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Natural Selection in Woolyboogers
Standards:
3.2.7.A Explain and apply scientific and technological knowledge

3.2.7.B Apply process knowledge to make and interpret observations

3.3.7.A Describe the similarities and differences that characterize diverse living things
3.3.7.D Explain basic concepts of natural selection
3.3.10.D Explain the mechanisms of the theory of evolution
Introduction and Background:

On a distant planet there exists 5 species of a creature called a Woolybooger.  Each woolybooger is similar except their mouth ahs variations.  All woolyboogers eat beans.  Some woolyboogers have a clothespin mouth, some have a clip-mouth, and others have a straw-mouth.  One year a new species of woolybooger was discovered, this woolybooger was called the Spoon-Mouthed Woolybooger.  Each of you will play the part of a woolybooger on this planet.  The spoon-mouthed woolybooger is rare, so only two students will get to be this type of woolybooger.

Guiding Questions:

Which mouth do you think is the best for eating beans?
Which species do you expect to go extinct first?

Vocabulary:

Population- All individuals of the same species living in a defined area at the same time
Natural Selection- Evolution occurs because individuals with some traits reproduce better than do individuals with other traits.  As a result, those traits that result in high survival and reproduction are passed on from generation to generation at a higher rate than other traits.
Evolution- Genetic changes within populations that occur over time
Biological Fitness- The degree at which a species with certain traits are expected to survive and reproduce
Materials:

3 bags of beans
10 trays

10 clothespins

10 plastic spoons

10 round clothespins
10 clips
Drinking straw (do not reuse) 
Graph paper

Safety Notes:

· It is possible to get pinched during this experiment
· Standard Lab practice should be applied with all experiments
Procedure Overview: 
You will run through several trials.  Each trial will require your woolybooger to gain at least 20 beans.  If 20 beans are not acquired during the time period, your woolybooger has died.
Start with 1 minute on the clock.  Then reduce the time to 45 seconds, then 30 seconds, then 15 seconds.  This will simulate the actions of a larger population of woolyboogers.

When a woolybooger dies, the student can play the offspring of the surviving woolyboogers.  The student should obtain a new utensil (most likely the spoon or  flat clothespin) for the next trial.
Procedure:

1. Allocate 40 beans per student or 200 beans for a group of 4 students.

2. Place the beans on a white sheet of paper.

3. Each student should have utensils.

4. At the signal given by the teacher, each student should acquire as many beans as possible using his or her utensils.

5. Record the number of beans acquired by each type of mouth.
6. If the bird did not eat (acquire) at least 20 beans it will die.

7. Repeat the activity until all birds have died or until there are no beans left.

8. Graph your results in the form of a bar graph for each time interval. Each student should make a different graph.

9. Place an X on top of the time where the bird died.
Data Tables:
A student Data sheet is attached to the lab.

Questions:
· Which type of bird survived the longest?
· What happens to animals that cannot compete as well with other animals in the wild?

· Can you think of any real-life examples of a woolybooger, where one species has a definite advantage over another?

· Sometimes animals that are introduced into an area that they never lived in before out-compete and endanger resident species, why do you think this happens?

· If only one species is considered the “fittest”, why do we still have so many variations among species?

· Why do some birds have very long pointy beaks, while other birds have short flat beaks?
· How do you think diseases can affect natural selection?

· What might a species do rather than just “die-out” if it can not compete for food with an area with a particular mouth part (i.e. the straw mouth)?
References:

http://www.rit.edu/~rhrsbi/GalapagosPages/DarwinFinch.html
http://encyclopedia.kids.net.au/page/na/Natural_selection
Credits:
http://www.biologycorner.com/worksheets/naturalselection.html
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    Student Data Sheet
Survival Rate of Woolyboogers at 60 second eating time.  Record number of beans eaten by species.

	Type of Woolybooger
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	Round clothespin-mouth
	
	
	
	

	  flat clothespin
	
	
	
	

	Clip-mouth
	
	
	
	

	Straw-mouth
	
	
	
	

	Spoon-mouth
	
	
	
	


Survival Rate of Woolyboogers at 45 second eating time.  Record number of beans eaten by species.

