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ABSTRACT 

The COVID-19 pandemic has influenced global conditions globally, including in the world of education in Indonesia. 

The implication of the COVID-19 pandemic is learning that initially focused on face-to-face shifting to distance 

learning / online learning. This condition is also a challenge in learning physics. This is inseparable from learning 

physics which requires experimental activities therein. This article will review the potential use of various platforms in 

solving laboratory-based physics learning problems in the COVID-19 pandemic era. To produce a comprehensive 

analysis of this potential picture, a systematic literature review is conducted. The analysis shows that various 

platforms are very potential in solving physics learning problems that require experiments for physics teachers in the 

pandemic era COVID-2019. 
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1. FIRST LEVEL HEADING  

The aim of physics education is to develop student 

skills in the inquiry which are supported by scientific 

knowledge and scientific approaches [1], [2]. Basic laws 

in physics are expressed in mathematical language - 

tools that provide a bridge between theory and 

experiment [3]. Physics will be difficult to understand if 

only learned through imagination. It is difficult to 

imagine learning to do science or learning about science 

without conducting laboratory experiments or fieldwork 

[4]. Therefore, laboratory and experimental activities 

which are one of the characteristics in learning physics 

can be an alternative solution in overcoming this gap. 

Practical activities can be done if the learning media is 

used appropriately. 

One problem that is often encountered is related to 

equipment limitations, several other issues also need to 

be considered related to the current state of laboratory 

learning. First, lecture activities sometimes work 

activities that are not in line with lecture activities. 

Second, there is no interaction between class lectures 

and laboratories. Finally, there are big differences in 

teaching abilities and the performance of different 

practicum assistants. Therefore, the current situation is 

contradictory and does not support approaches that are 

able to foster creativity, interest, increase understanding, 

and positive attitudes [5]. 

The Coronavirus 2019 pandemic (COVID-19) has 

created significant challenges for the education 

community globally [6]. The Ministry of Education and 

Culture is currently based on official information, ready 

with all scenarios, including encouraging online 

learning for students [7]. 

The use of mobile technology can also be an 

alternative solution to the problem of limited equipment 

and laboratory-based learning resources that have 

existed so far. The use of technology in practicum 

activities also has the potential to help students in their 

learning activities. In addition, as a measurement 

instrument, mobile devices are able to integrate 

measurement sensors into an all-in-one, which allows 

for various measurements. Applications that contain 
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mobile devices are intended to make measurements 

fairly quickly and precisely [8]. 

Simple experiments with even more complex 

experiments can be carried out with mobile devices 

(devices) to determine fundamental physical variables. 

Through sensors in the device, experiment-based 

learning becomes easier to do both in the classroom or 

at home and in recreational parks [9]. Research results 

from Cziprok, Miron, and Popescu (2014) also show 

that students who carry out experimental activities 

integrated with cellphones and computers experience 

increased learning motivation [10]. 

 

2. METHOD 

Systematic literature review (SLR) provides answers 

to certain research questions [11]. The stages in a 

systematic literature review are shown in Figure 1. 

Before the research, we will discuss how the steps are 

carried out in each SLR phase. 

 

Figure 1. Sytematic Literatur Review Process 

 

2.1. SLR Planning  

Need to collect the best evidence from the existing 

literature. The SLR process provides the best techniques 

for gathering and analyzing evidence from primary 

literature review / studies. This section also discusses 

the importance of various methods for each research 

question. The study was chosen based on the title, 

abstract, and conclusions. The search results in this 

section illustrate that no SLR has the same coverage. 

It is important to get a general picture of how to 

carry out experimental activities related to physics 

learning amid the conditions of Covid-19 and 

restrictions on laboratory access. The questions and 

objectives of the study are presented in table 1. 

Sources of data in this study were obtained through 

searching through other websites, proquest, taylor and 

fracis and Google Scholar to search research databases. 

In the secondary search, the primary search was 

evaluated by title, abstract, and conclusion, and finally, 

it was approved by searching the bibliography of the 

work to answer the research questions and objectives. 

2.2. SLR Implementations 

In this section all the articles collected are analyzed 

and extracted and then selected according to existing 

research questions. To answer research questions, we set 

a set of selection criteria. 

The first part is that research must focus on 

experimental activities that are likely to be carried out 

independently and able to be integrated with distance 

learning. Published research that did not address these 

factors was excluded. 

