]-[22] however for further research that examines the 

influence of comics on improving student learning outcomes remains to be done.  

Based on the above then, researchers developed a comic science education for junior high 

school students on the material circulation system. The purpose of this study was to develop 

and determine the level of effectiveness of the comic medium to improve the learning 

outcomes of students. 

2 Methods 

Research conducted by the researchers is the development of research which uses 

research methods Research and Development with ADDIE models. The method used aims to 

produce a specific product and test the activity of these products. Research conducted focusing 

on the development of the comic-based learning media education in material science 

circulatory system. This study used the whole stage which is owned by the model ADDIE that 

consist, Analyze, Design, Development, Implementation, and Evaluation. 

Implementation of development research has been conducted in four Junior High School 

in the city of Pekanbaru, amounting to 40 students. The data collection technique used is the 

validation of learning media that covers the material, learning and media. Instruments used 

include validation sheet filled out by the validator and the student questionnaire responses 

were filled by students. 

Data analysis techniques applied in this study are the result of data analysis and validation 

of student responses. Students  response data obtained from the responses that have been filled 

by students from Junior High School in Pekanbaru, the data obtained by dividing the total 

score obtained and then converted with the feasibility criteria[23]. 

Table 1. The eligibility criteria in the judgment of the validator 

No. Eligibility criteria Feasibility level 

1 70.01% - 100% Very feasible, or it can be used without revision  

2 34.01% - 70% Quite feasible, or can be used with minor revisions  

3 01.00% - 34% Less feasible, or needed major revisions 

 

 

 

 

 

 



 

 

 

 

 

 

 
 

 
 

 
 

 
 

Information:  

VMA = Validation of the feasibility of the material  

VME = Validation of the feasibility of the media  

Vp = Validation of the feasibility of learning 

vs = Validation students 

TSH = Total score maximum expected  

Tse = Total score empirical (the results of the feasibility test validator) 

 

Furthermore, the study continued to examine the effectiveness of the comics media 

student learning outcomes. The design used in this study is the One Group Pretest Posttest 

Design[24]. 

 

 
 

Fig. 1. Chart design of the study one group pretest-posttest design. 

Information:  

O1 = Pretest to identify students' abilities 

O2 = Posttest to identify student learning outcomes 

X  = Treatment in the form of learning using educational comic IPA 

 

Goal of this study consisted of a sample population. The population of this research that 

junior high school students who have studied the material in the circulation system SMPN5 

Tualang. While this sample using a small group numbering 10 students selected at random. 

In the assessment of cognitive aspects of these groups were given the initial test (pretest) 

and then treated (teaching with media educational comic IPA). After it was given a final test 

(posttest). Learning outcomes of both tests were compared. Differences in the two tests shows 

the impact of the treatment given, then, score gain is converted into criteria[25], 

 

 

 
 

 

 

 



 

 

 

 

 

Information:  

G  = Score gain  

Sr  = Score end (posttest)  

Si  = Initial scores (pretest) 

Smax  = Total empirical score 

 

On the psychomotor aspects of the performance of the data obtained from discussions 

and presentations. Data from performance then summed to be averaged. The average score 

will be converted into interval assesment [26], 

 
Table 2. interval Rate 

interval Predicate Information 

91-100  A Very good  

81-90  B Good 

70-80 C Average 

<70 D Below average 

 

3 Result and Discussion 

3.1 Result 

Based on the result of validation comic media obtained on average in the material, learning 

and media aspect of 90% (very valid), 90.28% (very valid) and 85% (very valid). ased on the 

results of the comic media validation results in the aspects of material, learning, Validation 

comics-based learning media for science education received an average rating of 88.42% with 

a very valid category. 

 

Fig. 2. The results of the comic media by the validator  material, learning, and media. 

Based on data from students' response to the comic media obtained data on student 

responses on motivational aspects, convenience, usefulness and attractiveness of 84.02% (very 

valid), 91.66% (very valid), 88 , 01% (very valid), and 86.03% (very valid). The average 

results of a rating of 87.43% with a very valid category. 



