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ABSTRACT 

Practicum is an important learning activity to train students' psychomotor skills. Therefore, students' 
ability to understand the steps and methods of practice in the laboratory must be familiarized. The 
use of website-based practicum simulation is one of the learning media to prepare students before 
entering the real laboratory. The purpose of this study was to determine the effect of website 
simulation-assisted practicum on students' psychomotor learning outcomes in grade XI on food 
ingredient test practicum. The type of research used was quasi-experiment with Posttest non-
equivalent control group design. The population used was 187 students, and the sampling technique 
was purposive sampling. The sample used was 56 students, with XI MIPA 1 as the control and XI 
MIPA 2 as the experimental class. Data collection was carried out using non-test techniques to 
measure students' psychomotor learning outcomes. The data analysis technique used independent t-
test statistical analysis. The results showed that the implementation of web-based practicum 
simulation had a significant effect on all four psychomotor levels. The experimental class obtained 
higher results than the control class. Furthermore, research can be carried out regarding the effect of 
using web-based practical simulations on cognitive learning outcomes, student interest in learning, 
scientific attitude or others. 
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Introduction 

Biology learning is one of the science learning activities that aims to provide students 

with the skills to understand the natural environment in depth  (Sumaryanti et al., 

2021). These skills can be learned through practicum activities that are carried out after 

the delivery of theoretical material in the classroom (Aripin & Suryaningsih, 2020). 

Students are expected to be able to apply biological characteristics such as 

understanding, applying, and analyzing knowledge obtained according to procedures 

through psychomotor activities. Biology learning that is only fixated on cognitive 

learning without being accompanied by psychomotor activities could reduce student 

interest in learning activities (Charis et al., 2022). Therefore, the importance of learning 

is not only defined as providing knowledge but also providing experience to realize 

understanding. 

Through practicum activities, students are able to prove the theories received 

during lectures or discover new facts that other inventors have not proved. Through 

practicum activities, students will gain direct experience and knowledge when proving 

theories and concepts (Thahir & Magfirah, 2021). Consistent practicum activities can 

improve students' psychomotor learning outcomes. Sulawanti et al. (2019) revealed 

that practicum-based learning can improve students' psychomotor abilities. The use of 

practicum simulations can mentally prepare students before entering a real laboratory. 

This is used to introduce the conditions and procedures for utilizing tools and 

materials. 

The utilization of the rapid development of digital technology must also be 

accompanied by the advancement of education, one of which is the use of learning 

media to support practicum activities. One uses website-based practicum simulations 

as a medium for learning biology (Jannah & Puspitasari, 2021). This virtual laboratory 

can be an alternative to practicum simulations that cannot be carried out directly. 

Virtual laboratories can analyze and communicate data (Aripin & Suryaningsih, 2020). 

Rembulan & Susanti (2021) stated that using practicum simulations in virtual 

laboratories aims to improve students' understanding of practicum before entering the 

real laboratory. Better student preparation is expected to improve student learning 

outcomes. Banda and Nzabahimana (2023) revealed that practicum simulation-based 

learning can display visualizations that help students to understand practicum 

activities to improve academic achievement and student learning motivation. 

According to Anggrella et al. (2021), practicum activities in schools still have many 

problems, one of which is not using the right strategy. In addition, students' 

understanding of laboratory procedures and using practicum tools and materials is still 

not optimal. One of the steps that can be taken to anticipate these problems is to 

simulate practicum using a website that contains various features before practicum in 

the laboratory. In their research, Abdjul and Ntobui (2018) stated that one of the benefits 

of practicum simulation is overcoming the risk of accidents and complicated practicum 

and training students' skills in using information technology. In addition, virtual labs 
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are also able to increase conceptual understanding, self-confidence, and student 

motivation to enter the laboratory (Udin et al., 2020). 

The selection of MAN 2 Bantul is in accordance with the psychomotor skills that 

will be measured in this study. This is because MAN 2 Bantul is the only skills-based 

MAN in the Bantul Regency, so the school emphasizes the skills of its students. Based 

on the results of interviews with biology teachers at MAN 2 Bantul, unfortunately, 

biology practicum activities have not been carried out optimally. Learning time in the 

classroom also inhibits practicum preparation. Therefore, using the website as an initial 

simulation before students enter the laboratory is expected to help them learn more 

optimally. 

Various research studies related to virtual laboratory media show positive results. 

Virtual practicum media can optimize biology learning outcomes (Asy’ari & Latifah, 

2021), able to simulate abstract things in practicum, and reduce accidents during real 

practicum (Aripin & Suryaningsih, 2020).  The purpose of this study was to determine 

how a website-based practicum simulation affects students' psychomotor learning 

outcomes in grade XI on food ingredient test material at MAN 2 Bantul. The results of 

this study are expected to become a basic reference for teachers and schools in using 

web-based biology practicum simulation learning media. 