The second part, the research must be empirical, 

reporting data generated from actual observations or 

experiments. Articles based on personal opinion or 

anecdotal experience are excluded. The theoretical and 

conceptual parts are also excluded from the analysis but 

are carefully reviewed to strengthen our background 

knowledge and to broaden the theoretical foundation. 

The third part, the research must be published in a 

peer-reviewed academic journal, in English, from 2008 

to 2020 to review the latest studies and issues about the 

use of technology that supports experiment-based 
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learning in distance learning. Papers published in non-

peer-reviewed, non-English-language journals, or 

outside this time frame are issued. 

2.3. SLR Report 

This section discusses the answers to each of the 

research questions, and the assessment or answers to the 

questions raised are based on an analysis of the selected 

article. Facts from each research question were 

extracted after analysis of the selected study. 

3. RESULTS AND DISCUSSIONS 

3.1. Results 

The use of online learning in the pandemic era due 

to covid-19 became very important. The use of network 

media in general has also been proven to be able to 

improve students' academic achievement [12]. Virtual 

Laboratory Activities is one of the implementations that 

can be an alternative in efforts to improve student 

learning outcomes [13]. The use of video is one of the 

most commonly used tools in learning technology in the 

future [14]. Other technologies, such as flip learning 

based on augmented reality or remote laboratory 

systems, have been shown to improve student 

performance as well as student motivation [15], [16]. 

The advantages of using the lab. virtual / simulation can 

be seen in table 2. 

Virtual/Simulation Lab. 

The use of simulations is an effective tool for 

conceptual understanding; also, they help students to 

develop their understanding of concepts; However, there 

are many practical goals that the simulation is unable to 

achieve, for example, specific skills related to the use of 

practical tools [3], [17]. Virtual / Simulation Lab also 

has the disadvantage of being difficult to accommodate 

group-based and psychomotor learning activities [17]. 

Vid Lab. 

Mobile devices such as smartphones and tablets are 

equipped with sensors that can be read without time 

delay by specially developed applications. In this way, 

data can be measured digitally and visualized in various 

forms of representation, such as tables and graphs, 

automatically and in real-time. The basis of this non-

contact measurement method is the video recording of a 

moving object, from which speed and acceleration can 

be calculated [18]. 

The use of video analysis in physics learning is 

proven to be capable of good alternative solutions and 

might also be considered better than conducting direct 

experimental activities where not every school has 

adequate laboratory equipment [19]. In addition, 

visualization in experimental analysis-based activities 

becomes an alternative in explaining the concepts of 

Physics [20]. 

With regard to increasing digitalization in the 

education sector, we see an investigation into the 

effectiveness of learning of individual approaches or 

their combinations for the integration of video analysis 

in the classroom learning process as a useful field for 

future research. 

The results of using video-based experiments 

produce students who enjoy physics more and help them 

to understand the principles and phenomena of natural 

science more deeply, develop abstract thinking and 

projection skills as well as their understanding, arouse 

their curiosity about the world and the natural 

surroundings, physics that interconnected [3]. 

In general, the use of video tracking makes 

experimental activities more interesting. This activity is 

also able to improve students' science process skills 

[21], [22]. In addition, experimental activities also 

become cheaper [22], [23], [24]. The advantages of 

using video analysis in learning activities can be seen in 

table 2. The results of the analysis depend on the quality 

of the resulting image [25]. If the image is of low 

quality, tracking results are also not good. 

 

 

Tabel 1. Research Questions and Objectives 

 
Research Questions Research Objectives 

1 Any platform that can be an 
alternative means of 
experiment based learning in 
the era of distance learning. 

Knowing platforms that can be used in experimental 
activities during the Covid -19 pandemic 

2 Strengths and weaknesses of 
each platform 

Knowing the advantages and disadvantages of each 
learning technology platform that can be used as a means 
of experimentation. 

3 The influence of each platform 
in learning activities 

Knowing the effectiveness of using each platform in 
achieving learning objectives. 
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Remote Lab. 

The results showed that the use of virtual measuring 

instruments had the same effect as the use of physical 

measuring devices in terms of increasing students' 

understanding of physics concepts [13]. 

Shortcomings and negative comments related to the 

technical use of remote labs include the awkward 

operation of remote experiments. Besides that, the 

device/interface is difficult to control, as well as the lack 

of experience of experimental activities compared to 

manual laboratory activities [16]. 

remote laboratories are proven to produce higher 

cognitive and affective outcomes than practical 

laboratories. Remote lab-based learning has also proven 

to be more efficient [26]. The advantages of using a 

remote lab. can be seen in table 2. 

