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Abstract  

This study aims to analyze the media and learning resources used in 6 public and private 

high schools to explain the 12th-grade Physics material of Direct Current (DC) circuits and 

to analyze the media and learning resources with the potential for development in teaching 

Physics, particularly in the topic of DC circuits, in these six schools. The research employed 

a quantitative descriptive method with a survey approach, and the instrument used was a 

questionnaire. The data were obtained from the distribution of questionnaires, with 282 

respondents from 6 different schools. The collected data were analyzed by calculating the 

percentage of media and learning resources used by the six schools. The results showed that 

the learning media with the highest percentage is "other media," including print media 

(textbooks), whiteboards, and direct explanations by teachers, with 40.46%. Meanwhile, the 

lowest percentage is for PhET at 10.54%. Regarding learning resources, printed books have 

the highest percentage at 44.98% and the lowest for modules at 9.17%. In conclusion, the 

most widely used media by the six schools to explain DC circuits are print media 

(textbooks), whiteboards, and direct explanations by teachers. The most commonly used 

learning resource is printed books. Additionally, the media with the potential for 

development is PhET, and the learning resource with development potential is modules. 

This is because these media and learning resources are still underutilized in the six public 

and private high schools when explaining DC circuits. This research provides insights into 

the needed media and learning resources, their limited availability, and their potential for 

development in teaching DC circuits in these six public and private high schools. 
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INTRODUCTION  

Knowledge and technology are crucial to 

master due to the demands of the 21st 

century. All current life activities are 

related to technology. For example, 

communication requires communication 

tools, travel requires transportation tools, 

building a house requires tools and 
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construction materials, and other life 

activities that all utilize technological 

products. The numerous benefits of 

technology in life make mastering the 

knowledge and technology very 

necessary. Therefore, creative, 

innovative, quality individuals who can 

act quickly and accurately are highly 

needed. To produce quality human 

resources, the role of education is 

essential (Lestari, 2021; Malina et al., 

2021; Pratiwi et al., 2019; Siswanto, 

2018).  

According to Law No. 20 of 2003 

concerning the National Education 

System, Article 1 states that education is 

an effort to provide a learning 

environment so students can freely 

enhance their potential. Additionally, 

education is a useful container for 

students to improve their abilities through 

learning activities. Education is expected 

to produce intelligent, high-quality 

individuals who can effectively utilize 

current advancements (Fitri, 2021).   

The learning process is an activity that 

requires a good and appropriate design to 

inspire students to achieve educational 

goals. In the learning process, teachers 

have the task of providing material and 

the obligation to develop the learning 

topics to maximize learning outcomes. To 

fulfill these tasks and obligations, 

teachers need innovation in learning 

media that can optimize students' learning 

abilities, be effective in their use, and 

make the taught material easily 

understandable for students(Al-Qoyyim 

et al., 2022; Azmanita & Festiyed, 2019a; 

Indriana, 2011).  

The supporting factors in learning are 

the media and learning resources. 

Learning media assists students in their 

learning process. The availability of rich 

and diverse learning resources and media 

is a characteristic of a quality learning 

process. Learning media is a technology 

that contains information applicable to 

learning and is used to convey 

information physically or communicate in 

written, visual, and auditory forms, 

including hardware technology (Hartini et 

al., 2017; Karimah et al., 2014; 

Muthoharoh & Sakti, 2021; Wati et al., 

2021).According to the Directorate of 

High School Development, learning 

resources are everything around students 

that contain messages and information, 

such as the environment, objects, and 

people, and can be used by students for 

learning and improving attitudes 

(Degeng, 1990; Marsa & Desnita, 2020; 

Prastowo, 2015; Yusuf, 2010). 

In essence, the learning process in 

schools should be conducted interestingly 

so that it does not feel boring. Learning 

objectives become difficult to achieve if 

the learning process is perceived as dull, 

especially for subjects involving many 

mathematical elements. Many students 

find physics challenging due to its 

numerous mathematical formulas, and 

understanding physics concepts requires 

deeper thinking and reasoning (Irawan & 

Ermawaty, 2020). 

Physics is a branch of natural science 

that examines natural events, predicts 

natural phenomena within the limited 

scope of the empirical world, and 

encompasses everything within human 

experience. The primary goal of physics 

is to explain natural phenomena 

rationally. In physics learning, students 

gain direct experience and explore 

concepts independently, enabling them to 

accept, retain, and apply those concepts 

(Azmanita & Festiyed, 2019a; Nosela et 

al., 2021; Yanti et al., 2017). Besides 

studying natural phenomena, physics also 

discusses various interactions that occur 

within it. By using physics, one can 

explain the mysteries of the 

universe(Aththibby & Salim, 2015). 

