George Westinghouse High School

Living Environment: Enduring Understandings and Essential Questions 
Enduring Understandings

· Students will understand that lifecycles of individual organisms have similarities and differences amongst each other and that they impact each other and the environment.
· There is both a micro and macro structural component and function to all living things

· Living things must maintain an internal balance in order to maximize longevity

· All living things leave behind evidence about the lives that they lived

Essential Questions
· How are organisms similar, yet different?

· How does using the scientific method help scientists explain natural phenomena?

· How do you classify living things?

· How do the lifecycles of individual organisms impact each other and the environment?

· How are form and function related in biology?

· How do biological systems interact?
Unit: Evolution & Origin of Life

Summary: By comparing historical and contemporary theories, students will come to an overall understanding of the mechanics of biological evolution.  They will understand how mutations affect this process & the individual organism, how reading the geological time scale / fossil record support the theory of natural selection and its evolutionary consequences.  Through lab work that simulates biological and behavior variations of organisms, students will understand how variety increases an organisms likelihood of survival under changed environmental conditions, but realize that evolution does not equate ‘progress’ and does not rule out extinction.  Finally, scientists do not necessarily agree on the exact origin of life.

State Standards: 3.1a – 3.1L

Topic Unit Understandings

1) Students will understand how life as we know it today took a ‘roller coaster’ ride from simple beginnings to reach the diverse and complex forms of the modern world.

2) Students will understand the role the environment plays in the development and maintenance of life on this planet.

Topical Essential Questions

1) How does the investigation of biological phenomenon support the theory of evolution

2) How do mutations arise and how do they affect an organism and/or its species

3) Are biological/behavioral variations of an organism advantageous?

4) Does evolution equal progress?

5) Did life originate from one location?

GRASPS (Origin of Life)
Goal

· Your task is to explain the origin of life on this planet

· The goal is to convince your audience that your theory  the most plausible

· The problem or challenge is that your audience is a creationist PTA

· The obstacles to overcome are finessing the contradictions against the competing Origin of Life Theories to convince school to adopt your viewpoint into their curriculum 

Role

· You are a scientist

· You have been asked to present your theory on the origin of life

· Your job is to have your scientific origin of life theory adopted into the creationist school curriculum

Audience
· Your clients are concerned scientists

· Your target audience is a creationist PTA

· You need to convince PTA to adopt science curriculum

Situation

· The context you find yourself in is one of two lone science groups in a creationist school community

· The challenge involves respecting religious beliefs while communicating the important scientific evidence that supports your origin of life theory 

P, P, & P

· You will create a presentation explaining the evidence of your theory in order to convince creationist PTA to incorporate your theory into the curriculum

· You will need to develop a presentation that emphasizes your theory, recognizes its uniqueness to the other theory being presented, & hot it fits into the grander scheme of modern biology.  You will also need to be aware of creationist views of the origin of life and how your theory contrasts that belief
Standards & Criteria for Success
· Your performance needs to

· Concisely explain your theory

· Provide supporting evidence

· Explain the implications for biology/evolution @ large

· Contradict creationist beliefs

· Take precedence over the other two theories being presented

· Your work will be judged by the strength of your argument meeting the above criteria

· A successful result will incorporate your background knowledge of topic, as well as outside research to support your theory’s argument

Possible Differentiation Options (depending on diagnostic question built into Unit’s hook on following page and your own knowledge of your student’s abilities)
· Students focus on the explanation of just one origin of life theory (instead of worrying about having to compare and contrast against other one)

· Students take on role of creationists and provide common objections to scientific origin of life theories

· Students visit Spitzer Hall of Human Origins @ the AMNH and complete accompanying educational material from museum to convert into presentation for class focusing on the origin of life as presented by museum (students can take pictures at museum and incorporate into a powerpoint)

· Students make illustrated comic book with captions explaining one/all competing theories of the origin of life as discussed in the classroom

WHERETO – Origins of Life Unit

1. Begin with an entry questions (Did life on this planet begin with a bang or whimper; what did first living thing look like) to hook students into debating how life on this planet began. (H)
a. This will be a good way to assess background knowledge

b. Students will probably reference big bang – if not, provide brief explanation and perhaps start KWL chart on board

2. Introduce the essential questions (Did life start out simple or complex; Did life on this planet originate from one location) and mention the culminating project will involve a debate of competing theories of life’s origins (although you will explain that scientists all agree that life started out very simply)  (W, A)
3. Introduce key vocabulary from the textbook that pertains to this unit.  Students read and discuss relevant pages from the textbook.  Encourage students to begin reading New York Times (or other relevant news source) for articles that may pertain to this unit (E, A, M) 
4. Have students break into groups and complete discussion sheet about the three origin of life articles (two which talk about life beginning around thermal vents, one that it came from outer space) (E, A, M)
5. Tell students that there are schools in this country where the students would never even have to learn any of this crazy origin of life stuff.  Make students aware of the creationist movement, what it means, and have them discuss their opinions of it.  If time permits, maybe show movie: Jesus Camp (H, W, E, A, M)
6. Present the Darwin Trials (Scope Trials) of the controversy of teaching evolution in the south at the beginning of the last century.  Provoke discussion so that students realize that science always has a social impact (E, A, M) 
7. Return to the original KWL chart and have students revisit what they knew, versus what they now know.  Provide clarifications (R, M,)  
8. Give test/quiz on knowledge learnt so far (E, A)
9. Working in cooperative groups, students receive that GRASPS assignment and are assigned one origin of life theory to defend (depending on class ability/size, one group may focus on creationist objections).  Students begin brainstorming their defense based on what they have learned so far  (E-2, M, T) 
10. Students spend next few days in library (refreshing how to use online resources with librarian if necessary) to gain supporting data for their position as well as work on their presentation format while touching base with teacher during this process.  At this point if students are struggling or have different learning modalities now would be the time to offer the criteria for one of the alternative assignments (W, E, E-2, T, A, M, T).  

11. Have groups share their presentations and discuss as a class. Tell students to keep track of interesting points from each presentation. After the conclusion of the presentations, ask students if they could think of a way to synthesize the competing origin of life theories (E, E-2, R, M, T)
12. Unit test should incorporate text book materials, as well as relevant points from students’ discussions (R, M, T)
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