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ABSTRACT 

This study aimed to analyze the use of a virtual laboratory based on an electric 

circuit (EC) studio on dynamic electrical materials and to help physics education 

students and to determine the effect of using an EC studio-based virtual 

laboratory on dynamic electrical materials. This study uses qualitative 

descriptive research with a survey method through the provision of 

questionnaires filled out by 15 second-semester students of the physics 

education study program, at Cenderawasih University. Quantitative data was 

collected using a questionnaire with an approach to science process skills on 

dynamic electrical materials with the help of the EC studio application, while 

qualitative data was in the form of responses given by students about virtual 

laboratory media on dynamic electrical materials. There are three indicators that 

serve as a reference in analyzing the EC studio-based virtual laboratory on 

dynamic electricity: learning motivation, the stimulus for higher-order thinking 

skills, and understanding of concepts and problem-solving. Based on the results 

of the questionnaire, it was found that students’ responses were very good to the 

EC studio-based virtual laboratory media because students could repeat 

themselves if they did not understand. The use of this media makes it easier for 

students to understand dynamic electricity. 

 

INTISARI 

Penelitian ini dilakukan bertujuan untuk menganalisis penggunaan virtual 

laboratory berbasis electric circuit (EC) studio pada materi listrik dinamis dan 

membantu mahasiswa pendidikan fisika dan untuk mengetahui pengaruh 

pemanfaatan penggunaan virtual laboratory berbasis EC studio pada materi 

listrik dinamis. Penelitian ini menggunakan jenis penelitian deskriptif kualitatif 

dengan metode survey melalui pemberian angket yang diisi oleh 15 orang 

mahasiswa semester II program studi pendidikan fisika, Universitas 

Cenderawasih. Data kuantitatif dikumpulkan menggunakan angket dengan 

pendekatan keterampilan proses sains pada materi listrik dinamis dengan 

bantuan aplikasi EC studio sedangkan data kualitatif berupa tanggapan yang 

diberikan mahasiswa tentang media virtual laboratory pada materi listrik 

dinamis. Terdapat tiga indikator yang menjadi acuan dalam menganalisis virtual 

laboratory berbasis EC studio pada materi listrik dinamis: motivasi belajar, 

stimulus terhadap kemampuan berpikir tingkat tinggi, dan pemahaman konsep 
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dan pemecahan masalah. Berdasarkan hasil angket, ditemukan bahwa respons 

mahasiswa sangat baik terhadap media virtual laboratory berbasis EC studio 

karena mahasiswa dapat mengulang sendiri jika belum paham. Penggunaan 

media ini membuat mahasiswa lebih mudah dalam memahami materi listrik 

dinamis 

 

A. Introduction  

The global issues surrounding the Corona Disease-19 Virus (COVID-19) have 

significantly altered the educational process, impacting areas such as learning 

methods [1], budgeting [2], objectives [3], and assessment. [4].  This inherently 

implies the need for online learning. Online learning is a form of education conducted 

without face-to-face interaction through platforms with internet connectivity and 

available personal devices [5]. The government has adopted online learning as an 

alternative policy to facilitate the continuation of the learning process. [6] and [7] 

explain that online learning has emerged as a viable alternative policy that supports 

the continuation of the learning process. However, the teacher has not prepared any 

learning activities to counterbalance the online learning tasks [8].  

The development of virtual laboratory technology, or Lab-Vir, allows for 

interaction and visualization of phenomena experienced by students during 

experiments in real laboratories [9]. Lab-Vir helps to get people excited about and 

better their experience with Android-based practicals. It has three features: 1) virtual 

laboratories with all the tools and materials you need to do simulations or experiments 

in real labs [10]; 2) capable to use anywhere [11]; and 3) free internet (offline) [12]. 

Virtual laboratory-based learning is one of the flagship products resulting from 

advancements in information technology and laboratories [13]. Students conduct 

experiments in the laboratory based on the theories they have learned in class[14]. 

