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Abstract  

This study aims to analyze the effectiveness of using comic teaching materials in physics 

learning, focusing on the topic of effort and energy. The background of this research is 

based on the need to improve the quality of physics learning and improve student learning 

outcomes. In Indonesia's education context, efforts continue to be made to improve STEM-

based education (Science, Technology, Engineering, Mathematics) to keep up with the 

development of the 21st century. In the context of this research, comic teaching materials 

are used as a new alternative to overcome problems in physics learning. This research was 

conducted in one of the public high schools in Banjarmasin and used the ADDIE 

development model (Analysis, Design, Development, Implementation, Evaluation). Data 

were collected through student learning outcomes tests before and after using comic 

teaching materials. The results showed that this comic teaching material significantly 

increased student learning outcomes. Student scores increased from a low of 0.00 to 43.00 

and a high of 18.50 to 80.50. This increase in learning outcomes test is included in the 

medium category. This research contributes to developing comic teaching materials as an 

effective and innovative learning media in physics learning. It is expected that the results 

of this study can be a reference for educators and curriculum developers in improving the 

quality of physics learning in Indonesia. In addition, this research also encourages further 

development and utilization of creative media in education to increase student motivation 

and interest in learning. 
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INTRODUCTION 

Education is a component related to the 

quality of human resources. Learning is a 

system in which all elements interact 

with each other. Many factors influence 

learning activities. Learning in science is 

a comprehensive modification of the 

subject matter’s content for students. The 

success of the learning process can be 

seen by carrying out evaluations (Putri et 

al., 2021; Rahmawati & Harta, 2014). 

Indonesian education is always 

expected to increase every year. STEM 

learning has been used in America, and 

Indonesia is also expected to improve its 

education by using STEM-based learning 
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(Artobatama, 2018; Hartini et al., 2020). 

Education is also one of the long-term 

investments that must be continuously 

optimized to achieve a determining factor 

for a better life in a nation. This optimal 

education can be realized in various 

ways, including by improving the 

curriculum used, conducting training for 

educators, and developing and 

innovating teaching materials that will be 

used as learning resources for students 

(Hamka & Arsyad, 2015). The learning 

process is an activity between teachers 

and students to realize a learning goal. 

Teachers are required to guide students to 

grow and develop physically, 

psychologically, attitudes, and other 

skills (Wahid, 2018). 

Learning carried out using a STEM 

approach is the right learning to be used: 

it is suitable and appropriate to use along 

with the development of the 21st century 

(Eguchi, 2016; Perdana et al., 2021).  

STEM also integrates science, 

technology, engineering, and 

mathematics in a learning curve. The 

emphasis on STEM learning is 

accompanied by active learning, 

combining the four components and 

focusing on STEM information in 

everyday life. Taking a STEM approach, 

discussing natural science and relating it 

to technology, engineering, and 

mathematics. Learning physics with a 

STEM approach consists of 1) Aspects of 

science, which contain knowledge and 

skills of the science process to understand 

and manipulate the symptoms of nature; 

2) Technological aspects, by knowing 

how new technologies can be developed 

and technologies can be used to facilitate 

human work; 3) Engineering aspects, by 

operating and designing or assembling 

and referring to science and technology; 

4) Aspects of mathematics, by analyzing 

and conducting a proof and solving 

problems in the calculation results 

(Siswanto, 2018). 

Students depend on educators, and 

this can be handled by giving teaching 

materials to students so that students can 

learn for themselves about the material 

that will be provided by education in the 

future. According to the explanation from 

Prastowo (2013), teaching materials are 

all materials consisting of information, 

tools, and texts that are systematically 

compiled to produce a complete result of 

competencies that students then master. It 

then will be applied to the learning 

process and aimed to plan and study the 

implementation of learning. 

Teaching material is a learning 

material tool that will explain learning 

objectives, provide exercises, anticipate 

learning difficulties in students, and help 

provide learning motivation. In its 

preparation, it will be loaded based on the 

material's core competencies and basic 

competencies. Teaching materials 

greatly influence the building of effective 

and efficient learning activities (Wati et 

al., 2021). Teaching materials can be in 

the form of human or non-human 

resources. They can also become alive 

and dead. Educators or learners can 

easily purchase and create Teaching and 

learning materials. 

