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ABSTRACT 
This study aims to generate media Virtual Lab on the basis of electrical materials that meet the criteria are valid 

instructional media, practical, and effective . The population in this study was the Airport Electrical Engineering class 

class XVII semester I, while the research subjects of the validity trial were Unimed physics lecturers and the subjects 

of the implementation of Virtual Lab learning media were the Airport Electrical Engineering class XVII, totaling 24 

people and the Airport Electrical Engineering level III and XIV. 46 people . The procedure for developing 

Media Virtual Lab using the Research and Development Method initiated by Borg and Gall which consisted 

of research and information collecting, planning, developing preliminary forms of product, preliminary field testing, 

main product revision, main field testing, operational product revision, operational field testing, final product revision, 

and dissemination and implementation. The instruments used in this research are validity questionnaires to see the 

validity of the Virtual Lab media , lecturer and student response questionnaires to see the practicality of Virtual 

Lab media on basic electrical materials and pretest and posttest instruments to see the effectiveness of Virtual 

Lab Media . From the research results, it can be concluded that the Virtual Lab Media Development with an average 

value of 78.76% for media validation results while 78.86% for material expert validation results, both of which are 

categorized as quite valid and can be used but minor revisions. Practical response of  Virtual Lab Media by lecturers 

with an average value of 86.1% which is categorized as very practical, while by students 82.94% for small groups and 

77.33% for large groups which are quite practical. The effectiveness of Media Virtual Lab shows N-Gain with a value 

of 0.61 which is considered effective on basic electrical materials . 
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1. INTRODUCTION 

Media in physics learning can show real phenomena, are 

abstract, microscopic in size, and difficult words can be 

easily conveyed and interesting for students. The use of 

media to get direct experience can be done using actual 

objects in the form of practical tools in laboratory 

activities, or using media in the form of artificial objects 

resembling the real objects (Wahyuni et al, 2013). 

The use of media in the learning process is classified 

into 4 categories, namely: human-based, printed, visual, 

audio-visual and computer-based (Arsyad, 2013). 

Learning media commonly used in schools are human-

based media, and prints. Learning using human-based 

media and textbooks makes students bored and 

uninterested and the material presented tends to be 

passive. Learning that is done by listening without doing 

anything else such as writing notes, the contribution of 

mastery of the material is only 5%, followed by reading 

to 10% and studied with the help of audio-visuals to 

30% (Wibowo et al, 2016). 

The implementation of learning, especially in 

practicum, is expected to improve mastery of physics 

concepts, motivation, and skills in analyzing, processing 

data from practicum results and personal skills in using 

practicum tools. The implementation of learning should 

also involve and utilize existing information technology 

along with the current developments, be it the internet 

or offline and online simulations using certain software. 

Today's development requires students to be proficient 

in the use of IT in every learning process so that every 

student must have a computer or laptop to study. 

One solution to the problem of implementing this 

practicum is to use learning media. Learning media is 

not only a solution to the problem of not implementing 

the practicum, but also can provide an understanding of 

the concept and repetition of the material. The 

alternative learning media in question can be in the form 

of a Virtual Lab. Virtual Labs that utilize IT use a 

computer program to simulate a series of experiments 

without carrying out experimental activities directly. 

Virtual Labs can strengthen practicum activities that 

cannot be implemented in real terms, meaning that this 
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Virtual Lab can be an alternative practicum medium to 

replace real practicums if they cannot be implemented. 

This is in line with what Ismail (2016) said, namely 

Virtual Labs use computer programs to simulate a series 

of real experiments as a substitute for practicums that 

cannot be carried out directly. According to yuri, 

yumelda, and yolly (2020) Virtual Lab media has a high 

positive influence on student competence and is more 

effectively used for higher education levels. 

This Virtual Lab can answer the limitations and 

implementation of practicum activities at school and on 

campus. Based on the above problems, it is necessary to 

realize the availability of learning media in the form of a 

Virtual Lab. 

2. METHOD 

This type of research is development research to 

produce Virtual Lab media products using Adobe Flash 

CS6. The research method used is the Research and 

Development Method initiated by Borg and Gall in 

1986. This research will be carried out at the Medan 

Aviation Polytechnic Semester I of the 2019 academic 

year. The procedure and design of this research consists 

of 10 stages, namely: Research and information 

collecting, Planning, Develop preliminary form of 

product, Preliminary field testing, Main product 

revision, Main field testing, Operational product 

revision, Operational field testing, Final product 

revision, Dissemination and implementation. This study 

uses a validity questionnaire instrument to measure the 

feasibility of the Virtual Laboratory, to determine the 

practicality of the Virtual Laboratory media, lecturer 

and student response questionnaires are used, and to 

determine the effectiveness of learning media by 

measuring learning outcomes that can improve students' 

critical thinking skills by using the pretest and posttest 

given. 