These experiments serve to enhance students' understanding of the studied material 

by supporting their learning [15]. However, due to budget constraints in providing 

laboratory equipment and the high operational costs of laboratories, virtual laboratory-

based learning can serve as an alternative to eliminate the limitations of laboratory 

devices [16]. In the context of educational technology development, studying a studio-

based virtual laboratory for dynamic electrical materials is important because it 

combines the interactivity of studio-based learning with the accessibility of digital 

simulations. Dynamic electrical phenomena—such as current and voltage variations 

over time—are often difficult for students to visualize and understand through static 

instruction or conventional laboratories. By integrating a studio-based approach, this 

research emphasizes active experimentation, collaboration, and iterative design, 

allowing students to explore real-time changes in electrical circuits through 

simulation. This approach not only supports conceptual understanding of dynamic 

electrical matter but also contributes to the innovation of technology-enhanced 

learning environments in engineering education. 
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In the learning activities, educators should assist students in developing their 

understanding by providing guidance and organization for learning, motivation to 

learn, explanations of concepts that are not easily learned independently by students, 

activities that can help pupils recognize (become aware of) and correct 

misconceptions, and opportunities to guide problem-solving [17]. Visualizing 

physical phenomena and their related concepts through animations at the microscopic 

level and simulations related to everyday examples can enhance students' knowledge 

visually and stimulate more students to achieve a high level of understanding of 

physics concepts [18]. Students are more motivated to learn physics concepts when 

accompanied by visualizations of abstract concepts [19]. Virtual labs can also serve 

as an effective educational tool because they can create active learning, thereby 

motivating students to learn. Rustaman, et al. [20] and Saputra et al. [21] explain that 

virtual labs can serve as an effective educational tool by fostering active learning, 

which in turn motivates students to learn. Motivation is important because it can 

enhance interest in learning and make it easier for students to start engaging in new 

learning activities. In addition, motivation can help students push themselves in order 

to achieve what they aspire to Sarwono & Lyau [22]. The internet operates the most 

ideal virtual lab, enabling participants to conduct experiments from any location and 

at any time [16]. However, learners can also run it in an intranet environment or on a 

standalone computer. A virtual lab converts physical buildings and lab equipment into 

computers and virtual lab software[14]. From the presented information, it is evident 

that virtual labs serve as a viable alternative to help humans improve productivity and 

well-being, solve problems, estimate various solution options, and implement 

solutions. Dynamic electricity is one of the physics topics taught via virtual labs. 

Dynamic electricity is a fundamental subject that students need to understand, 

and currently, physics is one of the subjects that is considered difficult for learners to 

grasp [23]. Appropriate media is necessary in physics learning to enhance students' 

understanding of concepts through visualization-level explanations [24]. Developing 

learning models that can visually explain physics phenomena is necessary to achieve 

this [25]. The virtual lab developed and used in this research utilizes the features of 

the electric circuit (EC) studio program. Several studies, that found the EC studio 

program effective as a virtual lab medium for physics learning, informed the choice 

of this medium [26], [27]. According to Shan et al. [24], a meta-analysis of 46 studies 

in engineering education shows that virtual laboratories have a significant effect on 

learning outcomes with Hedges' g = 0.686 (CI 0.414–0.959), especially in motivating 

and increasing student engagement. Wahyudin et al. [28] found that although virtual 

laboratories offer better accessibility and flexibility, there are still challenges such as 

limited interactivity and content that does not fully simulate the physical laboratory 

experience. In the field of electrical engineering in particular, Wahyudin et al [28] 

showed that the use of virtual labs during the pandemic provided a practical alternative 
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when physical laboratories were limited — but they also highlighted the need for 

strong pedagogical design to ensure effective learning.  

The research questions in this study are: 1) Is the use of the EC studio-based 

virtual laboratory on dynamic electricity acceptable and helpful for physics education 

students? 2) What is the students' reaction to using the EC studio-based virtual 

laboratory on dynamic electricity? The goal of this study is to determine whether the 

use of dynamic electricity in the EC studio-based virtual laboratory is acceptable and 

beneficial to physics education students. This research aims to understand the impact 

of utilizing the EC studio-based virtual laboratory on dynamic electricity in a way that 

is acceptable and beneficial for physics education students. For students in the physics 

education program, this research can help assess the effectiveness of using the EC 

studio-based virtual laboratory on dynamic electricity and how it can support their 

learning. This study contributes to a deeper understanding of dynamic electrical 

matter by demonstrating how a studio-based virtual laboratory can effectively 

simulate and visualize time-dependent electrical phenomena. The developed system 

enhances students’ conceptual comprehension of current, voltage, and resistance 

variations in dynamic circuits. Furthermore, it provides a pedagogical framework for 

integrating simulation-based learning into electrical engineering education. 

