Name: ______________________________________________________
Period: ________

SC.912.L.15.13: Describe the conditions required for natural selection, including: overproduction of offspring, inherited variation, and the struggle to survive, which result in differential reproductive success. 
Darwin’s Finches Natural Selection Lab (40 pts)
WATCH: Myths and misconceptions about evolution – TED 

https://ed.ted.com/lessons/myths-and-misconceptions-about-evolution-alex-gendler  
Natural selection is the differential survival and reproduction of individuals due to differences in phenotype. It is a key mechanism of evolution, the change in heritable traits of a population over time. Charles Darwin popularised the term "natural selection", and compared it with artificial selection.

Variation exists within all populations of organisms. This occurs partly because random mutations arise in the genome of an individual organism, and offspring can inherit such mutations. Throughout the lives of the individuals, their genomes interact with their environments to cause variations in traits. The environment of a genome includes the molecular biology in the cell, other cells, other individuals, populations, species, as well as the abiotic environment. Individuals with certain variants of the trait may survive and reproduce more than individuals with other, less successful, variants; therefore, the population evolves. Factors that affect reproductive success are also important, including sexual selection (now often included in natural selection) and fecundity selection.

Natural selection acts on the phenotype, or the observable characteristics of an organism, but the genetic (heritable) basis of any phenotype that gives a reproductive advantage may become more common in a population. Over time, this process can result in populations that specialise for particular ecological niches (microevolution) and may eventually result in speciation (the emergence of new species, macroevolution). In other words, natural selection is a key process in the evolution of a population. Natural selection can be contrasted with artificial selection, in which humans intentionally choose specific traits, whereas in natural selection there is no intentional choice.

Natural selection is one of the cornerstones of modern biology. The concept, published by Darwin and Alfred Russel Wallace in a joint presentation of papers in 1858, was elaborated in Darwin's influential 1859 book On the Origin of Species by Means of Natural Selection, which described natural selection as analogous to artificial selection, a process by which animals and plants with traits considered desirable by human breeders are systematically favoured for reproduction. The concept of natural selection originally developed in the absence of a valid theory of heredity; at the time of Darwin's writing, science had yet to develop modern theories of genetics. The union of traditional Darwinian evolution with subsequent discoveries in classical genetics formed the modern synthesis of the mid-20th century. The addition of molecular genetics has led to evolutionary developmental biology, which explains evolution at the molecular level. While genotypes can slowly change by random genetic drift, natural selection remains the primary explanation for adaptive evolution.
Materials:

· Plastic bags

· Forks



· Knives

· Spoons

· Toothpicks

· 50 Pieces of pasta
· 50 Paper clips 

· 50 Beans
· 4 Cups

In the lab, you are going to mimic how the variations of Darwin’s finches compete for three different types of food sources. Pretend that the different types of objects (pasta, paper clips, and beans) are different types of seeds for the birds. Pretend that the different tools (fork, knife, spoon, and toothpicks) are different shaped finch beaks. You will simulate natural selection happening throughout the trials in this lab. Natural selection (survival of the fittest) occurs when a population’s frequency of desirable phenotypes change in response to their environment.

Hypothesis: (1 pt)
Trial 1: If a ______________ (type of tool) “beak” is available, then it will be most “fit” for eating pasta.
Trial 2: If a ______________ (type of tool) “beak” is available, then it will be most “fit” for paper clips.
Trial 3: If a ______________ (type of tool) “beak” is available, then it will be most “fit” for beans.

Procedure: 
1. Each lab group will containing four students. Members will be assigned a different “beak adaptation”. 

