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Abstract
 

___________________________________________________________________ 

Most learners are less able to understand lessons in distance learning, so it is 

very necessary for teacher guidance to follow learning through observation, 

experimenting, and active experiments. The purpose of this study is to analyze 

the effectiveness of online learning assisted by virtual laboratories in improving 

the science process skills of SMKN Jateng di Semarang students. The research 

method uses the pretest-postest control group design with analysis of N-gain 

parametric statistical test data, as well as the t-test sample paired test. Samples in 

this study were obtained by purposive random sampling techniques from class X 

SMK N Jateng di Semarang which amounted to 120 students.  The results of 

the analysis of the skills of the experimental grade acid-based material science 

process obtained an average pretest result of 57.2 and an average post-test result 

of 69.6 so it has a value of g = 0.43 with a medium category.  In the control 

class analysis, the pretest average result was 47.4 and the average post-test result 

was 54.36 so it had a value of g = 0.27 with a low category. The results of the 

T-test in the experimental class were obtained that there was a significant 

influence with a sig. 0.000 < 0.05 so Ho was rejected and Ha was accepted, so 

there was a difference in the average skill of the science process before and after 

learning.  online assisted virtual laboratories olabs. 
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INTRODUCTION 

 

The outbreak of the pandemic caused by the Corona virus in Indonesia, caused the 

government to do many ways to prevent its spread. As an effort to prevent the spread of Covid-19, 

WHO recommends temporarily stopping activities that have the potential to cause crowds 

(Sembiring & Arisandy, 2016). For this reason, conventional learning that gathers many learners in 

one room needs to be reviewed (Moore et al. , 2011). Learning must be carried out with scenarios 

that are able to minimize physical contact between students, or between students and teachers.  

Learner-oriented learning can be done by building a learning system that allows learners to have the 

ability to learn more interestingly, interactively, and varied (Bali & Liu, 2018). Learners must be able 

to have competencies that are useful for their future. Along with the development of technology and 

its supporting infrastructure, efforts to improve the quality of learning can be done through the use of 

these technologies in a system known as online learning. One form of alternative learning  that can be  

carried out during the Covid-19 emergency is online learning (Bahasoan et al., 2020; Deli & Allo, 

2020; Hasbullah, 2015).  

At the beginning of online learning  there are learning problems that cause learning loss, this is 

in accordance with the case studies that have been conducted (Migue, 2021; Syahfitri et al., 2019; 

Wahyu Prihmardoyo, Sajidan, 2017), where the cause of learning loss is one of the obstacles in terms 

of infrastructure. For this reason, the use of technology media is a solution to the means of handling 

learning problems online.  According to (Adnan & Anwar, 2020; Dhawan, 2020; Hoi et al. , 2021; 

Rodrigues, 2015) teknology acts as a medium in online learning interaction, technology as a facility 

and delivery of learning materials. One of the uses of technology with the use of virtual laboratories 

as a learning aid medium (Epinur & Yusnidur, 2015). Virtual laboratories are defined as interactive 

environments, as a means of creating and conducting simulation experiments, consisting of 

dependent domains of simulation programs, experimental units called objects that include data files, 

tools that operate on objects, and reference books (Gunawan et al., 2019; Luki & Kustijono, 2017; 

Siswanto et al., 2018). 

In the learning process, important science process skills are raised and developed because with 

that students not only learn about what already exists but also learn about how to get new 

knowledge, therefore with the skills of the science process, students are asked to be more active and 

creative when finding problems must be solved and associate lessons with everything that occurs in 

their (Jaya, 2013; Maulina & Kustijono, 2017; Trisnawati & Yetri, 2019).  Science process skills can 

be trained to students by gaining hands-on experience guided by teachers during the learning process 

(Hanik et al., 2019); Indiharti & Ariyatun, 2022). The fact is that currently science process skills 

cannot be trained with hands-on experience because learning is done online.  Student SPS indicators 

during online learning have not been achieved as a whole as a whole as a maximum because it is 

constrained by the absence of practicum and lack of guidance from teachers, and when practicum is 

carried out individually by students, the tools and materials used are still minimal and students use 

simple tools and materials at home (Rahayu et al., 2013; Sri Asmorowati et al., 2021). 

Based on the results of observations made by researchers in the 2020/2021 school year at 

SMKN Jateng di Semarang, students' science process skills in chemical practicum are still low.  

Observations were also made on the practicum reports of learners. The results obtained are the 

student's practicum report is not in accordance with scientific rules. The practicum report created 

contains only objectives, tools and materials, working steps, observational data and cnclusions. 