B. Method  

This research employs a qualitative descriptive research type using a survey 

method through a questionnaire filled out by 15 second-semester students from the 

Physics Education program at Cenderawasih University. This research was conducted 

at the Faculty of Teacher Training and Education at Cenderawasih University, 

specifically in the Physics Education program. The research date is Monday, April 11, 

2022. The respondents participating in this study focus on second-semester students 

who have already taken or are currently taking Basic Physics I and II courses. The 

research instruments used is student response questionnaires. The questionnaire is 

filled out by placing a check mark (√) in the assessment column that corresponds to 

the respondent's opinion with the answer options: very poor, poor, good, and very 

good. There are ten positive statements in the questionnaire given to the students. The 

answer choice score category uses a positive statement score category [29]. In this 

study, the researchers used a Likert scale, so the students' answers were then analyzed 

for their scores. 

To begin using the Electrical Circuit Studio, students first select the desired 

components from the component library and drag them onto the workspace to build a 

circuit schematic. Each component can be connected using virtual wires to form 

complete circuit configurations. After constructing the circuit, students can set 

parameters such as voltage amplitude, resistance, frequency, or time constants to 

define circuit behavior. Once the circuit design is completed, the “Simulation” feature 

allows students to observe the dynamic response of the circuit in real time. The 
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software displays graphical outputs of voltage, current, and power as functions of 

time, helping students visualize transient and steady-state phenomena. The “Analysis” 

module enables users to calculate important electrical parameters automatically and 

compare them with theoretical predictions from class lectures. The Electrical Circuit 

Studio also integrates features for collaborative and reflective learning. Instructors can 

assign design-based projects where students propose circuit solutions, simulate them, 

and present their results within the same platform. This approach follows the 

principles of studio-based learning, emphasizing iterative design, peer feedback, and 

experimentation. Through this process, students not only learn how to assemble and 

analyze electrical circuits but also develop higher-order thinking skills such as 

problem-solving, design reasoning, and conceptual understanding of dynamic 

electrical phenomena. 

C. Result and Discussion 

The researchers looked at how the electric circuit (EC) studio-based virtual laboratory 

was used on dynamic electricity material and how it helped physics education 

students. We also wanted to see what effect using the EC studio-based virtual 

laboratory had on the dynamic electricity material. The survey results from the 

students were very different. The analysis of the students' responses is presented 

below. 

Motivation 

Item 1 is the first statement. Respondents said, "Learning using virtual laboratory 

media with the help of the EC Studio application can increase my motivation to learn." 

Table 1 displays the respondents' answers to item 1. 

Table 1. The Respondent Statement for Item 1 

No Responses n % 

1 Extremely poor 0 0 

2 Under Average 0 0 

3 Excellent 4 26.6 

4 Extremely excellent 11 73.3 

The data indicates that the majority of respondents rated their experience as 

extremely excellent when asked whether using virtual laboratory media with the help 

of the EC Studio application can provide motivation in learning. 11 respondents 

(73.3%) rated their experience as Extremely Excellent, while 4 respondents (26.6%) 

rated it as Excellent. 
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Reasoning and Thinking Skills 

Item 2 is the second statement. Respondents said, "My reasoning skills and 

thinking abilities have developed more during learning using virtual laboratory media 

with the EC Studio application." Table 2 displays the respondents' answers to item 2. 

Table 2. The Respondent Statement for Item 2 

No Responses n % 

1 Extremely poor 1 6.7 

2 Under Average 0 0 

3 Excellent 4 26.6 

4 Extremely excellent 10 66.7 

The data shows that the majority of respondents rated the reasoning and thinking 

skills of students as Extremely excellent when learning with the use of virtual 

laboratory media aided by the EC Studio application. This is evidenced by 10 

respondents (66.7%) stating Extremely excellent, and 4 respondents (26.6%) stating 

Excellent regarding reasoning in this component. 

Learning Outcomes 

Item 3 is the third statement. Respondents answered the question "The use of 

virtual laboratory media using the EC studio application can improve my learning 

outcomes." The responses to item 3 are shown in Table 3.   