Many events in daily life are related to 

physics. The role of physics education is 

to familiarize students with understanding 

information, ideas, and principles of 

physics and to develop scientific thinking 

and scientific process skills 

(Sukiminiandari et al., 2015). 
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Students consider Physics lessons 

difficult because the teaching process is 

often monotonous, making the subject 

boring and unappealing. To make physics 

learning interesting, teachers need to take 

action by using media in the teaching 

process. The success of a learning 

experience largely depends on the use of 

learning media. Learning media must be 

used correctly to encourage students to be 

active, creative, and enjoy learning, 

ultimately improving the quality of 

learning (Irawan & Ermawaty, 2020). 

The availability of physics learning 

media in schools is still relatively limited 

and does not fully support achieving 

learning objectives. Diani & Hartati 

(2018) revealed that the teachers' physics 

learning media is uninteresting and not 

supportive. Teachers only use textbooks 

in teaching physics. Meanwhile, Marsa & 

Desnita (2020) explained that the variety 

of learning resources and teaching 

materials used by teachers is lacking in 

physics learning. Arif et al. (2019)also 

stated that simulations, animations, 

videos, and images are rarely used in 

physics learning. Moreover, the teaching 

materials are still in print, containing only 

material presentations and exercises. 

Materials like these do not comply with 

the criteria for good teaching materials. 

Based on the results of the 

questionnaire analysis of physics learning 

implementation, which was administered 

to high school students from 6 public and 

private schools, it was found that one of 

the physics topics that students find 

difficult to understand is DC circuits. This 

aligns with teachers' statements that many 

students do not pass exams on this topic. 

Furthermore, the learning media teachers 

use to explain DC circuits to 12th-grade 

students mostly involve chalkboards and 

printed materials. The commonly used 

learning resource is printed books. 

Teachers still rely on conventional 

teaching media and resources. Therefore, 

students face difficulties in 

comprehending the DC circuits material. 

Based on the above statements, 

developing physics learning media and 

resources is necessary to enhance 

students' understanding of DC circuits. 

However, before doing so, an analysis of 

the media and learning resources used in 

the DC circuits material in 6 public and 

private high schools is essential. This 

research aims to analyze the existing 

media and learning resources used and 

those with the potential for development 

in the DC circuits material. 

This study is conducted to identify the 

needed media and learning resources, 

assess their availability (currently 

limited), and identify their potential for 

development in the DC circuits material 

in 6 public and private high schools. The 

novelty of this research lies in analyzing 

two components: physics learning media 

and learning resources. The data for this 

study were collected from 6 schools, 

consisting of both public and private 

institutions. Additionally, this research 

focuses only on the 12th-grade material, 

DC circuits. 

 

METHOD  

This type of research is quantitative 

descriptive with a survey method. 

Descriptive research describes events or 

occurrences according to what happens 

(Sudjana & Ibrahim, 1989). The survey 

method is quantitative to obtain data from 

a research sample through questionnaires 

and interview techniques (Sugiyono, 

2018).  

The object of the study is related to the 

media and learning resources used by six 

public and private high schools to explain 

DC circuit materials. These six schools 

consist of 4 schools in West Sumatra, one 

in Bengkulu, and one in Riau. There are 

four public schools and two private 

schools. The data collection instrument 

used is a questionnaire. Data were 

obtained by distributing questionnaires 

via Google Forms to 12th-grade science 

students from the six public and private 

high schools. From distributing 
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questionnaires to these students, data 

were obtained from 282 respondents. 

Questionnaires were also given to 12th-

grade physics teachers. Six teachers filled 

out the questionnaire, with only one 

teacher from each school participating. 

The data were processed using Microsoft 

Excel to determine the percentage of each 

media and teaching material used. The 

equation used to calculate the percentage 

includes: 

             100%
F

P x
n

=                 … (1) 

The meaning of the above equation is 

Percentage (P), Frequency being 

calculated for the percentage (F), and the 

Total frequency/number of individuals 

(n) (Sudijono, 2011).  

 

RESULTS AND DISCUSSION  

The research data were obtained from 

questionnaires distributed to 12th-grade 

science students in 6 public and private 

high schools. The total data obtained 

were 282 respondents. This data was 

used to analyze the media and learning 

resources used in physics education, 

specifically for the DC circuit materials. 

Analysis of Physics Learning Media on 

the Topic of DC Circuits 

The percentage of the learning media 

used by the six schools to explain DC  

circuit materials is presented in detail in 

Table 1. 