 

 

 

 

 

 

Fig. 3. The response of students to the comics media 

Based on the results of the validation of comic media obtained on average in the 

material, learning and media aspects of 90% (very valid), 90.28% (very valid) and 85% (very 

valid). The average rating result is 88.42% with a very valid category. 

 

Fig. 4. The response of students to the comics medium 

Practicality test conducted on comics-based learning media on science education in the 

aspects of language, material, learning strategies and usability is 83.33% (very practical), 

100% (very practical), 100% (very practical), and 80% (very practical). From the practicality 

test data obtained an average of 89.58% with a very practical category. 



 

 

 

 

 

 

Fig. 5. The practicalities of the test results by a science teacher. 

Based on the data of pretest and posttest there is a difference between the results of two 

tests. On the pretest results obtained results are lower than the posttest. Value gain an 

improved understanding of the students using educational comic IPA is 0,81 (height). On the 

psychomotor aspects of the average value obtained from the student presentations and 

discussions 85.5 with the high category. 

 

Fig. 6. Results pretest and posttest learners. 

3.2 Discussion 

Based on research that has been done can be seen that the developed instructional media 

declared feasible by the results of the validation of the media. The results of the validation 

aspects of the media are in the lowest scores when compared with the learning aspect and the 

material. But despite the media aspect is an aspect with the lowest score, the feasibility aspect 



 

 

 

 

 

of the media remains in the category of very valid based learning media assessment scale 

feasibility[23],  

The low score is influenced by the quality of the media aspects of learning media comics 

on display indicator thorough presentation of the material containing the circulatory system in 

the form of comics. In this case there are differences in the aesthetic assessment by media 

validator. This was due to aesthetic valuation basis is a difficult thing to understand is 

understood as aesthetic appreciation on the one hand relying on the preferences of the 

validator media art style. 

In limited trial on student responses obtained from the four aspects are considered, the 

lowest score is the motivational aspect and the highest score on the aspects of ease. However, 

although the motivational aspects of scoring the lowest compared to the other three, the 

feasibility aspect of motivation remains in the category of very valid based learning media 

assessment scale feasibility[23]. Intrinsic motivation and dealing with individuals and 

activities. Someone motivated to certain things, and not everyone is motivated to the same 

thing. Motivational orientation in attitude and purpose underlying the onset of action[27], In 

this study, every student has a level of motivation that is different to the comics media. 

Motivation is a process that supports human activity at a certain level. Good instructional 

media to attract the attention of students, so that students can be motivated in learning 

activities. Thus directly motivational aspects directly related to the attractiveness of the media 

aspects of comics[28].  

In the aspect of convenience, the indicators assessed include the use and presentation of 

the material in the comic medium. The simple delivery of content on the comic medium 

learners make it easier to understand the material circulation system which is considered 

difficult. Material abstract of the circulatory system, including microscopic objects, organs 

and continuous process and microscopic objects. The use of cartoons illustrations and shorter 

text make delivery of material to be simpler and easier to understand by learners. This is 

consistent with the role of the comic media as a provider of visual associations that support the 

understanding of abstract concepts better than conventional learning media are written in 

standard[29]. Besides the aspect of expediency indicate that the medium of comics can 

provide benefits increase interest in reading through learners[30],  

The benefit aspect directly relates to the motivational aspect which indicates that the four 

aspects of the trial are limited students' responses to the learning media affect each other. 

From the student response data it can be concluded that the results of the validity of the 

science education comics media obtained an average rating of 87.43% with a very valid 

category. Based on the data results of comic media validation on the material, learning 

aspects, it can be concluded that the results of the validity of science education based comics 

learning media get an average rating of 88.42% with a very valid category. This indicates that 

the comic-based learning media developed were declared valid as learning media. Another 

indication shown from the results of the validation is that the learning media developed also 

meet the comic criteria, which are able to interpret the text in the form of illustrations and not 

just tell the plot like conventional illustrations. [31],  

Based on these four aspects are considered, the lowest score is the utility aspect. 

However, although aspects of motivation scored the lowest compared to the other three, the 

feasibility aspect of utility remain in the category of very valid based learning media 

assessment scale feasibility. Utility aspects include the use of media in comics as an 

educational tool in the learning activities. 