The weakness of the remote lab. Awkwardness from 

teachers and students for the existing operating system 

[16]. Difficulty controlling remote-operated devices 

[16], [23]. The remote lab has a weakness that is 

difficult to accommodate the psychomotor abilities of 

students [17]. An unstable Internet connection causes 

work failure / malfunction [27], [28]. 

3.2. Discussion 

Learning during the Covid-19 pandemic changed the 

pattern of education from face-to-face to online 

learning. Although this situation is in line with the 

vision and mission of future learning in the era of the 

industrial revolution 4.0 and community 5.0, it still has 

advantages and disadvantages [7]. 

Laboratory activities have a positive impact on 

improving scientific skills, such as, formulating goals, 

conducting experiments, applying laboratory tools, and 

collecting data [43]. 

The use of virtual labs, video analysis labs, remote 

labs became an important part of experimental activities 

in learning physics, especially in the pandemic era 

Covid -19. The use of video lab analysis has the 

potential to be used in distance learning to 

accommodate laboratory-related physics courses [44]. 

Both the use of technology in experiments and LMS 

can reduce the weaknesses of each platform. The 

integration of experimental activities and LMS is 

needed to help students gain knowledge through 

practical sessions [45]. The virtual learning 

environment, which is obtained by using virtual and 

remote laboratories, must mimic both students and 

teachers if we want to realize the goals of the 

educational process in this way successfully. This 

learning environment must be based on constructivism 

learning theory and the abortion collections of all 

individuals involved in the course. Learning 

Management Systems (LMS) provide these 

requirements and are widely used in education [46]. 

Through video analysis of real experiments, students 

gain real experience of doing experiments, analyzing 

graphs, and finding equations of motion like a scientist. 

Learning is easier and more fun for students. It is 

recommended to identify students' misconceptions 

about the concept of movement and carry out 

remediation using real experimental video analysis. The 

introduction of distance laboratories gives students the 

opportunity to conduct independent research and thus 

have their own unique learning experiences. The 

experience of remote experiments can also be conveyed 

to students by integrating the technical and didactic 

laboratory into the LMS [47]. The implementation of 

the remote lab which is integrated with LMS is proven 

to be able to encourage independent learning and 

increase students' learning motivation [48]. 

 

Table 2. Technological superiority in experiments in the pandemic era 

factor 
Attainment 

Virtual/ Simulasi Lab. Vid. Lab. Remote Lab 

Conceptual 
Understanding 

The use of computer 
simulations is proven to be able 
to increase students' knowledge 
and understanding of concepts 
[29], [30], [31], [32].  

learners are able to link the 
concepts of physics with real 
life [33] and are able to 
improve understanding of 
physics concepts [34]. 

Results The use of remote 
labs shows an increase in 
understanding of concepts for 
students [26] 

Creativity Increase students' creativity 
[35] 

Video analysis in learning 
physics can improve creative 
thinking [36]. 

The use of remote lab can 
encourage students' creativity 
[37]. 

Motivation Able to increase students' 
motivation to learn physics [38]. 

The use of video tracking in 
the activities of stronger 
motivational experiments and 
a good learning atmosphere 
in the classroom [39]. 

The effects of Remote 
Laboratory include improving 
learning conditions, 
increasing student motivation  
[13],  [26],  [28]. 

Ability and skills Able to develop questions and 
thinking skills [40] even to 
higher order thinking skills [41]. 

Video analysis in learning 
physics can improve creative 
thinking skills, analytical 
skills, and problem solving 
skills [36]. 

The use of remote lab. Can 
develop students' skills [42] 
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4. CONCLUSION 

The COVID-19 pandemic has changed many habits 

and activities, including in education. Physics education 

with physics learning in it also feels this impact. As a 

science that requires experimental activities, learning 

physics also requires a breakthrough in experimental / 

laboratory activities that can be carried out outside the 

classical laboratory space. The use of virtual/ lab 

simulations, video labs, and remote labs has many 

advantages that can strengthen and replace experimental 

activities in the lab. conventional. The integration of 

existing technologies both in virtual / simulation, video 

lab, and also remote lab into LMS can be an alternative 

implementation of physics learning in the pandemic era 

due to COVID-19. 
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