	Type of Woolybooger
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	Round clothespin-mouth
	
	
	
	

	 flat clothespin-mouth
	
	
	
	

	Clip-mouth
	
	
	
	

	Straw-mouth
	
	
	
	

	Spoon-mouth
	
	
	
	


Survival Rate of Woolyboogers at 30 second eating time.  Record number of beans eaten by species.

	Type of Woolybooger
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	Round clothespin-mouth
	
	
	
	

	 flat clothespin-mouth
	
	
	
	

	Clip-mouth
	
	
	
	

	Straw-mouth
	
	
	
	

	Spoon-mouth
	
	
	
	


Survival Rate of Woolyboogers at 15 second eating time.  Record number of beans eaten by species.

	Type of Woolybooger
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	Round clothespin-mouth
	
	
	
	

	 flat clothespin-mouth
	
	
	
	

	Clip-mouth
	
	
	
	

	Straw-mouth
	
	
	
	

	Spoon-mouth
	
	
	
	


Survival Rate of Woolyboogers at 7 second eating time.  Record number of beans eaten by species.

	Type of Woolybooger
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	Round clothespin-mouth
	
	
	
	

	 flat clothespin-mouth
	
	
	
	

	Clip-mouth
	
	
	
	

	Straw-mouth
	
	
	
	

	Spoon-mouth
	
	
	
	


Questions:
1. Which type of bird survived the longest?

2. What happens to animals that cannot compete as well with other animals in the wild?

3. Can you think of any real-life examples of a woolybooger, where one species has a definite advantage over another?

4. Sometimes animals that are introduced into an area that they never lived in before out-compete and endanger resident species, why do you think this happens?

5. If only one species is considered the “fittest”, why do we still have so many variations among species?

6. Why do some birds have very long pointy beaks, while other birds have short flat beaks?

7. How do you think diseases can affect natural selection?

8. What might a species do rather than just “die-out” if it can not compete for food with an area with a particular mouth part (i.e. the clothespin mouth)?

Teacher Notes
Time for completion:  This lab takes about 30-40 minutes to complete, additional time may be needed for the write-ups. 

Target Grade Level: Appropriate for grades 6 through 10
Objectives:  This lab is intended to teach students about natural selection and evolution
Major Concepts:


· Natural Selection
· Evolution
· Biological Fitness
Preparation: 

· The teacher should pass out each of the utensil kits
· There should be at least 40 beans per student or 200 beans for a group of 4
· Students can share bean trays
· The teacher should instruct the students how to properly use the utensils and be sure to stress the importance of not cheating
Typical Results of Sample Data
Student data will vary, but the most common results would show that the spoon-mouth is the most fit species while the clothespins are the least fit.
Answers to Questions:

· Which type of bird survived the longest?
The spoon-mouth bird should survive the longest
· What happens to animals that cannot compete as well with other animals in the wild?
Those who cannot compete as well are forced to either alter their food source/reproduction or make adaptations to improve their fitness.  However, if neither of these adaptations is possible/successful it is very likely that particular species will die off.
· Can you think of any real-life examples of a woolybooger, where one species has a definite advantage over another?
The answers will vary, but the Galapagos finches are something that should definitely be discussed at some point.
· Sometimes animals that are introduced into an area that they never lived in before out-compete and endanger resident species, why do you think this happens?
Certain species are better suited for certain conditions.  A species domination may also occur because of a lack of predators.  The Kudzu ivy in the South is an excellent example of such a case.
· If only one species is considered the “fittest”, why do we still have so many variations among species?
Not all members of the species are making the same adaptations.  It is a trial and error process.  Adaptation takes a very long time.  It is also likely that one adaptation was once successful or would be successful in a different setting.
· Why do some birds have very long pointy beaks, while other birds have short flat beaks?
The different beaks serve a different function.  Again reference Darwin’s finches.  The longer beaks are better for digging and sucking, like a straw.  The short beaks are good for crushing.
· How do you think diseases can affect natural selection
Disease affects natural selection because it causes the species to create antibodies and alter itself in order to combat the disease.  If the species cannot combat the disease, it can end up killing a species off.
· What might a species do rather than just “die-out” if it can not compete for food with an area with a particular mouth part (i.e. the straw mouth)?
The species could relocate, change its food source, or adapt in attempt to improve its fitness
Extension:

Natural Selection in pastel dragonflies is an excellent sister lab to this.  It provides a closer look at natural selection, while providing the students with an alternate activity to cover similar material. 