In the aspect of usability is divided into four sub-indicators covering the use of media as 

a whole, its role as a guide in learning activities and performance as a medium of learning. 



 

 

 

 

 

Media comic also makes the process of delivering information to be more comfortable 

because the content is light, but do not leave the aspects of education[20], [32], Based on data 

from the trial results practicalities aspects of utility, the comics media otherwise be able to 

deliver information to learners and fit for use as a learning tool. 

Based on the information obtained learners through comic media, will directly increase 

the knowledge indicated to the interpretation of learners in the form of treatment of the 

information it receives. This is in line with the ongoing activities of learning, namely the 

synthesis and integration into the information received in the form of knowledge and 

experience gained to determine the interactive learning[33], [34]. Referring to the one sub-

indicators contained in the usability aspect is the role of the comic medium to guide the 

direction of the conventional learning into active learning. Promote active learning requires 

the development of partnerships for learning. In this case the active learning not only be 

supported through the medium of comics learning, but also must be supported by other factors 

such as teachers and learners[35], 

The highest score on the practicality test lies in the material aspects and learning 

strategies. Based on these results the comic media in this study has succeeded in converting 

material into comics, and can be used as a pedagogical strategy. Comic media are flexible and 

can be combined in a variety of methods, models, and approaches that will be used by 

teachers, tailored to the needs and learning objectives to be achieved. 

 The integration of comic media is considered to help students in building a pleasant 

learning atmosphere. This makes it easier for students to understand the material so that 

confidence arises to express their opinions. Comics are a suitable medium for training students 

in problem solving, because many allude to problems that occur in the environment. The use 

of comic media in learning activities by educators has a wide range, meaning that comic 

media are not only used by educators in one particular level of education, but can reach 

audiences from various educational circles. Increased student activity in participating in 

learning has been stated in previous research [6], [36], [37]. 

Based on the pretest and posttest results data there are differences between the results of 

the two tests. In the pretest results obtained lower results than the posttest results. This 

indicates that the use of comic media can improve student learning outcomes. In the posttest 

results seen differences in learning outcomes in students, where learning outcomes differ from 

each other. Differences in student learning outcomes related to individual internal processes. 

Where the processing of information that they have obtained after being given a service 

(comic media) is bound to their own mental and bodily processes, because learning outcomes 

are actually the product of learners [38]. Basically every learner has a different learning 

capacities so as indicated on learning outcomes for learners different[39].  

The study of students is the outcome resulting from the process of self reflecting 

resulting in a change in learning outcomes. When the self-reflection, a person makes in-depth 

assessment of the process of learning, motivation, beliefs, plans, and results[40]. The process 

is internal and vary between individuals from one another. So it can be interpreted that every 

student has their own way to take responsibility for their own learning process[41], [42]. 

Posttest results of students showed satisfactory learning outcomes, in terms of the 

average value higher than the completeness score score of 70. Improvement in cognitive 

aspects will directly affect psychomotor learning outcomes. In the psychomotor aspect the 

students' average score was 85.5 with a high category. Satisfying student learning outcomes 

directly will have an impact on long-term learning motivation [43]. This indicates that the 

student is able to absorb the material using instructional media educational science comic. The 



 

 

 

 

 

results of a similar study showed that the use of comics as a medium of learning media can 

improve the learning outcomes of students[17], [44] - [46], 

Based on research data and explanations above, the comic book-based learning media 

education can be an important and effective tool for learning materials science, in addition to 

the use of media comic shows its contribution in shaping the attitudes of the students in a 

positive way and is able to entertain as well as educate learners [9], [10], [18], [47], [48], 

4 Conclusion 

The conclusion of the research that has been done is that science education based comics 

learning media can be used as learning media on the circulation system material. This is 

indicated by an increase in student learning outcomes from the cognitive aspect with N-Gain 

with a high category, and on the psychomotor aspects students get an average score with a 

high category. It is necessary to develop learning media based on science education comics on 

other materials. In addition to improving comic book learning outcomes, it can also increase 

student interest in learning. In the learning process apperception presented at the beginning of 

learning activities should not only focus on the material but must also be able to increase the 

motivation of students at the beginning of learning. 
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