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Name: ______________________________________
Date: ________________________

Gizmo Activity: Evaluating Theories of Inheritance
[Note: This activity requires you to use the Inheritance Gizmo™ and the Mouse Genetics (One Trait) Gizmo™.]
Learning goals
After completing this activity, you will be able to … 

· Use experiments to evaluate competing theories of inheritance.
· Analyze data to determine which theory is correct.
· Explain how traits are passed down from parents to offspring.
Vocabulary: acquired trait, allele, dominant, gene, genotype, hybrid, inheritance, recessive 
Warm-up questions (Do these BEFORE using the Gizmo.) 
1. A carpenter loses a finger in a woodworking accident. A few years later, he has a son. How many fingers would you expect the son to be born with? 





2. A man with black hair marries a woman with blond hair. They have several children. What hair color would you expect for the children? 
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Competing scientific theories
In the 19th century there were many different theories of inheritance, or the passage of traits from parents to offspring. Most scientists believed that offspring traits were an even mixture of traits from parents. Many also believed that acquired traits could be inherited. An acquired trait is a trait that is gained during one’s lifetime. For examples, growing large muscles from exercising a lot is an acquired trait. Scientists believed that the children of muscular parents would also be muscular because they inherited this acquired trait.
In 1866 an Austrian monk named Gregor Mendel proposed a new theory. According to Mendel’s theory, traits were carried on genes. Each gene had two versions, or alleles, one of which was recessive and the other of which was dominant. Each individual carries two alleles for each trait. If the dominant allele was present, the organism would have the dominant trait. If the organism had two copies of the recessive allele, it would display the recessive trait. Acquired traits are not inherited in Mendel’s theory.
The correct theory of inheritance can be determined through careful experimentation. You will use two Gizmos, Inheritance and Mouse Genetics (One Trait) to compare these theories.
Activity A: Acquired Traits
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Open the Inheritance Gizmo. In the Gizmo you can create aliens with a variety of traits. Create two aliens with Medium body type, Green skin, Straight antenna, and tattoos. (You can choose which tattoos to use.) Drag each alien into the Parent 1 or Parent 2 spot.
Tattoos are an example of an acquired trait because they are something that is acquired during one’s life. The question is, can acquired traits like tattoos be passed down from parents to offspring?
1. Predict: Do you think the parent tattoos will be inherited by the offspring? 



Explain why or why not. 










2. Observe: Click Reproduce. Does the offspring alien have a tattoo? 




3. Analyze: Does this experiment support the theory that acquired traits are inherited or discredit the idea? Explain. 








 

4. Test: Drag the aliens to the Exit hole and create two new parents. The parents should have Thick body type, Green skin, and Straight antenna. Click Reproduce.  
A. What is the body type of the offspring? 






B. Set the Food supply slider to 1 bush and click Reproduce. What is the body type of this offspring? 









C. Set the Food supply to 10 bushes and click Reproduce. What is the body type of this offspring? 









D. Based on your observations, is body type a trait that is passed down from parents to their offspring? 

 Explain: 





E. How is the body type of offspring determined? 





5. Summarize: Do these results support the theory of inheritance of acquired traits? 

 

Explain: 












6. Apply: Describe a few other examples of acquired traits that are not inherited. 


7. Challenge: You notice that the children of very muscular people tend to be very muscular themselves. If being muscular is an acquired trait, how could you explain this observation?
Activity B: Rules of inheritance
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When Gregor Mendel performed his experiments, the prevailing theory of inheritance at the time was that all offspring traits are a blend of the parent traits. For example, the offspring of a tall and a short parent would be average in height. This can be described as the “blending” theory of inheritance. 
Mendel’s experiments with pea plants gave him a new idea for how traits were inherited. In his theory, each individual possesses two alleles for each trait. The alleles could be dominant or recessive. If the dominant allele was present, the trait the organism showed would be the dominant trait.

To compare these theories, you will use the Mouse Genetics (One Trait) Gizmo. To begin, drag a black mouse and a white mouse to the breeding area, as shown above. 
1. Predict: In this simulation, a pure black mouse is bred to a pure white mouse. 
A. According to the blending theory, what color do you expect the offspring to be? 

B. According to Mendel’s theory, what color or colors could the offspring be? 


2. Test: Click Breed several times. These offspring are called hybrid offspring. 

A. What do you observe? 









B. Does this result support the blending theory or Mendel’s theory? 



Explain: 












3. Predict: Drag two of the hybrid offspring into the Holding cages at the bottom of the Gizmo. Click Clear, and then drag the two hybrids into the breeding area. 
A. According to the blending theory, what color do you expect the offspring to be? 

B. According to Mendel’s theory, what color or colors could the offspring be? 


4. Test: Click Breed several times. What do you observe? 





5. Analyze: Can the blending theory account for the occasional white offspring? 



Explain: 












6. Analyze: How would Mendel’s theory account for the occasional white offspring? 


7. Observe: Turn on Show genotype. The genotype of an organism is the alleles it has. In this case, the symbol F represents the dominant black-fur allele and f represents the recessive white-fur allele. Move your cursor over several of the mice. What color results from each of the following allele combinations? 
FF 



Ff 



ff 



8. Predict: According to Mendel’s theory, each parent passes down one allele to each offspring. There is an equal probability of each allele being passed down. 

A. If this is true, what allele combinations are possible for the offspring of two Ff parents? 











B. According to Mendel’s theory, what allele combinations are possible for the offspring of an FF mother and an ff father? 







Use the Gizmo to confirm your predictions.
9. Summarize: Based on what you have observed, does the evidence from this experiment support blended inheritance or Mendelian inheritance? Explain your answer in detail. 
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Gregor Mendel
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