Table 3. The Respondent Statement for Item 3 

No Responses n % 

1 Extremely poor 0 0 
2 Under Average 0 0 
3 Excellent 4 26.6 
4 Extremely excellent 11 73.3 

 

The data shows that the majority of respondents rated the use of virtual laboratory 

media through the EC Studio application as extremely excellent in enhancing students' 

learning outcomes in understanding and solving problems related to dynamic 

electricity. 11 respondents (73.3%) rated it as Extremely Excellent, while 4 

respondents (26.6%) rated it as Excellent. 

Thinking Skills 

Item 4 is the fourth statement. The researchers asked the respondents to explain 

how "the virtual laboratory media using the EC Studio application enhances my 

thinking skills." Table 4 displays the respondents' answers.   
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Table 4. The Respondent Statement for Item 4 

No Responses n % 

1 Extremely poor 0 0 
2 Under Average 0 0 
3 Excellent 3 20 
4 Extremely excellent 12 80 

 

The data shows that most respondents answered "Extremely excellent" to the 

question of whether the virtual laboratory media using the EC Studio application 

enhances students' thinking skills regarding dynamic electricity material. This is 

shown when 12 respondents (80%) stated Extremely Excellent, and 3 respondents 

(20%) stated Excellent.  

Participating in Learning 

Item 5 is the fifth statement. The content of the statement is "Learning by using 

virtual laboratory media decreases my interest in participating in learning." The 

respondents' answers to item 5 are shown in Table 5. 

Table 5. The Respondent Statement for Item 5 

No Responses n % 

1 Extremely poor 0 0 
2 Under Average 2 13.3 
3 Excellent 4 26.7 
4 Extremely excellent 9 60 

 

The data shows that the majority of respondents rated it as extremely excellent 

regarding the question that learning through the use of virtual laboratory media 

decreases students' interest in participating in learning. This is shown where 9 

respondents (60%) stated Extremely Excellent, and 4 respondents (26.7%) stated 

Excellent. Meanwhile, students feel that the virtual laboratory media provides its own 

motivation without having to participate in the teaching and learning process related 

to dynamic electricity, although 2 respondents (13.3%) stated Under Average in the 

use of the virtual laboratory media. 

Images And Simulations Using The EC Studio Application 

Item 6 contains the sixth statement. The content of the statement is "images and 

simulations using the EC studio application are very interesting." The respondents' 

answers to item 6 are shown in Table 6.   
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Table 6. The Respondent Statement for Item 6 

No Responses n % 

1 Extremely poor 0 0 
2 Under Average 0 0 
3 Excellent 1 6.7 
4 Extremely excellent 14 93.3 

 

Data shows that the majority of respondents rated the question about images and 

simulations using the EC Studio application as extremely excellent, indicating that it 

is very engaging and helps students understand dynamic electrical components more 

quickly. Additionally, the application provides formulas along with simulation 

examples that can assist students in more easily creating the circuits they wish to build. 

This is shown when 14 respondents (93.3%) stated Extremely Excellent, and 1 

respondent (6.7%) stated Excellent. 

Learning Experience 

Item 7 contains the seventh statement. The content of the statement is "Learning 

using virtual laboratory media with the EC studio application is very interesting, and 

I can repeat it myself if I do not understand." The respondents' answers to item 7 are 

shown in Table 7.   

Table 7. The Respondent Statement for Item 7 

No Responses n % 

1 Extremely poor 0 0 
2 Under Average 1 6.7 
3 Excellent 3 20 
4 Extremely excellent 11 73.3 

 

Data shows that respondents rated their learning experience using the virtual 

laboratory media with the EC Studio application as extremely excellent, which is very 

interesting. Students can review on their own if they do not understand. This is 

indicated by 11 respondents (73.3%) stating Extremely Excellent, and 3 respondents 

(20%) stating Excellent because the EC studio application is very practical. If students 

do not understand, there is a guidance feature like simulations that can assist them 

(Simanullang, 2021). Nevertheless, there is 1 (6.7%) respondent who stated Under 

Average. 

