

Life Science Ecosystems Natural Selection Activities

	
	Activity 1-Niches
	


					      						 

Teacher Instructions

Students are given a list of living organisms, and they brainstorm the possible niches of those organisms. 

Objective
After this activity, students should be able to:
· Analyze the behaviors and structures of organisms and determine how they function in an ecosystem

Materials:

Copy of Student Worksheet
Writing utensil
[bookmark: _gjdgxs]Optional: reference book of common organisms such as a field guide or handbook (an example for Texas is found here.)














Name: ____________________________________________________ Date: _______________       					      						 
	Activity 1 – Niches



A niche is the specific area where an organism or species inhabits or lives. It includes the role or function of the organism or species in an ecosystem. It also describes the interrelationship of that species with all the biotic and abiotic factors affecting it.
Think about the following organisms.  List some examples of niches that they could occupy. Include the place, the role or function in that place, and the relationships it has with other biotic and abiotic factors in that place.

	Organism/Species
	Niche

	Armadillo



	

	Tree squirrel



	

	Wildflowers



	

	Cow



	

	Bobcat



	



	
	Activity 2-Survival of the Fittest
	


					      						 

Teacher Instructions

Students will simulate the process of natural selection using beans and construction paper.   

Objective
After this activity, students should be able to:
· Simulate the process of natural selection
· Understand the mechanisms of natural selection

Materials:

50 black beans
50 lima beans
50 kidney beans
Black construction paper-1 sheet 
Green construction paper-1 sheet
Small plastic or paper cup-1 per student
Copy of Student Worksheet
Writing utensil




Name: __________________________________________________________Date:__________     				      						 
	Activity 2 – Survival of the Fittest




Objective: To simulate the process of natural selection.

Materials per group:
50 black beans
50 lima beans
50 kidney beans
Black construction paper-1 sheet 
Green construction paper-1 sheet
Small plastic or paper cup-1 per student
Procedure:
1. Place all of the beans onto the green construction paper. 
2. Close your eyes for 30 seconds. After 30 seconds, open your eyes, pick up the first bean that you see, and place it in your cup.  Close your eyes again, count to ten, and then open your eyes again. Grab the first bean that you see and place it in your cup. Repeat this for a total of 10 trials. 
3. When you are done, count the beans remaining on the construction paper and those beans that are in your cup. Record those numbers in your data table. 
4. Now place the beans onto the black construction paper. Repeat the above process for a total of 10 trials on the black construction paper. Record your data in the data table. 
5. Put all of the materials away and answer the analysis questions.

Data Table One: Green Construction Paper
	Type of Beans
	Number of Beans Initial
	Number of Beans Removed
	Number of Beans Remaining

	Black Beans
	
	
	

	Lima Beans
	
	
	

	Kidney Beans
	
	
	



Data Table Two: Black Construction Paper
	Type of Beans
	Number of Beans Initial
	Number of Beans Removed
	Number of Beans Remaining

	Black Beans
	
	
	

	Lima Beans
	
	
	

	Kidney Beans
	
	
	




Analysis Questions: 
1. On the green background, which bean “survived” the best? Why do you think this is so?



2. On the green background, which bean “survived” the worst?  Why do you think this happened?



3. What would eventually happen to the population of the beans that “survived” the worst? Why?



4. Which bean “survived” the best on the black background? Was it the same or different than the bean that “survived” the best on the green background? Why do you think this is so?



5.  Why did different beans survive better on the different colored backgrounds?



6. How does this lab simulate the process of natural selection?
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  Activity 3 – Natural Selection
 Selective Breeding 

	[image: ]




Teacher Instructions
Students are divided into interview teams. Each team is assigned to interview a farmer, a plant breeder or nurseryman, and a breeder of purebred racehorses, cats, dogs, or another species that is common in your immediate environment.  

Students interview the person to find out:
· which body features and functions are considered favorable and are being selected for
· how the animals or plants are selected (is the emphasis on the selecting males, females, or both for the desired features) and why.

For plant breeders, students should learn the mechanics of how pollen is collected and transferred. For asexual propagation of plants (as in use of cuttings, students should explain how that might change the gene frequency of desirable traits -- which only would occur if the cuttings grow to produce fertile seeds). In the case of hybrid plants, students should explain why gene frequency of desired traits will not increase (because most plant hybrids are sterile). 

Name:__________________________________________________ Date:_______    	 
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Activity 3 – Natural Selection
Selective Breeding 
	




Interview task Assigned (example: farmer breeding better milk cows) _________________________________________________________________ 

1) List the traits the selective breeder desires to pass on in his animals or plants.





2) Does the breeder select males or females (or both) for these traits?




3) For question two, give the reason for this decision.




4) How long does it take for the traits to start showing up in the following generations?




5) Do some traits show up in the first generation?  Do some take longer? Which traits are immediate, which delayed?




6) For plants that are propagated by cuttings or bud transplants, how is gene frequency for the desired traits affected by whether or not the plants are allowed to go to seed?




7) For plants that are hybrids, how is gene frequency for desired traits affected? Why?


	
	Activity 4 – Introduction to Natural Selection
	




Teacher Instructions
[bookmark: _30j0zll]This activity can be found here: http://sciencenetlinks.com/lessons/introduction-to-natural-selection/
The purpose of this activity is to develop an understanding of natural selection, specifically, how it unfolds from generation to generation.  It also addresses the concept that chance alone can result in a change in the population.

