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Making the Selection
Summary: 
After a PowerPoint presentation on selective breeding students will fill out the “Making the Selection” worksheet, and explore the concepts of selective breeding through an activity. 
 
Subject: 

· Science:
· TEKS: 7.10 B- Describe how biodiversity contributes to the sustainability of an ecosystem.
· TEKS: 7.11 B- Organisms and environments. The student knows that populations and species demonstrate variation and inherit many of their unique traits through gradual processes over many generations. Including animal examples.
· TEKS: 7.11 C- Identify some changes in genetic traits that can have occurred over several generations through natural selection and selective breeding such as the Galapagos medium ground finch (Geospiza fortis) or domestic animals.
· TEKS: 7.14 B- Compare the results of uniform or diverse offspring from sexual reproduction or asexual reproduction.
Grade Level: 

· Target Grade: 7 

· Upper Bound: 8 

· Lower Bound: 6
Time Required: About one hour.


Activity Team/Group Size: 2-3
Materials: (These items are needed per group of 2-3 students)
· 100 objects: 50 of one color and 50 of a second color (Ex: poker chips, beans, coins, ect)
· Pencil
· Student Data Table
· Graph paper

· 2 containers large enough to hold all 100 objects, (Ex: Plastic Bags)
Reusable Activity Cost Per Group [in dollars]: All materials $1-$2.


Learning Objectives: 

· Geneticists use selective breeding in an attempt to capitalize on hybrid vigor. Often, as this activity shows, future generations lose the advantage bestowed on the original generation of hybrid plants. This activity shows the effect of the loss of hybrid vigor in succeeding generations, and gives students the chance to practice data collection skills. 

Lesson Introduction / Motivation: 

Ask students if they know anything about selective breeding. Do they know anything about how all the different dog breeds came about? Show students the PowerPoint presentation to grab their attention on the subject. 
Lesson Plan: 

Present the PowerPoint Presentation to the students, after the presentation have students fill out the “Making the Selection” worksheet individually. Once students are finished introduce the activity (which is overviewed in the “Learning Objectives” paragraph of this lesson plan). Remind students of the advantages of hybrid vigor, redefine hybrid vigor, and ask the students if they can think of any disadvantages of hybrid vigor. Then distribute the activity materials to each group. Explain:

· The situation:


· A hypothetical plant (A) is known to produce thicker stems that would retain more water inside the plant in times of drought. Another variety of plant (B) is able to grow without much water. It is hypothesized that a hybrid of these two plants should be able to combine the favorable characteristics of each, thus capitalizing on hybrid vigor.
· The objects of color (A) represent the gene for thick stem, and color (B) represents the gene for the ability to grow without much water. Alone plant (A) does a poor job of water utilization, and (B) has a thin stem.

· Each hybrid plant inherits one gene from each of its parents. Parent plants are homozygous dominant for their traits (AA) and (BB), so all offspring will be heterozygous dominant (AB) and thus capable of surviving drought better than their parents because of their thick walls and less requirements for water. 

· Procedure: 

· Use the provided data chart. Students will record the population they find for each generation here. The procedure is also on the data table document, so students will have a copy during the activity.
· Take the 50 objects of color (A) and put them in one stack together to represent the parent (A) gene pool. Do the same for the 50 objects of color (B), so there is a separate gene pool for both parent organisms. 
· Remember: Gene Pool: the name for all the genes the organ can contribute. They are all the same color because each pile represents a purebred organism. 

· Take one object from group (A) and one from group (B) and place them in a container/plastic bag. Make a tally mark in the data table for generation one. Repeat this until all the objects of both gene pools have been used. How many hybrid organisms did you produce in the container? 

· Remember: Each pair represents a hybrid produced. All of these hybrids would survive a drought because each has drought-resistant genes. 

· Place all 100 objects in the container, and mix thoroughly. Without looking, remove two objects. If you get two objects of the SAME color, (AA) or (BB) set them aside. If you get one object of each color (AB), make a tally mark in the column for generation 2, then place the objects in a second container/plastic bag. Keep doing this until all objects are removed from the first container. 
· Repeat the process for the third generation using the objects you placed in the second container. Draw two objects, discard the pairs of the same color and save the pairs of two colors. Make a tally mark in the third column only when a mixed pair is drawn.
· Repeat the process for the fourth, fifth, and sixth generation columns (unless you reach zero sooner). If the total of mixed pairs for the sixth generation is still greater than zero, extend the data table, and continue with further generations until you reach zero.

· Use your graph paper to plot the population of hybrids (number of mixed pairs) on the y-axis and the generation number on the x-axis and connect with a smooth curve. 

Lesson Closure: 
Ask the students if they have any questions over the lesson, and make sure to collect all of their student worksheets and graph paper. 

Assessment: 
Grade the students’ short answers on the worksheet from class for correctness. Assess the students’ ability to grasp the information based on completeness of their answer. Additionally, give the students a participation grade for their interaction during the activity. Grade the follow up questions of the activity for completeness. 
Vocabulary / Definitions: 

· Hybrid Vigor- Increased vigor or other superior qualities arising from the crossbreeding of genetically different plants or animals
· Gene Pool- a gene pool is the complete set of unique alleles in a species or population.
· Natural Selection- Organisms and species that survive and reproduce are the sole ancestors to the next generation. Those that fail to reproduce will not continue.
· Selective Breeding- The selection of certain seeds or animals for reproduction so that the next generation has the same desirable traits.

Background and Concepts for Teachers: 

· Know the difference between natural selection and selective breeding. Read over the definitions above, and click through the PowerPoint presentation alone before presenting it in class. 
Lesson Scaling: 

· To modify the lesson to be more cost effective, the colored objects could be replaced with colored squares of paper. 
Multimedia Support and Attachments: 

· The following is the link to the selective breeding activity that is in the PowerPoint:

· http://pbskids.org/dragonflytv/games/game_dogbreeding.html
· There is a PowerPoint attached for the lesson presentation.
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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. 
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