Effectiveness of Using EC Studio Application 

Item 8 contains the statement of the seventh item. The content of that statement 

is "The virtual laboratory media is more effective when using the EC studio 

application." The respondents' answers to item 8 are shown in Table 8.   
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Table 8. The Respondent Statement for Item 8 

No Responses n % 

1 Extremely poor 0 0 
2 Under Average 1 6.7 
3 Excellent 5 33.3 
4 Extremely excellent 9 60 

 

The data shows that respondents rated the virtual laboratory media question as 

extremely excellent when using the EC Studio application. Students can repeat on 

their own if they do not understand. This is evidenced by 9 respondents (60%) stating 

it is Extremely excellent, and 5 respondents (33.3%) stating Excellent because the EC 

studio application is very practical. If students do not understand, there is an option 

for repetition and easy access to help them (Hasanah, 2021; Simanullang, 2021). 

Nevertheless, there is 1 (6.7%) respondent who stated Under Average. 

Self Learning 

Item 9 contains the seventh statement. The content of the statement is "The 

virtual laboratory media using the EC studio application allows me to work 

independently in learning, especially in studying dynamic electricity material." The 

respondents' answers to item 9 are shown in Table 9.   

Table 9. The Respondent Statement for Item 9 

No Responses n % 

1 Extremely poor 0 0 
2 Under Average 0 0 
3 Excellent 3 20 
4 Extremely excellent 12 80 

 

Data shows that a significant number of respondents rated the virtual laboratory 

media using the EC Studio application as Extremely Excellent in enabling students to 

work independently in their studies, particularly in learning dynamic electricity 

material. This is evidenced by 12 respondents (80%) stating Extremely Excellent, 

while 3 respondents (20%) rated it as Excellent. 

Conceptual Understanding 

Item 10 contains the seventh statement. The content of the statement is "The use 

of virtual laboratory media using the EC studio application makes it easier for me to 

understand dynamic electricity material." The respondents' answers to item 10 are 

shown in Table 10.   
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Table 10. The Respondent Statement for Item 10 

No Responses n % 

1 Extremely poor 0 0 
2 Under Average 0 0 
3 Excellent 4 26.7 
4 Extremely excellent 11 73.3 

 

Data shows that a significant number of respondents rated the use of the virtual 

laboratory media through the EC Studio application as extremely excellent, indicating 

that it makes it easier for students to understand dynamic electricity material. This is 

shown when 11 respondents (73.3%) stated Extremely Excellent, and 4 respondents 

(26.7%) stated Excellent. 

This research advances education in dynamic electrical learning by providing a 

studio-based virtual laboratory that allows students to construct, simulate, and analyze 

time-varying circuits interactively. By visualizing voltage, current, and power in real 

time and promoting active, collaborative experimentation, the platform enhances 

conceptual understanding and problem-solving skills. These findings demonstrate 

how virtual laboratories can effectively complement traditional hands-on instruction, 

offering a scalable solution for technology-enhanced engineering education. 

The use of the Electrical Circuit Studio offers several advantages in enhancing 

students’ understanding of dynamic electrical phenomena. Its interactive and visual 

features allow learners to observe current and voltage variations in real time, 

supporting conceptual comprehension that is often difficult to achieve in traditional 

laboratories. The platform also provides a cost-effective, flexible, and safe learning 

environment, enabling students to conduct experiments anytime and anywhere 

without the need for physical components. Furthermore, the integration of studio-

based learning principles fosters collaboration, creativity, and iterative design 

practices. However, despite these benefits, the virtual nature of the Electrical Circuit 

Studio also presents limitations. It cannot fully replicate the tactile experiences and 

troubleshooting challenges of real laboratory work, which are essential for developing 

practical engineering skills. Additionally, dependence on device performance and the 

absence of physical feedback may reduce students’ engagement with real-world 

experimentation. Therefore, while the Electrical Circuit Studio is an effective tool for 

conceptual and interactive learning, it should be complemented by hands-on 

laboratory activities to provide a balanced and comprehensive learning experience. 

