
 

Teaching guide 
 

 

Objectives: 

General: 
● To provide students with the opportunity to discover the process of adaptation by natural              

selection for themselves  

Specific: 
● Understanding the process of natural selection that allows populations to adapt to the             

environment. This involves understanding the three conditions necessary for natural          
selection to work. 

● Understanding that the effects of mutations depend on environmental conditions: a           
mutation is not a priori adaptive (good) or deleterious (bad); this depends on the              
environment they are in. 

● Understanding the importance of variability: if there is no variability, populations will            
become extinct because it is not possible for them to adapt to change. 

Transversal: 
● Stimulate critical thinking: develop questions and draw conclusions based on          

observations made. 
● Encourage group work (if appropriate). 

 



 

Required background knowledge: 
Students should be familiar with the following concepts: evolution, mutation, inheritance,           
frequency. 
 

Description of the interactive material 
● Elements: 

flies with different mutations 

 alert: indicates which flies will not survive 
 
 
● Controls: 

 an environment with viruses 

 a very cold environment 

 a stable environment 

 by clicking on the button you can change from ON to OFF 

 Button to start the experiment or change the situation 
 
● Comments: the teacher should guide the students’ reasoning, rather than explaining.           

The students must find an explanation for what they are seeing for themselves.. 
 
Below we describe three blocks of animation, the learning objectives, and the conclusions             
that the students must reach with the guidance of their teacher (if necessary). 

 



 

BLOCK 1  
Description 

 
 
The interactive activity begins with a screen where the three conditions necessary for natural              
selection are "ON": there is variability, variants which affect survival, and variants that are              
heritable. Furthermore, the environment is stable. 

OBJECTIVES: 
1. To get acquainted with interactive elements. 
2. Observe how the frequencies of the different mutations vary. 
3. Make predictions on how the frequencies will vary based on the observations made. 

Conclusion: 
When the environment is stable, the frequencies of the mutations vary slightly from one              
generation to the next, since not all flies leave the same number of descendants, and others                
don’t leave any descendants at all. 

 
 At the end of block 1, the student is invited to continue experimenting. 

 



 

BLOCK 2 
Description: 
The three conditions necessary for natural selection are "ON": there is variability, variants             
which affect survival, and variants that are heritable. However, the environment is not stable:              
it either has viruses or is very cold. 

OBJECTIVES: 
1. Identify which mutation causes the flies to be resistant to viruses or the cold. The flies                

that have this mutation survive better than others and produce more offspring; as a              
consequence, the frequency of the mutation in the population increases: the population            
ADAPTS TO THE ENVIRONMENT. 

CONCLUSION: 
Which flies are better suited? The effect of a mutation depends on the environment. If the                
environment is cold, some flies will survive, and if there are viruses, others will survive               
instead. Evolution has no directionality. 

 

 



 

BLOCK 3 
Description: 

 
One of the three conditions necessary for natural selection to act is turned "OFF". 

Objectives: 
1. If the environment is not stable (an environment with viruses or a cold environment) and               

there is variability, natural selection will not be able to act, the non-adapting population              
will not change, and it will be extinguished. 

2. If the environment is not stable (an environment with viruses or a cold environment) and               
the variants do not affect survival: none of the mutations in the population will confer               
resistance to the cold or to viruses, and therefore the population will become extinct. If               
there were more mutations in the population, perhaps one would allow the population to              
adapt and survive. 

3. If the environment is not stable (an environment with viruses or a cold environment) and               
the changes are not inheritable: mutations will confer resistance, but if these mutations             
are not heritable, the population will become extinct. 

4. If the environment is stable and there is no variability, or the differences do not affect                
survival, or the changes are heritable: populations will remain stable. It should be             
noted that this situation is not real - there are always changes and therefore,              
these populations will be doomed to extinction. 

Conclusion 
For selection to work and for populations to adapt, there must be            
variability, variants must affect survival, and variants must be         
heritable - all three conditions are necessary. If one of the three is             
missing, the populations will not be able to adapt and become           
extinct. 

 