Methods  

This type of research is a quasi-experiment, a type of quantitative research. The 

research design chosen was Posttest non-equivalent control group design. The 

population used in this study amounted to 189 grade XI students. The sampling 

technique used in this study is purposive sampling, with the criteria being two classes 

of MIPA that have almost the same cognitive test scores. The purposive sampling 

technique was chosen to ensure that the two classes had almost the same knowledge 

and skills. A sample of 56 students was taken using the sampling technique. XI MIPA 

1 class as the control class (28 students) and XI MIPA 2 (28 students) as the 

experimental class. Data was collected using non-test techniques to measure students' 

psychomotor learning outcomes. The aspects of indicator psychomotor learning 

outcomes are presented in Table 1. 

 

Table 1. Indicator of Psychomotor Learning Outcomes 

Level of 
Psychomotor 

Indicators Number 

Imitation Students follow the initial step in the experiment 
after seeing the demonstration. 

1, 24 

Manipulation After seeing the demonstration at the beginning, 
students were able to practice the proper 
experimental procedures guided by the teacher 

2-8, 11-13, 15-18, 20 & 
22 

Precision Do suite experiment with independent without 
help from the teacher 

9, 14. 19, 21 

Articulation Students present reports of experimental results 
correctly 

23 
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The research instrument was a psychomotor assessment sheet that had undergone 

expert judgment validation involving five experts. The psychomotor assessment 

instrument was declared valid and reliable. The psychomotor assessment instrument 

uses the Gutman scale. Six observers assessed students' psychomotor skills. Statistical 

data analysis techniques using the Independent T-Test. Hypothesis testing using T-

Test by looking at a significant level of 0.05. If the significant value <0.05, it can be 

interpreted that there is a significant difference between the control and experimental 

classes. Data analysis also uses a percentage comparison of each psychomotor level 

according to R.H Dave's 1970 modification by Rahman et al. (2020) which includes 4 

psychomotor levels, namely P1 (imitation), P2 (manipulation), P3 (precision), and P4 

(articulation). Satria (2021) used the posttest-only control design research model, 

which is used as a reference that is the basis for the design of this study. The design of 

this study is presented in Table 2. 

 

Table 2. Research Design 
Group Treatment Posttest 

Control X Q1 
Experiment - Q2 

Description: 

X   : Classes using web-based practicum simulation 

Q1 : Posttest control class 

Q2 : Posttest experiment class 

 

Results and Discussion  

The posttest score data of the experimental and control classes were then processed 
using the SPSS 22, which consisted of normality test, homogeneity test, and hypothesis 
testing. The results of the normality and homogeneity tests on the Psychomotor 
learning outcome of the experimental and control classes are presented in Table 3. 
 

Table 3. Normality and Homogeneity Test 

 Group Kolmogorov-Smirnov 
Sig. 

Levene Sig. 

Psychomotor 
learning outcome 

Control 0.077 
0.036 Experiment 0.103 

 

Table 3, shows the results of the normality test (Kolmogorov-Smirnov) obtained; 
the results of the control class and the experimental class were normally distributed 
(sig. <0.05). Meanwhile, the homogeneity test shows that the results of the two groups 
are said to be inhomogeneous based on the results of the prerequisite test. Hence, the 
hypothesis test uses the Independent T-test parametric test. Data analysis results are 
presented in Table 4. 
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Table 4. Hypothesis independent t-test 

Hypothesis Test Sig.(2-Tailed) Decision 

There is a significant effect of 
website-based practicum 
simulation on students' 
psychomotor learning 

outcomes. 

 

Independent T-
Test 

 

0.000 

 

significant 
effect 

 

Table 4, shows the results of hypothesis testing using the Independent T-Test 

parametric test results of 0.000, which means a significant value <0.05, then H0 is 

rejected with the interpretation that there is a significant effect of the implementation 

of web-based practicum simulations on student psychomotor learning outcomes. 

After the SPSS analysis, data analysis was carried out by looking at the learning 

outcomes of each psychomotor level. 

 

 
Figure 1. Percentage diagram of imitation psychomotor level 

 

Figure 1 displays the results of the assessment of students' psychomotor skills at 

the imitation psychomotor level. Based on the psychomotor learning outcomes, the 

experimental class showed higher results at level P1 (imitation) than the control class. 

Imitation is one of the characteristics of skill indicators at level P1. Students will get a 

score at this psychomotor level if they follow the teacher's directions verbally and by 

demonstrating. The process is carried out through movements and directions 

modelled by the teacher, and then students follow along (Charis et al., 2022). Activities 

carried out at level P1 are selecting tools and materials and cleaning the practicum 

table. Practical simulation can increase students' understanding of the activities carried 

out at level P1. Students are more active in following the teacher's directions and 

understanding the form and function of tools and materials (Abdi et al., 2021). Rihi 

and Bano (2022) state that virtual laboratory practicum simulation can increase student 

activity and make learning more interactive. Furthermore, level P2 is shown in Figure 

2. 