2. Each lab groups will receive a bag with 50 pieces of pasta, a bag with 50 paper clips, and a bag with 50 beans

3. One minute for each trial, three trials total, one for each “seed” type: pasta, paper clips, beans
· YOU MAY NOT: scoop the “seeds” into your cup off the edge of the table, use your actual hands to help, or scoop all the “seeds” in front of you at the beginning of the trial
4. For each trial:
· Spread the “seeds” out on the desk.  
· The lab group will have one minute to “eat” as many “seeds” as they can with your “beaks” by placing them in their own “stomach” (cup). 
· At the end of one minute, record the number of “seeds” each member of the group ate in the data table below. Return “seeds” to original bag.

Data Table: Number of “Seeds Collected” During Each Trial (3 pts)

	
	Knife
	Spoon
	Fork
	Toothpick

	Trial #1: Pasta   number of “seeds collected”
	
	
	
	

	Trial #2: Paper Clips   number of “seeds collected”
	
	
	
	

	Trial #3: Beans   number of “seeds collected”
	
	
	
	


5. WATCH: Bozeman Science – Natural Selection http://www.bozemanscience.com/001-natural-selection
6. Create a Bar Graph to display the results in your data table below. (5 pts)
· Use graph paper or Microsoft Excel (+5 x-credit).
· Create three separate clusters of data on the bar graph for the three trials. 
· Use different colors for each of the four beak adaptations.
· Include a key for each color for type of “beak”.

· LABEL YOUR AXES and TITLE YOUR GRAPH
· Trial # and seed type is on the x-axis (dependent variable).
· Total number of “seeds eaten” for that trial is on the y-axis (independent variable). 

· Example Bar Graph:
“Beak Shape” and Success in Collecting “Seeds”
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Analysis: (3 pts)
1. Which finch “beak” performed best overall? worst overall? Did this answer match your hypothesis? 
2. What were some hidden factors you realized while doing these trials that allowed your “beak” to eat more “seeds” during the trial (did you develop a strategy)? Was this true of other beaks in your group?
3. How does this relate to natural selection of real finches in the Galapagos Islands? How might these finches avoid extinction due to competition? 
Conclusion Outline and Essay: (28 pts) 
How does natural selection lead to the evolution of a population over time?

After completing the “Darwin’s Finches Natural Selection Lab”, write an essay in which you describe each of the conditions required for natural selection, which result in differential reproductive success, including: overproduction of offspring, inherited variation, and the struggle to survive.  Support your response with evidence from the text/s (including the lab).  
APA FORMAT: Source(s) must also be cited in-text AND on the reference page. 
STAPLE IN THE FOLLOWING ORDER:
1. Lab page, 2. “Beak Shape” and Success in Collecting “Seeds” Bar Graph, 3. Conclusion Outline, 4. Conclusion
*USE ONLY THE FOLLOWING FOUR SOURCES:
Introduction to this Darwin Finches Lab:

In-text Citation (within essay when information used): (Natural Selection, 2017).
Reference (at end of essay): 
Natural selection. Retrieved November 6, 2017 from Wikipedia.org: https://en.wikipedia.org/wiki/Natural_selection 

Power Point/Textbook: 

In-text Citation (within essay when information used): (Nowicki, 2012).
Reference (at end of essay): 
Nowicki, S. (2012). Holt McDougal Biology. Orlando, Fla.: Holt McDougal.

Bozeman Science video – Natural Selection
In-Text Citation (within essay when information used): (Anderson, 2011).

Reference (at end of essay): 
Anderson, P. (June 21, 2011). Natural Selection. Retrieved from:  

http://www.bozemanscience.com/001-natural-selection 
TED video – Myths and misconceptions about evolution
In-Text Citation (within essay when information used): (Gendler, 2013).

Reference (at end of essay): 
Gendler, A. (July 8, 2013). Myths and misconceptions about evolution. Retrieved from: 
https://ed.ted.com/lessons/myths-and-misconceptions-about-evolution-alex-gendler  
This is the grading rubric for the conclusion essay. 
Students, please DO NOT write on this rubric, this is what the teacher will use to grade your conclusion essay.

28 possible points (if you get a 4 for each Scoring Element).
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