Evolution Lab

Purpose:
We will study Darwin’s steps of evolution by simulating the evolution of nine different make-believe organisms that feed on beans.  Each organism has evolved a special structure that it uses to pick up beans.  However, the easy days of bean picking are now over.  A succession of droughts has greatly reduced the number of beans available for food, and every generation has many deaths due to starvation.  We will assign students to play the roles of these bean-eating creatures and collect information on their survival and evolution over time.

Procedure:
Step #1: Variation exists within species.

The nine different variations that bean-eating creatures have for collecting beans are listed below:

Creature name

Object used to collect beans
A. Forkies



forks

B. Spooners



spoons

C. Forcepies



forceps

D. Knifers



knives

E. Tongers



tongs

F. Pinners



clothespins

G. Scissorheads


scissors

H. Choppers



chopstix

I.  Strawsies



straws

Step #2: All organisms compete for limited natural resources.

Two student members of each species will use only their special adaptations to collect beans for 30 seconds.  (the 30 second collection period will represent a “generation.”)  Because some adaptations are better than others, not everyone will obtain the same amount of food.  At the end of the 30 seconds, student counters will count the number of beans collected by each species.

Step #3: Organisms produce more offspring than can survive.

Because the environment is limited in how many organisms it can support, the person with the lowest number of beans collected each generation dies.  This person will sit down and his/her place will be taken by a new member of the species that collected the most beans.

Step #4: Natural selection: the environment selects organisms with the most beneficial traits.
The number of students in each species will change as time goes on.  Eventually, only the best adapted species will survive, and all others will become extinct.  Only the most fit will have survived!

Data Collection:
Each person watching the action must count the number of live persons representing each species at the start of each generation.  The student counters will keep records of the number of beans collected by each species, and report their data to the teacher.  You can copy the bean data at the end of the lab.
Data Table

Number of persons living (#P): Top space

Number of beans collected (#B): Bottom space

	 
	 
	 
	 
	Generation Number
	 
	 
	 
	 
	 

	Species
	 
	1
	2
	3
	4
	5
	6
	7
	8

	A. Forkers (forks)
	#P
	 
	 
	 
	 
	 
	 
	 
	 

	 
	#B
	 
	 
	 
	 
	 
	 
	 
	 

	B. Spooners (spoons)
	#P
	 
	 
	 
	 
	 
	 
	 
	 

	 
	#B
	 
	 
	 
	 
	 
	 
	 
	 

	C. Forcepies (forceps)
	#P
	 
	 
	 
	 
	 
	 
	 
	 

	 
	#B
	 
	 
	 
	 
	 
	 
	 
	 

	D. Knifers (knives)
	#P
	 
	 
	 
	 
	 
	 
	 
	 

	 
	#B
	 
	 
	 
	 
	 
	 
	 
	 

	E. Tongers (tongs)
	#P
	 
	 
	 
	 
	 
	 
	 
	 

	 
	#B
	 
	 
	 
	 
	 
	 
	 
	 

	F. Pinners (clothespins)
	#P
	 
	 
	 
	 
	 
	 
	 
	 

	 
	#B
	 
	 
	 
	 
	 
	 
	 
	 

	G. Scissorheads
	#P
	 
	 
	 
	 
	 
	 
	 
	 

	 
	#B
	 
	 
	 
	 
	 
	 
	 
	 

	H. Choppers (chopstix)
	#P
	 
	 
	 
	 
	 
	 
	 
	 

	 
	#B
	 
	 
	 
	 
	 
	 
	 
	 

	I. Strawsies (straws)
	#P
	 
	 
	 
	 
	 
	 
	 
	 

	 
	#B
	 
	 
	 
	 
	 
	 
	 
	 


Analysis:
You will have two graphs to prepare to analyze your data.  Be sure each graph has all 5 items listed below!  HINT: make sure your graphs are large; you will need room for 9 lines on each graph.

Graph A:
1. Title: “Changes in Population Size of Nine Species of Bean Eaters”

2. Side line (Y axis): Number of Persons Alive

3. Bottom line (X axis): Generation Number

4. Lines: the graph will have 9 lines, one for each species.  Label each line with the species name.

5. Conclusion: state which species was the most fit and which species was the least fit.

Graph B:
1. Title: “Food Collecting Ability of Nine Species of Bean Eaters”

2. Side line (Y axis): Number of Beans Collected

3. Bottom line (X axis): Generation Number

4. Lines: the graph will have 9 lines, one for each species.  Label each line with the species name.

5. Conclusion: state which species was the best at collecting food and which species was the worst.

Conclusion:
Based on the results displayed on your two graphs, explain the relationship between the ability to gather food and the ability to survive.  (1 paragraph).

WHAT YOU ARE TURNING IN FOR YOUR LAB REPORT:

For this lab, you will be writing a formal lab report.  Your report must be typed, and it must follow the format below:

1. Purpose – a sentence or two explaining why we did this lab, what we are trying to learn from the lab.

2. Materials – a list of all the materials needed for the lab.

3. Procedure – directions for completing the lab.  A procedure should be very specific, so that anyone reading your lab report could be able to follow the directions to complete the lab.

4. Data – fill in the data table with the data we collected during class.

5. Analysis – your two graphs.  Make sure you follow the directions!!!  These should be LINE graphs, NOT bar graphs.

6. Conclusion – a paragraph (5 sentences – topic sentence, 3 concrete details, and concluding sentence).  The prompt is written above.