The application of the Electrical Circuit Studio in learning may encounter several 

challenges that require careful consideration. Technological limitations, such as 

inadequate hardware, unstable software, or limited internet access, can hinder 

effective use and create unequal learning experiences among students. In addition, 

varying levels of digital literacy among learners and instructors may affect the 

efficiency of virtual laboratory implementation. The absence of real tactile interaction 

also limits the development of practical skills such as circuit wiring and 
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troubleshooting, which are essential in engineering education. Furthermore, adapting 

teaching strategies and assessments to suit a virtual studio-based environment can be 

demanding for educators. Maintaining students’ motivation and engagement in a non-

physical learning setting also remains a persistent challenge. These obstacles suggest 

that successful integration of the Electrical Circuit Studio should involve balanced 

pedagogical planning and, where possible, a combination of virtual and hands-on 

laboratory experiences. 

D. Conclusion  

The results for the first indicator, the correlation between the EC Studio 

application and student motivation, are as follows: Extremely excellent (68.3%), 

Excellent (26.6%), Under Average (3.33%), and Extremely poor (1.66%). Based on 

these results, students' responses are Extremely excellent regarding the use of the 

virtual laboratory media with the EC Studio application, which can enhance student 

motivation in learning, especially in dynamic electricity material. The results also 

improve students' reasoning abilities, their developing thinking skills, and their 

learning outcomes. The use of media now has a significant connection to the 

decreasing interest in participating in learning. The second indicator is the application 

that stimulates higher-order thinking skills. The results obtained are Extremely 

Excellent (77.7%), Excellent (20%), Under Average (2.22%), and Extremely Poor 

(5.5%). Thus, students' responses are Extremely Excellent towards the virtual 

laboratory media using the EC studio application. This media can enhance thinking 

skills because the images and simulations in the EC Studio application components 

are very engaging and effective. The third indicator is conceptual understanding and 

problem-solving, with results of Extremely Excellent (75.5%), Excellent (28.8%), 

Under Average (2.22%), and Extremely Poor (0%). Based on these results, students' 

responses are Extremely Excellent towards the virtual laboratory media using the EC 

Studio application because it is very engaging. Students can also repeat if they do not 

understand, as this media allows them to work independently. The use of the virtual 

laboratory media with the EC Studio application makes it easier for students to grasp 

the material on dynamic electricity. 

Future research is recommended to explore the integration of the Electrical 

Circuit Studio with physical laboratory activities to create a blended or hybrid learning 

environment. Such studies could examine how combining virtual and real experiments 

enhances students’ conceptual understanding and practical skills simultaneously. 

Further investigations may also focus on assessing long-term learning outcomes, 

student engagement, and cognitive development when using studio-based virtual 

laboratories in electrical engineering education. In addition, future work could expand 

the application of the Electrical Circuit Studio to other domains of dynamic systems, 

such as electronics, control systems, or renewable energy, to evaluate its adaptability 

across different learning contexts. Finally, more advanced studies involving artificial 
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intelligence, real-time data logging, or augmented reality integration could be 

conducted to improve interactivity, feedback precision, and the overall realism of 

virtual laboratory experiences. 

Acknowledgements  

Thanks to Universitas Cenderawasih for voluntarily providing us with the 

research site. Thanks to the participating respondents as the research subjects 

References  

[1] S. Downes and A. Ralston, “Australian College of Physical Scientists and 

Engineers in Medicine Asia‐Pacific Special Interest Group: The first ten years,” 

20 Juni 2021, vol. 1. 

[2] J.-W. Gong, H.-C. Liu, X.-Y. You, and L. Yin, “An integrated multi-criteria 

decision making approach with linguistic hesitant fuzzy sets for E-learning 

website evaluation and selection,” Appl. Soft Comput., vol. 102, p. 107118, Apr. 

2021, doi: 10.1016/j.asoc.2021.107118. 

[3] Y. Fitriyani, I. Fauzi, and M. Z. Sari, “Motivasi Belajar Mahasiswa Pada 

Pembelajaran Daring Selama Pandemik Covid-19,” J. Kependidikan J. Has. 

Penelit. Dan Kaji. Kepustakaan Bid. Pendidik. Pengajaran Dan Pembelajaran, 

vol. 6, no. 2, p. 165, July 2020, doi: 10.33394/jk.v6i2.2654. 

[4] S. Andari, W. Windasari, A. Setiawan, and A. Rifqi, “Student Exchange 

Program of Merdeka Belajar-Kampus Merdeka (MBKM) in Covid-19 

Pandemic,” JPP J. Pendidik. Dan Pembelajaran, vol. 28, no. 1, pp. 30–37, Apr. 

