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Introduction

COVID-19 pandemic developed the challenge for teachers:

➢ to appropriately teach in online environment

➢ to appropriately evaluate knowledge and understanding of 

science concepts in online environment. 

➢ how to improve students’ competencies required for solving 

tasks at higher procedural and metacognitive levels.



Introduction

Metacognitive and procedural knowledge

Contextual knowledege

Awareness about level 

of personal knowledge

Developing research 

Source analysis 

Focusing 

Comparing 

Classifying 



Improving student’s competencies required for 

solving tasks at higher procedural and 

metacognitive levels by experimental learning in 

virtual  classroom 

Developement of virtual BUBO classroom 

Aim 



Topic : Adaptation onto extreme environment 

OBJECTIVES 

BIO SŠ A.3.1. Connecting appearance of new characteristics through cell    

development  explaining cell specialization in advanced organ systems.

BIO SŠ D.3.1. Application of basic knowledge and methodology of science  

investigation  and developing  critical judgement of results …

ASIO model 2.- virtual field work 



Method (virtual classroom) 

VIRTUAL FIELD 
WORK

1. 

STUDENT`S 
INVESTIGATION 

2.

WRITTEN 

REPORT 

3. 

https://mod.srce.hr/my/courses.php



https://www.youtube.com/watch?v=u59LoQsyZq0&t=7s




METHOD (Effectiveness) 

Testing 
control group  

1. 

Testing 
experimental 

group

2.

Analysis of 
success

3. 



Biology student has been testing effect of natural supstances onto bacterial growth. 
Bacteria colonies used in experiment were same genus. The aim was to test how diferent 
concentration of curcuma and zingiber extracts affect bacterial growth by measuring 
inhibition zone. Result are presented below 

1. Explain what is presented on y-axis.

2. Explain why in this experiment 
inhibition zone is dependent variable 

3. Student has upgrade experiment 
by using mixed bacterial colony.  
After  reading results he has been 
noticed that extract do aeffect some  
of the colonies. 

Explain reason for that appearance.

Task example



Results



Graph 1. Total results in group taught by classical methods and group taught by ASIO model in BUBO
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The t-value is 6.66264. The p-value is < .00001. The result is significant at p < .05. (https://www.socscistatistics.com, 2022)

Total results

https://www.socscistatistics.com
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Graph 2. Results per cognitive levels in group taught by classical methods and group taught by BUBO

Results per cognitive levels



Conclusion 

⮚ students’ competencies required for solving has been 
overall improved by using ASIO models on BUBO 

⮚ further improve need to be done on materials that leed to 
development of  competencies required for solving 

tasks at higher procedural and metacognitive levels
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