Learners are not taught about the types of research variables nor how to formulate hypotheses so 

that learners cannot determine research variables and formulate hypotheses. In addition to not 

determining research variables and formulating hypotheses, discussions about practicum data have 

largely not been written in practicum reports. Based on the development of this technology, many 
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researchers are trying to prove the effectiveness of online learning with virtual laboratories, 

especially during the pandemic. Previous research tested the effectiveness of the laboratory against a 

wide variety of research variable results, such as learning outcomes, interests and learning 

motivations. A lot of research on this subject is the basis for this research. This research is an 

experimental study that aims to prove the effectiveness on online learning assisted by virtual 

laboratories olabs in developing students' science process skills on alkaline acid matter. 

 

METODS 

 

This research is an experimental study with the design of pretest-posttest control group design. 

Experimental research is research conducted to test the impact of a treatment (intervention) on the 

results of research controlled by other factors that may influence these results. Experimental 

methods are carried out with the intention to see the consequences of a treatment.  Samples in this 

study were obtained by purposive random sampling techniques from class X SMK N Jateng di 

Semarang which amounted to 120 students. The science process skill data is analyzed using the 

analysis of N-gain parametric statistical test data, as well as the paierd test of the t-test sample. Before the 

data is analyzed, a prerequisite test is carried out in the form of normality and homogeneity tests.  

Hypothesis tests are used to determine whether or not there are differences in students' science 

process skills before and after the application of online learning assisted by virtual laboratories.  To 

find out the average comparison of two variabels in one group using the paired test of t-test samples.  

This analysis is useful for testing two related/correlated samples or two paired samples (pretest and 

postest) in the experimental class and kontrol class. Requirements for pairing samples of t-test SPSS for 

Windows version 24.00 data are tested using normality and homogeneity tests to determine normal 

and homogeneous distribution data. If one of the data is not distributed normally and is not 

homogeneous then the t-test paired test is replaced by using the nonparametric Two Related Sample Test 

SPSS for windows 24.00 or also called wilcoxon test. The criteria in this study if the results of the 

hypothesis test sig value (2-tailed) are smaller than the alpha value/level of test significance 0.05 

then Ha is accepted and Ho is rejected. 

RESULT AND DISCUSSION 

This research is intended to analyze the effectiveness of online learning assisted by virtual 

laboratories olabs effective in improving the skills of science process (SPS) students of SMKN 

Jateng. SPS indicators assessed are observing, identifying variables, hypothesizing, applying 

concepts, initiating, and communicating. The skills of the science process in this study were 

analyzed using observation sheet instruments. 

 

Prerequisite Test Analysis 

Infrastructure testing is held to find out the data obtained is distributed normally and 

homogeneously. Normal distributed data is used hypothesis tests with parametric statistics. 

 

Normality Test 

The normality test in this study was the Kolmogorov-Smirnov test with a sig level of α = 0.05 

with the statistical application of SPSS 24.0. The results showed normal distributed data. The results 

of the post-test normality test of both classes can be seen in the sig value in Table 1. 
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Based on Table1 Normality test results with a significant level of 0.05. If the Sig > 0.05 then it 

can be concluded that the data is normal distributed. The analysis of the complete normality test can 

be seen in the Appendix. 

 

Homogeneity Test 

This normal or non-research distributed homogeneous data test is using a homogeneity of 

variances test with sig α = 0.05. The acceptance criteria are that if a Sig > 0.05 H1 is accepted then a 

homogeneous sample and if a Sig < 0.05, H0 is rejected then the sample is not homogeneous. The 

homogeneity results of both classes use homogeneity of variances tests as in Table 2.  

 

Table 2. Homogeneity Test Results 

Characteristic Homogeneity Test Results Result Conclusion 

Sig (2-Tailed) 0.872 Sig (2-tailed)> α Homogeneous 

α 0.05 

 

Thus, it can be concluded that H1 received Sig > 0.05 means that the population has the same 

variance. Once it is known that the data comes from the same population. Then it can be continued 

by using parametric statistics, namely a two-Way Variance Analysis Test. 

 

Effectiveness of Olabs Virtual Laboratory Assisted Online Learning 

Based on data that has been declared normal and homogeneous, so hypothesis testing uses a 

two-way variance analysis test in the SPSS 24.0 statistical application. This hypothesis test is used to 

check whether there is an influence of a treatment on learning outcomes reviewed from SPS.  The 

hypotheses to be tested are as follows: 

H0: μ ≤ μ 0 (No difference in SPS before and after online learning assisted by Virtual Olabs 

laboratory) 

Ha: μ ≥ μ0 (There are differences in SPS before and after online learning assisted by Virtual Olabs 

laboratory) 

 Hypothesis testing using the paired sample T-test with the help of spss program version 24 with output 

results can be seen in Table 3.   

