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ABSTRACT   KEYWORDS 

Virtual laboratories can provide real learning experiences through computer-aided 
simulations and activities. Virtual laboratory is rapidly developing its use in science 
learning because it is proven to provide significant benefits to the process and results of 
science learning during the pandemic. The limitations of laboratory facilities in genetics 
learning at the unkhair Biology Education Study program have encouraged the 
development of virtual practicum strategies and their use in genetic learning with modified 
free inquiry strategies on the topic of the structure and function of genetic material and 
reproduction of genetic material. The purpose of this study was to analyze the 
effectiveness of virtual laboratories based on student perceptions of the use of virtual 
laboratory applications and to describe and compare these perceptions with the use of 
laboratory reality and relevant previous research results. There are five aspects of 
perception surveyed, namely innovation, motivation, effectiveness, benefits, and 
presentation of practical procedures. This research method uses a quasi-experimental 
research design for the characteristics and effectiveness of using virtual laboratories and 
real laboratories in the Genetics course at the Biology Education Study Program, Khairun 
University, Ternate on the topic of DNA isolation, chromosomes and mitosis. The results of 
this study indicate that: the characteristics of Blended Learning practicum in the Genetics 
course in 4th semester students of Biology study program are: 1) instruction-based 
practicum; 2) practicum based on data collection and reporting of practicum results; 3) 
practicum based on proof of concept. The effectiveness of the implementation of genetics 
practicum in laboratory reality and virtual laboratories based on the perception of student 
responses is more likely to choose reality laboratories than virtual laboratories. The 
effectiveness of the implementation of genetic practicum based on the results of the 
practicum report is known to be not significantly different between the results of the 
practicum in reality and in the virtual laboratory. 
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2. Method 
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3. Results and Discussion 

 
Figure 1: The Purpose of the DNA Isolation Practice 

 

 

Figure 2. The Purpose of the Giant Chromosome Practicum 
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Figure 3. The Purpose of the Ptacticum of Mitosis 

 

 
Figure 4: Student Response to Laboratory Reality  

 

 
Figure 5: Student Response to Virtual and Reality Lab. 
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Figure 6: Virtual Lab Implementation Suggestions 
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4. Conclusion 
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