Animal Communities on Mars!
Summary: 
Students build animal colonies on Mars using basic genetics, creating Punnett Squares, and then analyzing ecological affects.   This lesson challenges students to calculate the genotypes of various animals and allows them to construct populations, proportions, and percentages of different animals and then examine how populations change based on selection.  

Subject: 

· Science: 7.1, 7.2, 7.10, 7.12

Grade Level: 

· Target Grade: 7 

· Upper Bound: 7 

· Lower Bound: 6
Time Required: 45 minutes


Activity Team/Group Size: 4  

Materials: 

· Copies of genotypes 
· Paper bags, box, etc. to select genotypes

· Animal types and descriptions
· Copies of Punnett squares for each student (or 1 per group)

· Description cards for teacher

Reusable Activity Cost Per Group [in dollars]: $ 0 - 5 
If cards are laminated, then all sheets can be reused.   

Expendable Activity Cost Per Group [in dollars]: $0
Learning Objectives: 

· Students will learn how genes translate into traits based on genotypes and will also learn the difference between dominant and recessive traits. 
· Students will practice constructing Punnett squares and calculating the genotype proportions and percentages of the different animals.
· Students will transform genotypes into phenotypes by witnessing how parents contribute genes to offspring.

· Students will experience how genotypes can influence population dynamics based on selection.

Lesson Introduction / Motivation: 
Have students brainstorm about what type of animals they would bring to Mars if they were in charge of developing a colony.  Also, talk about how traits can influence selection by asking questions if certain species of animals’ purpose and function would change if their genotypes were different, i.e. cows did not produce milk or we could eat their meat if the cows were black and white.   
Lesson Plan: 
1. Have each lab group randomly select two combinations of each genotype.  There are six animals, resulting in 12 possible genotypes.  Each lab group will select two genotypes to cross in a simple Punnett Square for each organism (2 genotypes * 6 organisms = 12 combinations)

For example, each group will pull out two genotypes for each organism.  Considering cows, one table will randomly select Aa and aa.  These will be the two genotypes the students will cross in the Punnett square.  Another group may select AA and AA.  Work one example with the students, so they understand and comprehend how to label the square and complete the cross.  An example of a table is on document, ‘Teacher_SupplementalMaterial’.  
2.  After the students have selected, have them work in groups of 4 to determine the possible genotypes for their animal species population based on the information given in each section.  From the short paragraphs, students should be able to determine what phenotype will result from which genotype. 

3.  Allow time for students to create 6 Punnett squares and finish the simple proportion tables for the genotypes and phenotypes of each animal species.

4.  After students have completed the sheets, begin a discussion on selection of particular traits.  A lead in can be discussed by asking what makes a good athlete, specifically a good runner versus a good wrestler.  Students should realize that certain genotypes can be important for particular functions.  Apply this conclusion to the Mars colony.  Randomly draw one phenotype from each species of animal to selection against keeping in the colony.  Read the students the description of why a particular phenotype is selected against and have students cross that type off their Punnett squares.  At the end, see which students have the largest overall population of animals by adding up the numbers of animal remaining based on their Punnett square responses.

5.  Conclude the lesson by reiterating why genotypes and phenotypes are important.  Have students hypothesize what happens if one genotype is entirely selected against and is not allowed to cross in a population again.  Ask if they can think of any species this may have happened to in the natural environment.  If time permits, have students draw out their Mars colony with the final, expected populations of animals in the colony.  Make sure to see who wins by which group has the largest population of animals and which group has the largest selection of preferred animals for a Mars colony.
Lesson Closure: 
To effectively close the lesson, quiz students on the location of the genes, chromosomes, and genetic material in the cells.  If time permits, run though an example Punnett square and relate the genotype relations to family inheritance and lineage.  Continue the closure by referring to shifts in population dynamics if you remove part of the population genetic pool on a small scale, such as the Mars colony.  

Assessment: 
The assessment will be based on how well the students construct their Punnett squares and can accurately represent the population proportions to accurately describe animal life in their Mars colony.
Vocabulary / Definitions: 

Background and Concepts for Teachers: 
Teachers should review and have a basic understanding of genetics, primarily the difference between genotype and phenotype.  Teachers should also be able to construct and explain a Punnett squares and the uses in genetics.

Lesson Scaling: 

To add difficulty to the lesson, have students pick two parents from the Punnett squares created and generate a new level of offspring. 
Additional difficulties can be adding new genotypes and new animals to have students investigate different types of mutations in a population.  Another example would have students extend the 4-square to a 16-square showing two genotypes for each organism, such as crossing AABb and AaBB, which would results in a 4-letter combination and 16 squares since 4 alleles are present in each individual.
Lesson Extensions: (Optional) 
If computer access is available, have students find sites about mutations in organisms and describe how the mutation alters the organism’s phenotype, such as fur color and type of cats.
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



Teacher’s Comments: 