Table 3. Paired Sample T-test Results 

Group Average Value SD Sig results. (2-tailed) Influence 

Experiment 69,6 6,2 0.000 < 0.05 Significant 

Control 57, 2 4,8 0.337 < 0.05  Insignificant 

 

Based on the data obtained from the results of the data analysis above, it shows that the 

average value of experimental class learning results is better than the control class, with a much 

different distribution of values. This is indicated by the magnitude of the standard deviation value 

(standard deviation), the more the standard deviation of the data is close to zero, the more uniform 

the distribution of the data is with the average value of the existing data. This means that the 

distribution of data obtained is getting better. Hypotheses regarding the influence of online learning 

assisted by virtual laboratories olabs on the increase in student SPS in Table 3.  The results of the T-

test in the experimental class were obtained that there was a significant influence with a sig. 0,000 < 
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0.05 so that Ho was rejected and Ha accepted, so there was a difference in the average SPS before 

and after assisted online learning virtual laboratory olabs.  

The magnitude of the increase in student SPS in the class that applies the virtual laboratory 

olabs obtained from the calculation of the N-gain (g) formula, namely by comparing pretest and 

postest scores.   In the analysis of the skills of the experimental grade   acid-based material science 

process obtained an average pretest result of 57.2 and an average posttest result of 69.6 so that it has a 

value of g = 0.43 with a medium category.  In the control class analysis, the pretest average result was 

47.4 and the average posttest result was 54.36 so that it had a value of g = 0.27 with a low category. 

While the acquisition of the N-gain category for each group is summarized in Figure 1. 

 

 

Figure 1.  N-Gain SPS Analysis 

 

Figure 4. 1 showed that in the experimental group there were 73.6% of learners who 

experienced moderate increases, 5.5% with high increases and 20.8% with low increases. While in 

the control class there were 54.2% with low increases, 41.6% with high proficiency and 4.2% with 

low proficiency in acid-base learning.  Data from observation of science process skills is used to 

determine the influence of online learning assisted by virtual laboratories olabs on students' science 

process skills.  The science process skills analysis used in research refers to six aspects of integrated 

science process skills that include observing, identifying variables, hypothesizing, applying concepts, 

inference and communicating.  The average value of each aspect of the science process skills test is 

presented in Figure 2. 

 

 

Figure 2.  Science process skills Analysis of Each Indicator 

 

The results of the analysis of students' science process skills showed that there were significant 

differences in the achievement of science process skills between the treatment groups using virtual 

laboratories when compared to the control group using conventional practicums. The results of 
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previous research are also known that learning with virtual laboratories can improve students' 

understanding and skills in science learning (Serevina & Kirana, 2021; Syafrina et al., 2018). These 

results are in line with the acquisition of observations of science process skills conducted during the 

research that is presented in Figure 3. 

 

 

Figure 3.  Science Process Skills Profile 

 

Based on Table 3.   it was obtained that students in the experiment class with SPS with better 

criteria were more than SPS with very good criteria, enough and not good so that overal the SPS 

profile in the exhibition class was in good category.   While in the SPS control class with good 

criteria is much less when compared to the criteria well enough so that overal the SPS profile in the 

control class is in the category quite well.  Based on the results of the analysis, it can be seen that the 

average value of the pretest is lower than the average value of the posttest. The N-Gain value 

obtained is 0.43 with the medium category and in the control class with n-gain 0.27 low category. 

This N-Gain value shows that there is an increase in material mastery in students after conducting 

learning activities using the virtual laboratory learning media olabs on the acid-base material 

developed. Increased mastery of the material is possible because more acidic-base lab virtual 

learning media gives students the opportunity to experience for themselves, follow a process, observe 

a particular object, state or process and draw conclusions. 

The achievement of experimenting skills also showed a significant difference in results 

between the experimental class and the control class. The application of practicum instructions 

combined with virtual laboratory applications causes students to know the concept through the 

study of materials on practicum instructions and understand the basic principles of experiments or 

observations on actual conditions through virtual laboratories. The findings are in line with some of 

the results of previous research, namely the use of simulations in science learning to help students 

understand concepts, shape science attitudes, and improve science skills (Epinur & Yusnidur, 2015). 

Virtual laboratories also act as a change material to prepare students to conduct experiments so as to 

improve science process skills  (Suswati & Subhan, 2021). 

CONCLUSION 

The effectiveness of online learning assisted by virtual laboratories olabs to measure the skills 

of science processes in alkaline acid matter is in the effective category, because it can improve or tier 

students' science process skills into 4 criteria. The t-test obtained the results that there was a 

significant influence of the experimental group with a sig value. 0.000 < 0.05 so Ho was rejected and 

Ha was accepted, so there is a difference in the average SPS before and after online learning assisted 

by virtual laboratory olabs. The science process skill profile of SMKN Jateng students as a whole is 
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in the category both with an average of 69.7 in the experimental class and in the control class 57.2 

with a fairly good category.  
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