 

 

Table 1 Percentage of learning media used 

No 
Learning Media Used 

Total 
Smartphone PhET PPT Computer Others 

1 0 0 0 0 43 43 

2 21 10 22 4 12 69 

3 10 8 10 2 37 67 

4 10 10 20 5 25 70 

5 5 0 1 36 25 67 

6 9 9 12 5 0 35 

Total 55 37 65 52 142 351 

Percentage  15.67% 10.54% 18.52% 14.81% 40.46% 100% 

Table 1 shows that the media with the 

highest percentage is "other media" at 

40.46%. This includes print media 

(textbooks), whiteboards, and direct 

explanations by the teacher. On the other 

hand, the lowest percentage is for PhET 

at 10.54%. This data indicates that most 

of the six schools use print media 

(textbooks), whiteboards, or direct 

explanations to teach DC circuit 

materials. This aligns with Herayanti et 

al. (2015), who state that teachers writing 

on the whiteboard and giving lectures are 

commonly used teaching methods. The 

dominance of these conventional media 

in teaching is due to the limited number 

of educators who fully utilize 

information technology, especially the 

Internet, particularly in the teaching 

process  (Azmanita & Festiyed, 2019; 

Suyoso & Nurohman, 2014). 

Approximately 70 to 90% of teachers are 

considered not to have mastered 

technology, resulting in suboptimal 

educational utilization (Shofia & Ahsani, 

2021). Additionally, educators may lack 

creativity in creating teaching materials, 

leading to a lack of variety in learning 

resources (Dasmo et al., 2020).  

PhET is the least used media among 

schools to explain DC circuit materials. 

One reason for its limited use is that 

teachers may not be well-versed in 

operating PhET. Teachers may require 

training on PhET simulations to enhance 

their knowledge of its usage and 

operation in physics education (Bhakti et 

al., 2019; Budi et al., 2021; Saiyidah et 

al., 2020). The low usage of PhET 

suggests that there is a significant 
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opportunity for the development of this 

virtual laboratory in these six schools. 

This is because PhET is rarely used to 

explain the concepts of DC circuits, and 

students would likely be more 

enthusiastic and engaged when using a 

new medium they are not familiar with. 

PhET is a useful tool for improving 

conceptual understanding and student 

learning motivation, addressing the lack 

of laboratories in schools (Khaerunnisak, 

2018). 

Physics learning processes involving 

PhET simulations can enhance student 

motivation by making the learning 

process interesting. Moreover, it can 

improve students' problem-solving skills, 

especially in the context of DC circuit 

materials (Susilawati et al., 2022). In line 

with Yuliati et al. (2018), combining 

inquiry-based learning with PhET 

simulations can transform students' 

problem-solving methods from 

unstructured and unclear to scientific, 

structured, and memory-based in dealing 

with DC circuit problems. This indicates 

a positive change in students' problem-

solving skills.Ismalia et al. (2022) also 

explain that PhET simulations can 

enhance students' conceptual 

understanding of Static Electricity. PhET 

simulations can capture students' 

attention and explain the material in 

detail, making it easy to understand. 

PhET is one of the supporting tools 

for the success of learning. Learning that 

utilizes PhET aims to facilitate the 

development of students' skills and 

learning outcomes (Yuliana et al., 2021). 

PhET simulations are interactive, 

creating an exciting learning 

environment as students can learn while 

playing in the PhET simulation. This 

simulation can also teach students a 

constructivist thinking pattern (Abdjul et 

al., 2022). One of the advantages of PhET 

simulations is that they can help teachers 

deliver a lot of material in one place, 

making the use of time more efficient  

(Rahmadita et al., 2021).  

Physics learning strives to understand 

real-life processes; therefore, learning 

should be presented using suitable media 

to achieve its goals (Widiasih et al., 

2023). Learning goals can be achieved if 

students' interest in the presented subject 

is fulfilled, and students' interest in 

learning will increase if teachers use 

different learning media than 

usual(Hadiati et al., 2023). Learning 

media is a part of learning that includes 

messages, people, and devices following 

technological developments (Aprilia et 

al., 2023). Good learning media can be a 

key factor in creating cooperative 

learning and realistically improving 

student achievement through learning 

outcomes. Learning media is indeed a 

crucial factor for the success of learning 

outcomes. Teachers accommodate new 

learning styles by developing media or 

instruments (Noris et al., 2023). 

Learning media should start evolving 

by placing creativity as the optimization 

target because, in reality, students' 

creativity in Indonesia at various levels 

regarding the use of learning media is 

still low. The quality of learning is 

influenced not only by the learning model 

but also by learning media. Learning 

implemented by utilizing information 

and communication technology depends 

heavily on the role of teachers as 

facilitators in responding to the low 

utilization of learning media in several 

schools in Indonesia (Silfiani et al., 

2022). 