According to Purnomo & Indrowati 

(2013) in (Sari et al., 2019), learning 

resources are necessary means, 

separately and in combination. Thus, 

learning resources are expected to 

support the learning process, which can 

be in the form of textbooks, magazines, 

or print media, as well as in the current 

era where the majority use a lot of 

electronic media, resource persons, the 

surrounding environment, and so on. 

Using these learning resources can make 

it easier for students to achieve learning 

goals or competencies. Learning 

materials are crucial things in learning 

activities.  

In compiling a lesson, we need to plan 

and design what material should be 

learned to achieve competency, so it is 

necessary to develop learning material. 

Teaching material is a message that will 

be delivered in the form of facts, ideas, 
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concepts, and so on, packaged in 

sentences, writing pictures, maps, or 

signs (Julian, 2012). 

Teaching materials have many types 

consisting of printed and non-printed 

teaching materials, which in this study 

used non-printed teaching materials. This 

physics comic teaching material can 

provide entertainment and an 

understanding of physics concepts in 

everyday life. Comics can be a fun source 

of learning while learning physics. 

Comics can be interpreted as a form of 

cartoon depicted through a character by 

applying it to a storyline that is closely 

related to images that are processed in 

such a way as to provide entertainment to 

the readers (Daryanto, 2011) in (Ntobuo 

et al., 2018; Wurwiarwin et al., 2018).  

Comics can be used as innovations 

from teaching materials to overcome 

problems in a learning activity. It helps to 

understand a material that has a simple, 

clear, and easy-to-understand nature. 

Students tend to be interested in reading 

books such as comics, which have lots of 

pictures and interesting storylines and 

coherent storylines so that they can make 

it easier for students to remember. 

Children prefer illustrated stories or 

reading books that contain interesting 

and entertaining pictures, such as comics. 

Comics can be used as a form of teaching 

material that can be used to overcome 

problems in understanding a material that 

has simple, clear, easy-to-understand 

characteristics (Lesmono et al., 2012; 

Nurdin et al., 2020; Sari, 2021). Comics 

can be a fun source of learning when 

learning physics (Pratiwi, 2016). This 

physics comic teaching material can 

provide entertainment and understanding 

of physics concepts in everyday life. The 

comic teaching material contained in this 

research is the development of unique 

visual communication media by 

collaborating creatively packaged text 

and images. It has the advantage that this 

teaching material is expected to convey 

information in the form of business and 

energy learning materials. It can be 

accessed with an Android and iOS 

internet connection (Soemantri, 2019).  

This research focuses on developing 

unique and different visual 

communication media by collaborating 

creatively packaged text and images and 

has the advantage of being able to convey 

information in the form of material in a 

new and fun way.  Many of America's 

most famous animated films, especially 

those from Warner Bros and Metro-

Goldwyn-Mayer studios, have indirectly 

developed a relatively consistent set of 

"laws" necessary for comic animation. 

They usually involve things that behave 

according to the appearance of the 

cartoon character or what the character 

expects rather than how objective they 

are.  

In one common instance, gravity has 

no effect when a cartoon character runs 

off a cliff until the character notices it.  

This teaching material contains class X 

“work and energy” materials for three 

meetings. This teaching material also 

contains STEM information that is 

appropriate and still related to the topic of 

business and energy material.  

In STEM-based education, students 

will be encouraged to reason and think 

critically, systematically, and logically so 

that students will later be able to face 

global challenges.  STEM focuses on the 

ability of an individual to apply an 

understanding of how difficult and fierce 

competition is in the world, especially in 

the 21st-century era.  Active learning 

usually accompanies STEM (Kressler & 

Kressler, 2020; Nessa et al., 2017; 

Uskoković, 2017). 

The novelty of this comic teaching 

material can provide a new atmosphere, 

and it is hoped that students will enjoy 

more and not be bored in physics learning 

activities, especially on the topic of work 

and energy. The following is a 

comparison of this research comic and 

previous research; from the appearance, 

Lesmono comics used storyline columns, 



 

 

 

Utami et al /Jurnal Ilmiah Pendidikan Fisika 7 (2) 2023 319-327 

 

 

322 

while this study did not use storyline 

columns because it was intended to make 

it easier for students to understand the 

storyline of the material presented. 

