The Search of a Better Theory on Natural Selection

Background Information:
The majority of high school students struggle with a variety of concepts taught in Biology class. This is especially true with the theory of evolution. There are so many potential pitfall in teaching this area of biology, a teacher must stick strictly to the scientific concepts, lest students, parents, and community members take offense. One concept that contributes greatly to the theory of evolution is natural selection, sometimes referred to as survival of the fittest.  Most students believe natural selection means only the strongest, smartest, or fastest are able to survive their environment. This misconception is difficult to correct. However, this lesson attempts to help students better understand what natural selection natural selection truly means and how that notion fits within modern evolutionary theory.   

Lesson Concepts:
Students will examine Darwin’s theory of natural selection, the book Survival of the Sickest by Dr. Sharon Moalem and Jonathan Price, and the blog entry "Surviving the Black Death" written by Katy Meyers. Upon reading these materials, students will analyze Darwin’s theory in light of the evidence presented in the other two resources. Students will then develop a theory of natural selection that adequately explains some of the inconsistencies in Darwin’s theory using the evidence presented by Dr. Moalem and Katy Meyers. 

Learning Objectives - Students will be able to:
Analyze Darwin’s theory of natural selection, Survival of the Sickest, and "Surviving the Black Death."
Evaluate the strengths and weakness presented by all three resources.
Synthesize a refined theory of natural selection that takes into consideration the evidence presented by all three resources
	Present this refined theory to the class using supporting evidence
Provide constructive criticism on fellow students’ presentations, either supporting or challenging the presented refined theories, with specific examples from the three resources.

Science Standards:
Next Generation Science Standards: High School Life Science 4: Biological Evolution: Unity and Diversity 
HS-LS4-4.
Construct an explanation based on evidence for how natural selection leads to adaptation of populations. 

Materials:
Advanced Placement Biology Textbook 
	Darwin’s On the Origin of Species, specifically Chapter 3 on pages 60-79
	Survival of the Sickest by Dr. Sharon Moalem and Jonathan Price, specifically Chapter 1 on pages 1-28
	"Surviving the Black Death." By Katy Meyers found at http://bonesdontlie.wordpress.com/2014/05/09/surviving-the-black-death/ 

Advanced Preparation:
Students are to have read both Chapter 3 from On the Origin of Species and Chapter 1 from Survival of the Sickest prior to this particular class lesson.

	Make student copies of “Surviving the Black Death” (one per student)



Time and Student Grouping:
Three to four class periods (60 minutes each)
	Student groups of three to four

Procedure:
Day 1:
Students are to have read both Chapter 3 from On the Origin of Species and Chapter 1 from Survival of the Sickest prior to this particular class lesson. During the class, they are to read “Surviving the Black Death.” The teacher is to form groups of three to four students each. Once the students are in their groups they are to outline each theory of natural selection as presented by each of the three authors. If there is time, the student groups are to begin their analysis of the three outlined theories. 

Day 2:
Student groups will finish their analysis of the three outlined theories. The teacher must be sure the students are referencing specific evidence in each of their outlines. Students are to scrutinize the theories for areas of weakness and develop a refined theory of natural selection.

Day 3-4:
Student groups are to make oral presentations on their refined theory of natural selection. After each presentation, students in the audience are to provide constructive criticism, either supporting or challenging the presented refined theories. Audience members must use specific examples from the three resources utilized for this exercise when they provide constructive criticism. Depending on the number of student groups, the presentations could take more than one class period.

Closure:
Have the students write two to three paragraphs about what they learned during the lesson regarding natural selection. Students should also comment on what they learned about the scientific process.

Assessment:
Rubric follows 
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Teacher Name: ___________________________ 
Student Name: ________________________________________ 
Date: ________________________

CATEGORY 
4 
3 
2 
1 
Hypothesis Development 
Developed a hypothesis well-substantiated by the provided resources 
Developed a hypothesis somewhat substantiated by the provided resources 
Developed a hypothesis hardly substantiated by the provided resources 
Unable to develop hypothesis. 
Supporting Evidence 
Student provided detailed evidence clearly based on the provided resources. 
Student provided somewhat detailed evidence based on the provided resources. 
Student provided some evidence based on the provided resources. 
No evidence was apparent OR important details were overlooked. 
Presentation 
Stands up straight, looks relaxed and confident. Establishes eye contact with everyone in the room during the presentation. 
Stands up straight and establishes eye contact with everyone in the room during the presentation. 
Sometimes stands up straight and establishes eye contact. 
Slouches and/or does not look at people during the presentation. 
Comprehension 
Student is able to accurately answer almost all questions posed by classmates about their theory. 
Student is able to accurately answer most questions posed by classmates about their theory. 
Student is able to accurately answer a few questions posed by classmates about their theory. 
Student is unable to accurately answer questions posed by classmates about their theory. 
Peer Collaboration 
Almost always listens to, shares with, and supports the efforts of others in the group. Tries to keep people working well together. 
Usually listens to, shares with, and supports the efforts of others in the group. Does not cause \"waves\" in the group. 
Often listens to, shares with, and supports the efforts of others in the group but sometimes is not a good team member. 
Rarely listens to, shares with, and supports the efforts of others in the group. Often is not a good team member. 