Objective
Students will:
-Understand the process of natural selection

Materials
· 5 cups of various beans—lentils, pinto beans, kidney beans, navy beans, black beans, red beans, split peas, black-eyed peas, or multi-bean soup mix can be used
· 2 large styrofoam bowls or meat trays (be sure they are thoroughly cleaned)
· 1 pencil
· 5 wooden dowels of different sizes (these could be shared with the whole class)


	
	Activity 5 – Bird Beak Buffet
	


Teacher Instructions
From: Seattle Audubon
Students will use various household items as their ‘beaks’ and attempt to ‘eat’ differently-shaped objects. They will discuss their experiences to gain a better understanding of the reasons for specialized adaptation in birds.

Set Up and Materials: 
· Tools to simulate the bird beaks, such as tweezers, chopsticks, tongs, eyedroppers, nutcrackers, spoons, etc.  Have at least two or three of each tool.
· Small paper or plastic bowls for each team.  
· Small objects such as seeds, nuts, rubber bands (worms), pipe cleaners (caterpillars) to represent food types and a cup of water to represent nectar. 
· A white board and markers to record results.

Introduction:
Introduce the lesson with the following questions; what do birds need to survive?  What foods might they eat? Do all birds look alike?  How does this relate to what they eat? 
Present each tool (beak) and ask the students what type of bird might have a beak similar to the tool?  (Ex. Tweezers would be a small seed eating beak like a chickadee, eye dropper would be a nectar eating bird like a hummingbird, and nutcracker would be a large nut cracking bird like a parrot).
Procedure:
1. Divide the students up into groups of two or three.
2. Give each group a set of tools so that there is a team of spoonbills, another team of tweezer beaks, etc. Have each team discuss their bill and what they think they will be adapted to eat.
3. Begin by presenting one type of food to the teams. Place the food in a bowl in the center of the work space. Each team should also have a bowl where they will place the food they have eaten. Have the students line up so that only one person goes at a time for each team. Explain that their job is to pick up the food from the center and take it to their bowl. Any food that is dropped on the way doesn’t count. Once they make it back to their team’s bowl, the next team member may go. Each team member should be able to go twice per round.
4. Repeat step 3 with all the types of food, counting the food that is collected and recording the result of each round on the white board. Some groups will struggle with certain foods, but excel with others. It is natural to feel frustrated when trying to pick up a food that doesn’t work well with their beaks.
5. Once all the food has been tried individually, the last round will be a combination of all the food that was used. 


Conclusion:
Gather everyone together and examine the data.
What are ways each beak is adapted for its food source?  The group can then put the “beaks” next to the food it is best adapted for “eating”.
What did you find yourself doing in the last round? Did you target the foods that you knew would be the easiest to eat with your beaks? Is that realistic or not? Why?
Introduce the concept of niches.  Explain that each bird fills a certain niche (role) within a habitat.
How does a niche relate to adaptation and competition? 
Was there a type of bill that worked well with all types of food? There are several species of birds that don’t have specialized diets and can eat many types of food. These birds are called generalists and include birds like crows, pigeons, and gulls.
What niche (role) do we as humans fill in our habitat? Are we specialists or generalists? How does that help us in survival?


	
	Activity 6 – Of Mice and Moths
	



Teacher Instructions
[bookmark: _1fob9te]Find Activity Here: http://www.beaconlearningcenter.com/lessons/lesson.asp?ID=500

Students show how genetic variation of offspring contributes to population control in an environment and that natural selection ensures that those who are best adapted to their surroundings survive to reproduce.
Objectives
-The student applies oral communication skills to interviews, group presentations, formal presentations, and impromptu situations.
-The student understands how genetic variation of offspring contributes to population control in an environment and that natural selection ensures that those who are best adapted to their surroundings survive to reproduce.
-Creates potential solutions to industry problems using math and/or scientific concepts and communicates solution using industry appropriate language arts and graphic skills.

Materials
One sheet of red paper at least 12 by 30 inches
40 3/4" squares of red paper
One sheet of yellow paper at least 12 by 30 inches
40 3/4" squares of yellow paper
Forceps
	
	Activity 7 – Blubber Hands
	



Teacher Instructions
[bookmark: _3znysh7]Find activity here: https://www.questacon.edu.au/outreach/programs/science-circus/activities/blubber-hand
Sea animals are different from land animals in the amount of fat they have under their skin.  In this activity, students will see how sea animals have adapted to their environment.

Materials
· large mixing bowl (or similar container)
· cold water
· ice
· 2 zip-lock bags
· soft margarine or lard
· spoon
· thermometer (optional)











	
	Activity 8 – Comparing Ecosystems
	



Teacher Instructions
[bookmark: _2et92p0]Find activity here: http://www.cangeoeducation.ca/resources/learning_centre/classroom_activities/habitat_venn.asp
This lesson helps students identify and describe differences between two related ecosystems. By acquiring geographic information from a number of sources and by using that information to complete a Venn diagram—two overlapping ovals in which one can chart the exclusive and shared characteristics of two ecosystems—students will understand the distribution of temperate and tropical rain forests and the unique characteristics of both.

Objectives
Students will:
-understand the distribution of two ecosystems on a global scale;
-map the distribution of tropical and temperate rain forests throughout the world; and
-use a Venn diagram to describe these ecosystems and the differences between them

Materials
• Computer with Internet access
• Two types of small candies to give to each student 
• Blank outline map of the world 
• Large sheets of paper 
• Writing and drawing materials
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