The characters displayed are made as 

if they are students trying to apply effort 

and energy to daily activities.  

 

METHOD 

The method applied to this research is a 

research and development method.  The 

product developed in this study is a 

physics comic teaching material 

containing STEM on grade X’s work and 

energy materials. Effectiveness in terms 

of student learning outcomes tests, in the 

form of pretest and posttest in the 

cognitive domain, to determine the level 

of achievement of student learning 

outcomes tests that have used physics 

comic teaching material. Effectiveness is 

reviewed from student learning outcomes 

tests, in the form of pretests and posttests 

in the cognitive domain, to determine the 

level of achievement of student learning 

outcomes tests that have used physics 

comic teaching materials.  Where the 

student learning outcomes test has been 

validated and adjusted with input from 

expert validators, and each question 

corresponds to the subject matter of 

energy effort with cognitive domains 

from C2 to C5. Effectiveness can be 

calculated using the normalized gain (N-

gain) formula. The research design used 

follows the ADDIE stage. This model is 

suitable for applying to a curriculum that 

focuses on knowledge, skills, and 

attitudes (Cheung, 2016) in (Noviyanti & 

Gamaputra, 2020). Here is an image in 

Figure 1 of the ADDIE development 

model chart. 

Figure 1 ADDIE development model 
 

This teaching material was created 

and developed using the Canva 

application, which is then processed into 

an electronic book using professional 

PDF flip software. This software is easy 

to use and adapts to the device's screen 

size. Teaching materials that have been 

developed are validated by 3 expert 

validators consisting of 2 academic 

validators who are physics education 

lecturers and one practitioner validator 

who is a physics subject teacher in one of 

Banjarmasin's high schools. Teaching 

materials that have been tested for 

validity were then tested on 18 students 

in one of the state high schools in 

Banjarmasin.  

The field trial in this study was carried 

out on 18 students of one of the high 

schools in Banjarmasin City from May 

13, 2022, to May 21, 2022. The research 

was conducted face-to-face following the 

learning process in schools that have 

established face-to-face learning 

activities. The following is a presentation 

of data results obtained during the trial in 

class, judging from the results of the 

practicality and effectiveness of STEM-

based physics comic teaching materials.   
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The trial was carried out by 

conducting three learning meetings for 

2JP × 45 minutes. In the first meeting, 

students were given a pretest and then 

learning using physics comic teaching 

materials. Students learned using physics 

comic teaching materials at the three 

meetings and were given worksheets at 

each meeting. In the last meeting, 

students were given a learning outcomes 

test to determine whether the physics 

comic teaching material was effective in 

the learning process (Darmalaksana et 

al., 2020). 

The data obtained was then analyzed, 

and the results were used as feedback on 

the learning process. In teaching, an 

educator always expects learners to learn 

but rarely gives lesson direction on how 

learners learn (Ndiung & Jediut, 2020). 

Effectiveness is reviewed from the 

student learning outcomes test in the 

cognitive realm, pretests, and posttests to 

determine the level of achievement of the 

learning outcomes for students who have 

used physics comic teaching materials.  

The effectivity is then calculated using 

the normalized gain formula (N-gain. 

The following table shows the results: 

Table 1 N-Gain Score 

Description   Pretest 

score 

Posttest 

score 

Lowest score 0.00 43.00 

Highest score 43.00 80.50 

Mean 6.42 65.36 

Pass 0 (0%) 61.1% 

N-gain score 0.63 

Category Moderate  

 

RESULTS AND DISCUSSION  

The purpose of this research is to know 

and also to analyze the effectiveness of 

teaching materials in the form of comics. 