2021, doi: 10.17977/um047v27i12021p030. 

[5] C. A. VanLeeuwen, G. Veletsianos, O. Belikov, and N. Johnson, “Institutional 

Perspectives on Faculty Development for Digital Education in Canada,” Can. J. 

Learn. Technol., vol. 46, no. 2, Dec. 2020, doi: 10.21432/cjlt27944. 

[6] L. C. Shan et al., “Interactive Communication With the Public: Qualitative 

Exploration of the Use of Social Media by Food and Health Organizations,” J. 

Nutr. Educ. Behav., vol. 47, no. 1, pp. 104–108, Jan. 2015, doi: 

10.1016/j.jneb.2014.09.004. 

[7] M. Moallem, W. Hung, and N. Dabbagh, Eds., “Front Matter,” in The Wiley 

Handbook of Problem‐Based Learning, 1st ed., Wiley, 2019. doi: 

10.1002/9781119173243.fmatter. 

[8] H. Jusuf, N. Ibrahim, and A. Suparman, “Development of Virtual Learning 

Environment Using Canvas To Facilitate Online Learning at a covid-19 era.”. 

[9] J. Wang, D. Guo, and M. Jou, “A study on the effects of model-based inquiry 

pedagogy on students’ inquiry skills in a virtual physics lab,” vol. 49. 

[10] F. Han and F. Kang, “Exploitation and Research on 3D Digital Modeling of 

Track Structure Based on VBA,” in Proceedings of the 2016 International 

Conference on Architectural Engineering and Civil Engineering, Shanghai, 

China: Atlantis Press, 2017. doi: 10.2991/aece-16.2017.93. 

[11] R. I. Adam, A. Rizal, and S. Susilawati, “Pelatihan Penggunaan Laboratorium 

Virtual Untuk Meningkatkan Kualitas Pemahaman Konsep Fisika di SMA 

Negeri 6 Karawang,” J. Penelit. Dan Pengabdi. Kpd. Masy. UNSIQ, vol. 8, no. 

1, pp. 95–98, Jan. 2021, doi: 10.32699/ppkm.v8i1.1008. 



Budiarti, et al., / The Analysis of Electric Circuit Studio-based Virtual Laboratory for Dynamic Electrical Material |

112 

[12] R. A. Kurniawan, M. R. Rifa’i, and D. M. Fajar, “Analisis Kemenarikan Media 

Pembelajaran Phet Berbasis Virtual Lab pada Materi Listrik Statis Selama 

Perkuliahan Daring Ditinjau dari Perspektif Mahasiswa,” VEKTOR J. Pendidik. 

IPA, vol. 1, no. 1, pp. 19–28, June 2020, doi: 10.35719/vektor.v1i1.6. 

[13] T. Wiedmann, “An Input-Output Virtual Laboratory in practice – Survey of the 

uptake, usage and application of the first operational IELab”. 

[14] I. K. Semarayasa, “Pengaruh Metode Pembelajaran dan Tingkat Motor 

Educability (ME) Terhadap Keterampilan Dasar Smash Kedeng Dalam 

Permainan Sepak Takraw di SMPN 4 Kubutambahan,” J. Pendidik. Indones., 

vol. 2, no. 2, pp. 128–137, Apr. 2013, doi: 10.23887/jpi-undiksha.v2i1.1409. 

[15] I. S. Budiarti, A. Suparmi, S. Sarwanto, and H. Harjana, “Effectiveness of 

Generation, Evaluation, and Modification-Cooperative Learning (Gem-Cl) 

Model Selaras Bakar Batu Cultural Practice in Papua,” J. Pendidik. IPA 

Indones., vol. 9, no. 1, pp. 32–41, Mar. 2020, doi: 10.15294/jpii.v9i1.22362. 

[16] Y. Daineko, V. Dmitriyev, and M. Ipalakova, “Using virtual laboratories in 

teaching natural sciences: An example of physics courses in university,” 

Comput. Appl. Eng. Educ., vol. 25, no. 1, pp. 39–47, Jan. 2017, doi: 

10.1002/cae.21777. 