 

Analysis of physics learning resources 

on the topic of DC circuits 

In addition to learning media, this study 

also analyzes the learning resources used 

by six schools in explaining the concepts 

of DC circuits. Table 2 presents the 

percentage of learning resources used by 

six schools in studying the concept of DC 

circuits. 
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Table 2 Percentage of learning resources used 

No 

Learning Resources 

Total Printed 

Books 
Internet Worksheets Module Others 

1 43 0 0 0 0 43 

2 34 13 4 6 48 105 

3 37 14 6 20 2 79 

4 35 20 10 5 0 70 

5 46 40 35 0 2 123 

6 11 10 5 11 1 38 

Total 206 97 60 42 53 458 

Percentage  44.98% 21.18% 13.10% 9.17% 11.57% 100% 

Table 2 depicts that the learning 

resource with the highest percentage is 

printed books, with 44.98%, followed by 

the Internet at 21.18%, and worksheets at 

13.10%. Next is other learning resources 

at 11.57%, and the lowest percentage is 

for modules at 9.17%. From this data, it 

is clear that the six schools mostly use 

printed books available in the schools to 

explain DC circuit materials. This is 

because printed books or textbooks 

remain the primary source of information 

for teachers and students in the learning 

process (Damayanti et al., 2018; 

Maturradiyah & Rusilawati, 2015). One 

of the most crucial components in 

learning is the textbook. Supporting 

factors for realizing student-centered 

learning (SCL) include textbooks (Hayati 

et al., 2015). Additionally, Muslich, as 

cited in  Cahyati & Hartono (2015), states 

that textbooks function as a means to 

facilitate the achievement of learning 

goals and make the learning process more 

effective and efficient. 

However, here, modules are relatively 

less used in explaining DC circuit 

materials. This suggests that modules 

have a significant opportunity for 

development in these six schools. 

Furthermore, modules are independent 

learning materials for students. By 

developing a module, teachers can 

indirectly teach without face-to-face 

interaction with students because the 

module systematically organizes content, 

methods, limitations, and evaluation 

methods. However, modules should be 

developed considering their 

characteristics to create an engaging 

module that can achieve the expected 

competencies (Hudha et al., 2017). 

Moreover, modules are one of the 

teaching materials that teachers possess 

and are effective and efficient in 

achieving learning goals. Currently, most 

teaching materials do not utilize 

technology, such as electronic modules 

(Ramadayanty et al., 2021). 

Elisa et al. (2022) explain that 

learning physics can be linked to local 

culture. Local culture or wisdom is the 

identity or characteristic of a region. 

Traditional snacks are important to 

preserve because they are unique 

culturally. The concept of physics in 

traditional snacks can be made into a 

module. Learning activities in class or 

practical work both require modules. 

Modules can be created to guide students 

to work scientifically and serve as a 

practical guide. To enable independent 

learning, modules must be systematically 

and interestingly structured for easy 

understanding (Yusra et al., 2021). 

Modules are part of teaching materials. 

Learning will be easier for students if 

teaching materials are simple, practical, 

and relevant (Saputra et al., 2023). 

Moreover, modules help students 

become active learners and facilitate the 

achievement of learning goals 

(Setianingrum et al., 2022).  

Learning modules can take the form 

of electronic modules (E-modules). 

Physics E-modules, when combined with 
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STEM, have been proven to be valid and 

practical for improving 21st-century 

skills in students (Nazifah & Asrizal, 

2022). Furthermore, research states that 

interactive E-modules are considered 

practical by students, with a practicality 

percentage of 71%, and practical for 

teachers, with a percentage of 81%, 

indicating that they are suitable for 

physics learning (Mahardika et al., 

2021).A physics module based on 

science literacy developed by Susdarwati 

et al. (2021) has proven effective in 

improving students' critical thinking 

skills in DC circuit materials, with a 

percentage increase of 17.56%. From 

these explanations, it is evident that the 

development of a module is greatly 

needed to optimize the quality of physics 

learning. 

The limitation of this study is that it 

focuses only on the DC circuit materials 

for the 12th-grade level. Additionally, 

this study is analytical research, so 

subsequent researchers need to do further 

research. Recommendations for future 

research include: First, the development 

of integrated PhET learning media for 

DC circuit materials. Second, the 

development of learning materials, 

whether in print or electronic form, 

particularly for DC circuit materials. 

 

CONCLUSION 

Based on the findings of the data 

analysis, it can be concluded that, first, 

the most widely used learning media in 

the six public and private high schools to 

explain DC circuit materials is "other 

media," including printed media 

(textbooks), whiteboards, and direct 

explanations by teachers, with a 

percentage of 40.46%. Meanwhile, the 

most commonly used learning resource is 

printed books, with a percentage of 

44.98%. 

Second, the learning media with the 

most potential for development in the 6 

public and private high schools is the 

PhET simulation because it is used very 

little in schools, as indicated by the 

percentage obtained, which is 10.54%. 

Meanwhile, the learning material with 

the potential for development is the 

module, as indicated by the percentage 

obtained, which is 9.17%. 
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