The background of this study is to find 

out how the use of comics in physics 

learning can increase student scores. This 

study used the ADDIE development 

model. The trial in this study was carried 

out at one of the state high schools in 

Banjarmasin. Data collection techniques 

were carried out using learning outcomes 

tests for students. The results of this study 

show the feasibility of the results of 

teaching materials and the effectiveness 

in terms of learning outcomes to students 

where the lowest score of the previous 

student was 0.00 to 43.00, and the highest 

score of the previous student was 18.50 

to 80.50, where the increase in the 

learning outcomes test was included in 

the moderate category.  

This research developed STEM-

charged physics comic teaching 

materials on work and energy topics, 

which was carried out at one of the high 

schools in Banjarmasin.  Academic 

experts and practitioners validate 

teaching materials, test them in class, and 

then simulate and test them to produce 

valid, practical, and effective learning 

tools. Teaching materials greatly 

influence the building and support the 

creation of effective and efficient 

learning activities (Wati et al., 2021). 

Teaching materials are called feasible if 

they meet the minimum categories of 

valid, practical, and effective. 

The effectiveness of the teaching 

material developed can be reviewed from 

the learning outcomes for students 

contained in Table 1, where the lowest 

score of the previous student was 0.00 to 

43.00, and the highest score of the 

previous student was 18.50 to 80.50. The 

Minimum Completion Criteria (MCC) 

determined by the school for physics 

lessons is 70, so the number of students 

before the implementation of the 

teaching material developed is 0 people 

(0%) to 11 people (61.1%). Based on the 

description and Table 1 above, the 

teaching materials developed are 

effective in learning activities and 

student learning outcomes. 

Based on research conducted by 

Guntur et al. (2017), The application of 

teaching materials in the mathematics 

course’s learning process is needed by an 

educator. One of the teaching materials 

that an educator can use to foster an 

independent learning attitude in students 
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is comic teaching materials. Comic 

teaching material can also be one of the 

communicative media for learning. This 

article describes the analysis of popular 

learning theory using the study of 

relevant literature, in the concept that 

learning theory is an integral part of the 

teaching and learning process used to 

realize learning for learners. In this 

article, four popular learning theories 

were analyzed, namely: intelligent 

character education, quantum learning, 

acceleration learning, active learning, 

and hypno teaching.  

The theory of learning, according to 

Jean Piaget (Ismail & Mudjiran, 2019), 

also supports that at the formal 

operational stage (over 12 years old), 

students have been able to build their 

knowledge structure by freeing students 

to build their knowledge on the learning 

model used by educators, so that this 

learning theory supports the development 

of physics comic teaching materials 

developed.  

 

 

Figure 2 Content of physics comic teaching materials 

https://online.fliphtml5.com/taghj/iwhe/?1652291624062 

 

Applying STEM-based physics comic 

teaching materials in the learning 

activities can improve learning outcomes 

in students (Table 1). The increase in 

value is because students have 

understood how to solve problems with 

the media of physics comic teaching 

materials provided. This is in line with 

several studies that state that the use of 

comic media in STEM learning is 

feasible and can improve student literacy 

(Aprilia et al., 2023; Handayani, 2021; 

Suryani et al., 2023; Winarni & Koto, 

2021).  

 

CONCLUSION  

The development of STEM-based 

physics comic teaching materials has 

concluded that STEM-charged teaching 

materials on business and energy 

materials are considered feasible to 

improve student learning outcomes in 

physics learning, based on the learning 

outcomes of students getting a moderate 

category. Thus, the development of this 

physics comic teaching material is 

declared effective to be applied to 

learning. Based on the development of 

STEM-based physics comics teaching 

materials that have been carried out, it is 

known that STEM-charged teaching 

materials on effort and energy materials 

are considered feasible to improve 

student learning outcomes in physics 

learning; this is based on student learning 

outcomes that get a moderate category. 

So that the development of this physics 

comic teaching material is declared 

effective to be applied to learning.  The 

suggestion for this research to be even 
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better is to apply other learning methods 

besides direct instruction and cooperative 

learning to STEM-loaded physics comic 

teaching materials and then compare the 

results of existing research and what was 

done and then perfect the shortcomings 

of the research found. In addition, 

researchers can also monitor students' 

reactions to physics comics in the 

material of effort and energy so that it can 

be seen how far students' understanding 

and interest in physics learning are 

combined with STEM-loaded comics. 
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