[17] R. D. Kurniati, D. Andra, and I. W. Distrik, “The Role of Social Media in 

Learning Physics: Teacher and Student Perceptions,” J. Pembelajaran Fis., vol. 

8, no. 2, pp. 159–166, June 2019, doi: 10.23960/jpf.v8.n2.202004. 

[18] R. T. Osguthorpe and C. R. Graham, “Blended Learning Environments: 

Definitions and Directions,” Q. Rev. Distance Educ., vol. 4, no. 3. 

[19] Rahmawati, N. Y. Rustaman, I. Hamidah, and D. Rusdiana, “The Use of 

Classroom Assessment to Explore Problem Solving Skills Based on Pre-Service 

Teachers’ Cognitive Style Dimension in Basic Physics Course,” J. Phys. Conf. 

Ser., vol. 812, p. 012047, Feb. 2017, doi: 10.1088/1742-6596/812/1/012047. 

[20] F. A. Pacala, “PhET’s Photoelectric Effect Simulation: Experiments and 

Analysis for Classroom Practice,” Asian J. Sci. Educ., vol. 5, no. 1, pp. 70–82, 

Apr. 2023, doi: 10.24815/ajse.v5i1.31373. 

[21] F. Fitriyawany, F. Julita, and C. R. Mustika, “Development of e-Module based 

on Simulation PhET Fluid Material Dynamic in Senior High School,” Asian J. 

Sci. Educ., vol. 5, no. 2, pp. 39–47, Oct. 2023, doi: 10.24815/ajse.v5i2.32420. 

[22] I. M. Nur, R. Medriati, and E. Risdianto, “Development of Interactive Game-

Based Learning Media Assisted by Classpoint to Enhance Student Learning 

Motivation,” Asian J. Sci. Educ., vol. 6, no. 1, pp. 57–69, Apr. 2024, doi: 

10.24815/ajse.v6i1.36129. 

[23] H. Saputra, T. M. R. Al Auwal, and D. Mustika, “Pembelajaran Inkuiri Berbasis 

Virtual Laboratory Untuk Meningkatkan Kemampuan Literasi Sains Mahasiswa 

Calon Guru Pendidikan Fisika Universitas Samudra,” J. IPA Pembelajaran IPA, 

vol. 1, no. 2, pp. 143–148, Dec. 2017, doi: 10.24815/jipi.v1i2.9688. 

[24] W. D. Aryani, E. Suhendi, I. Suyana, A. Samsudin, and I. Kaniawati, 

“Effectiveness of implementation interactive conceptual instruction (ICI) with 

computer simulation to overcome students’ misconceptions about newton’s law 

of gravitation,” J. Phys. Conf. Ser., vol. 1280, no. 5, p. 052011, Nov. 2019, doi: 

10.1088/1742-6596/1280/5/052011. 

[25] N. I. Wulandari, A. Wijayanti, and W. Budhi, “Efektivitas Model Pembelajaran 

Problem Based Learning Terhadap Hasil Belajar IPA Ditinjau dari Kemampuan 



  

 IMPULSE: Journal of Research and Innovation in Physics Education | 113 

Berkomunikasi Siswa,” J. Pijar Mipa, vol. 13, no. 1, pp. 51–55, Mar. 2018, doi: 

10.29303/jpm.v13i1.538. 

[26] N. Hasanah, “Pengembangan Modul Pratikum Virtual Dengan Pendekatan 

Keterampilan Proses Sains Berbantuan Aplikasi Electric Circuit Studio 

(ECStudio) Pada Materi Listrik Dinamis,” Universitas Negeri Medan, Medan, 

2021. 

[27] A. F. Simanullang, Pemanfaatan Aplikasi Electric Circuit Studio Pada 

Matakuliah Elektronika. Padang: Universitas Negeri Padang, 2021. 

[28] M. N. A. Wahyudi, C. W. Budiyanto, I. Widiastuti, P. Hatta, and Mohd. S. B. 

Bakar, “Understanding Virtual Laboratories in Engineering Education: A 

Systematic Literature Review,” Int. J. Pedagogy Teach. Educ., vol. 7, no. 2, p. 

102, July 2024, doi: 10.20961/ijpte.v7i2.85271. 

[29] Sugiyono, Statistika untuk Penelitian. Bandung: Alfabeta, 2013. 

 

 

 

 

 
 