3. RESULT AND DISCUSSION 

3.1 Validation Results by material experts and 

media experts 

     Virtual Lab media development assessment data by 

media experts obtained on average from the assessment 

of aspects of appearance, programming, usability, and 

language aspects of 3 validators, namely 78.76% with a 

fairly valid level of validity with categories that can be 

used but minor revisions and has been worthy of testing. 

try it on a limited scale in the field as shown in the 

graphic below 

 

 

Figures 1. Graphics of Validation Assessment by Media 

Experts 

 
The description of the results of the validator's 

assessment that has been mentioned previously shows 

that the display aspect and aspects, usability, and 

language aspects have a fairly high achievement value 

compared to the programming aspect so that the 

suggestions given by the validator are more directed to 

the programming aspects, namely how to interact with 

the media, clarity of instructions. experiment and clarity 

of the use of the existing buttons. According to Yuli, 

Yomelda and Yolli (2020: 146-154) said that one form 

of utilizing computer technology in physics learning is 

to do a practicum using the development of a Virtual 

Lab simulation. Virtual Laboratory is defined as a form 

of interactive multimedia object. Interactive multimedia 

objects consist of a variety of heterogeneous formats 

including text, hypertext, sound, images, animation, 

video, and graphics. Virtual Laboratory is a complex 

interactive multimedia object and includes a new digital 

form, with the aim of implicit or explicit learning so that 

in the development of a learning media product, several 

aspects that have been mentioned previously must be 

considered as the basis for assessing the validity of a 

media, in this case its usefulness aspect must be 

considered. by looking at the competence of students 

after using this media. 
Virtual Lab media development assessment data by 

material experts obtained an average assessment of 

aspects of appearance, quality of learning materials, 

content / content, usefulness, and language aspects from 

3 validators, namely 78.86% with a fairly valid validity 

level and categories can be used but minor revisions like 

the graphic below 
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Figures 2. Graph of Validation Assessment by Material 

Expert 
 

According to the description of the research results 

regarding the validity by media experts and material 

experts, the advice given includes aspects of media 

display in the form of writing physical formulas that 

must be appropriate, aspects of images on the media 

must be adjusted to the actual, and programming aspects 

by looking at the explanation of the use of simulation 

experiments on Virtual Lab media. and the buttons used 

must be clear. 

The Virtual Lab learning media that has been assessed 

by the validator has improved both in terms of content 

and constructs so that it is feasible to be used in the 

teaching and learning process with some suggestions 

from the three validators. Virtual Lab learning media 

can be used in the teaching and learning process during 

the Covid-19 pandemic with distance learning so that it 

can improve students' critical thinking. 

3.2 Practical Results by Teachers and Students 

The level of practicality is seen from the usability and 

convenience of teachers, students in using and utilizing 

the products developed (Nieveen, 1999). The response 

questionnaire data that has been filled out by the three 

lecturers with an achievement score of 86.1% indicates 

that the Virtual Lab learning media developed is in the 

very practical category. The response data filled in by 

24 students through the google form showed the 

achievement of a score of 82.94% which was 

categorized that the Virtual Lab learning media 

developed was in the Practical enough category while 

the practical response questionnaire data filled out by 46 

students showed that Virtual Lab learning media that 

was developed with an achievement value of 77.33% 

which is categorized as quite practical. 

The developed Virtual Lab learning media presents 

practicum objectives, brief theory, tools and materials, 

work procedures, as well as data analysis of 

experimental results that will be made by students 

independently so as to train them to also make practical 

reports and be able to conclude basic electrical material 

from the data generated. practical simulation. In 

accordance with what Chairani, Adeng, Ketang (2019) 

said which said that students can freely do practicums 

anywhere and anytime without the risk of lack of time, 

expensive costs, and tools that are difficult to find, 

students can also repeating mistakes made during 

practicum without worrying about the risks involved, so 

this Virtual Lab simulation technique is practically used 

as a learning medium to increase knowledge, think 

critically like actual practicum activities. 

 

Figures 3.  Teacher Practicability Rating Chart 
 

 

Figures 4. Graph of Practicality Assessment by 

Students 
 

3.3 Virtual Lab Effectiveness Results 

In accordance with what was said by Sepna, Zulhendri, 

and Gusnedi (2018:153-160) the effectiveness test can 

be seen from the results of the student's knowledge test. 

The value of students' knowledge can be done by giving 

pretest and posttest questions related to the material 
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provided. The data to see the effectiveness in this 

research is in terms of pretest and posttest which are 

analyzed to find out also the increase in learning 

outcomes that can improve critical thinking after using 

the Virtual Lab learning media. The results of the 

pretest and posttest data are shown as follows: 

Table 1. Average Results of Pretest and Postest Class 

TLB XVII 

Class Average Pretest 

Value 

Average 

Postest Value 

TLB XVII 64.54 86.19 

Based on the N-gain calculation, the learning outcomes 

of TLB XVII class students have increased which are 

included in the effective category, which means that the 

Virtual Lab learning media can help improve student 

learning outcomes and can improve critical thinking 

skills. Herman (2012:3) states that the criteria for 

learning are effective if they meet 3 & 4 effective 

criteria, one of which is the achievement of mastery 

learning outcomes, namely at least 80% classical 

completeness and student activities in learning using 

Virtual Lab media. 

In accordance with what Muchson, Munzil, et al (2019: 

51-64) said, virtual practicums are more efficient than 

physical practicums because they require a shorter time 

with the right results instantly. The N-gain value 

generated based on the pre-test and post-test showed an 

increasing value according to what Ahmad, Siti Nurul 

Hidayah, Irsan (2014) said based on the final test, there 

was an increase in students' good conceptual 

understanding compared to before being given Virtual 

Laboratory media according to the data. research result. 

 

4. CONCLUSIONS  
From the research results, it can be concluded that the 

Virtual Lab Media Development with an average value 

of 78.76% for media validation results while 78.86% for 

material expert validation results, both of which are 

categorized as quite valid and can be used but minor 

revisions. Practical response of Virtual Lab Media by 

lecturers with an average value of 86.1% which is 

categorized as very practical, while by students 82.94% 

for small groups and 77.33% for large groups which are 

quite practical. The effectiveness of Media Virtual Lab 

shows N-Gain with a value of 0.61 which is considered 

effective on basic electrical materials. 
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