85%
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Figure 2. Percentage diagram of manipulation psychomotor level 

 

At the P2 (manipulation) level, the experimental class learning outcomes scored 

higher than the control class. Skill indicators at the manipulation level show that 

students still carry out practicum activities by being directed by the teacher. The 

difference between the manipulation and imitation levels is that students will be 

encouraged to be more independent and braver in conducting experiments (Rahayu 

& Tadris, 2019). This is because, at the P2 level, students can carry out practical 

activities such as smoothing the ingredients, adding distilled water, dripping reagents, 

using a Bunsen, and heating solutions that are only given verbal directions by the 

teacher. Practical simulations guide students in conducting experiments in the order 

according to the initial instructions. Remembering and following orders are categories 

at the manipulation level. Therefore, practicum simulation is a learning activity that 

not only improves psychomotor activities, but improves students' cognition (Samsuar 

et al., 2023). 

 

 
Figure 3. Percentage diagram of precision psychomotor level 
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Figure 3, displays the results of the assessment of students' psychomotor skills 

at the precision psychomotor level, the experimental class learning outcomes scored 

higher than the control class. It is stated that level P3 requires high precision (Sajidan 

et al., 2022). Simulation before practicum allows students to perform a series of 

practicum skills repeatedly without direction from the teacher (Sahiu & Wijaya, 2017). 

Practical simulation at level P3 trains students to perform skills independently (Sajidan 

et al., 2022). The experience that students have gained when doing practical 

simulations can be seen at this level of precision. Students who practice using 

practicum simulations will get used to doing real practicum in the laboratory (Dewi, 

2022). 

Swestyani and Ramadhani (2022) stated that virtual laboratories can increase 

student knowledge. The premise is that mastery of knowledge will improve students' 

skills. Based on the learning activities that have been carried out, it can be seen that 

students who have done practicum simulations can better follow the teacher's 

directions.  Interaction between students can be seen when simulating practicum in 

the classroom. Students in the experimental class will explore information regarding 

practicum work steps through the website in a more organized manner. 

Understanding the steps of practicum work can improve student learning outcomes 

(Yulia & Risdianto, 2018). Understanding and remembering through practicum 

simulations using virtual laboratories is one of the cognitive activities. This is 

following research (Samsuar et al., 2023); there is a relationship between cognitive 

activities and student psychomotor. Good cognitive abilities can improve students' 

psychomotor skills, and vice versa (Sutrisno et al., 2014). The experimental class 

treated with practicum simulation scored higher than the control group. 

 
Figure 4. Percentage diagram of articulation psychomotor level 
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Both experimental classes had low psychomotor learning outcomes at level P4 

(articulation). The thing that affects the results at level P4 is students' interest and 

motivation to do the task of compiling a practicum report. Krisnawati (2023) stated 

that some of the obstacles experienced by students when writing scientific reports are 

a lack of understanding of how to write, a lack of interest in reading, and low 

motivation. Writing reports is a new activity for students. The lack of student readiness 

causes students not to be accustomed to doing tasks in the form of writing reports on 

practicum results (Aldiyah, 2023). Therefore, web-based practicum simulation, a new 

activity for students, has not been able to improve student learning outcomes for 

writing practicum reports. The factor that influences this result is students' lack of 

understanding in writing reports. Based on the interview with the teacher, students 

have never been tasked with writing a practicum report, so students' understanding 

about writing is still lacking and makes the score at this level low. This is following 

research, according to Nicholes (2020), that report writing requires an understanding 

of the theory and practice that has been learned. Through continuous practice, it is 

possible to train students' abilities. 

Based on the result of the research, it can be seen that the implementation of 

practicum assisted by website simulation has positive influence on students' 

psychomotor learning outcomes. This is evidenced by the significant difference 

between the experimental and control classes at the level of manipulation and 

precision. Practical simulation can improve student readiness before doing a 

practicum in a real laboratory. Students who have done practicum simulations are 

easier to follow and repeat practicum (Lisa et al., 2022). De Vries and May (2019) also 

state that virtual laboratory simulations help students visualize theory and practical 

laboratory work, which enhances learning outcomes. The use of this website-based 

practicum simulation is very influential on psychomotor learning outcomes because it 

can provide a real visualization of the theories and concepts obtained during class 

learning into a practical method (Keleş et al., 2022). The results of this research clearly 

show that the use of website-based practical simulations can influence psychomotor 

skills at each level. In previous research, such as research by De Vries and May (2019), 

The effect of using virtual laboratory simulations is only obtained based on student 

responses, not the results of the assessment of student skill aspects by observers. 

Conclusion 

Based on the results of data analysis and hypothesis testing, it is known that there is a 
significant effect at the 0.05 level of the use of website-based practicum simulations on 
the students' psychomotor learning outcomes of grade XI at MAN 2 Bantul. The 
results of the analysis showed that the psychomotor scores of experimental class 
students were higher than those of the control class. Based on the research that has 
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been conducted, the use of website simulations is able to improve students' 
understanding of the practicum. The experience gained when doing practical 
simulations makes students better understand the steps of experiments in the 
laboratory.  From this research, it is suggested that further research can be conducted 
on the effect of using web-based practicum simulations on cognitive learning 
outcomes, student interest in learning, and scientific attitudes or others. 
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