Teacher Resources

Squid, Willow Grouse and The Log from the Sea of Cortez: A Non-teleological look at Species Migration
NEH Steinbeck Institute Lesson Plan

by Chris Freeman,  Floyd E. Kellam High School, Virginia Beach, VA, 2011 
Overview
This three-day lesson focuses on the use of holistic or more of a non-teleological scientific thought that is used in studying species migration and expansion.  The aim of this lesson is: 

1. to have students learn the difference between teleological and non-teleological thought,
2. to have students use both thought processes to examine Humboldt squid and changes taking place in the Gulf of California 
3. and to learn that scientists are using non-teleological thought to better understand what is happening to the Gulf of California.   
Subject:

AP Environmental Science

Duration: 

3 class periods 

Procedure:

Before day one, students will be assigned a reading for homework; chapter 14 from John Steinbeck’s The Log from the Sea of Corte, with extra emphasis on the portions focusing on the sea-hare and the Norway willow grouse. 
Day one:  Defining teleological and non-teleological thought. 
1. Have class break up into groups composed of three to four students each.  
Each group will be given a blanket statement that is incorrect due to an oversimplification of a complex problem. 
2. These statements will be examples of the problems of using teleological thinking.  Statements like: “Gas prices have risen because of the war in Libya”; “If you want to hit the ball, just keep your eye on the ball”; “Company merger causes a 5 point drop in the stock market”;  “Every player on this team has a chance to be a starter if you just work hard.”  

3. Each group of students will present the flaws in the logic of the statement that they received.   
4. After all groups finish presenting, start a discussion on the Norway willow grouse from chapter 14.  Have the student retell or describe the story to you.  How does this story relate to teleological thinking?  What was the perceived problem? How did the solution to the perceived problem create more of a problem?

5. Talk to students about the holistic approach to non-teleological thought and make sure that they are comfortable with the material they read for homework.  

6. Tell students for the next class they will be performing a squid dissection, and they are also going to try to answer questions about the squid and its environment based on what they see in the dissection.
Day two:  Squid dissection and teleological thought
-Squid purchasing options:
· If you wanted to dissect one large squid with all of your students Squids4Kids can supply one frozen Humboldt Squid (based on availability) approximately five feet long for the cost of shipping!  For information about this incredible program, see the following link for more details.   http://gilly.stanford.edu/outreach.html
· Asian Markets often carry restaurant grade frozen whole squid at a reasonable price (the one near my school sells a one-pound box of approximately 40 whole squid for $7).  The squid are smaller than the Humboldt Squid, tending toward eight inches to a foot in length.  The internal organs are also harder to differentiate because they are all a similar off-white color. The advantage to the smaller squid is that you could have your students work in smaller groups for the dissection for a more hands-on experience.
· Some regular to high-end grocery stores also carry the small sized whole squid.  Check your local stores for more options.  
· If none of these squid options work for you, consider choosing an alternative organism to dissect and study. 
1.  Depending on which type of squid you purchase, you can break students into small groups for individual dissections or you can all dissect one significantly larger Humboldt Squid.  
 
2. Walk students through the dissection.  The accompanying PowerPoint will help students through the dissection.

3. Do not give students too much information about the squid.  Let them explore the squid and study the squid in the small groups.  

4. Tell the students that the Humboldt Squid are now found in the Sea of Cortez, otherwise known as the Gulf of California.  Explain that when John Steinbeck and Ed Rickets explored the Sea of Cortez in 1940, the squid were not there.  Now the Humboldt Squid have inhabited the Sea of Cortez.  

5. Have the students hypothesize about what characteristics of the squid allow them to thrive and move to new environments. 

6. Have the students hypothesize why the squid might be taking over new territory.

7. Give students a chance to express some of their ideas to the class.

8. Have students talk about limitations that may affect their hypothesis and which other areas that they would like to study to get a more robust understanding of the Humboldt Squid in the Sea of Cortez.

9. Have the students read three articles for homework.
· “XlV-47 Gulf of California: LME #4” by S. Heileman

· “The Gulf of California” by Rebekah K. Nix

· “Remembering the Gulf: changes to the marine communities of the Sea of Cortez since the Steinbeck and Ricketts expedition of 1940” by Raphael D Sagarin, William F Gilly, Charles H Baxter, Nancy Burnett, and Jon Christensen
Day three: computer lab and non-teleological thought
1. Today students will be looking at many aspects of the Sea of Cortez and Humboldt Squid to get a more robust and non-teleological perspective.  They can use the articles they read for homework as well as the websites you provide them in class.
2. Students will be given interactive websites and should be encouraged to explore the complexity of the relationship between the Sea of Cortez and Humboldt Squid.  The websites are listed below:
  

http://john-blatchford.suite101.com/humboldt-squid-invade-gulf-of-california-a203717
http://www.sylviaearlealliance.org/hopespots/gulfofcalifornia
http://www.scientificamerican.com/article.cfm?id=humboldt-squid-expansion
http://www.youtube.com/watch?v=AQKs1-fwTgU
3. Have students list and describe five relationships that may or may not be important in the squid’s inhabitance of the Sea of Cortez.  
4. Lead a discussion with students about the advantages and disadvantages of non-teleological thought.   Do they see multiple connections between the squid migration and the Sea of Cortez?  Could there be more connections that they are not seeing?
5. Emphasize the importance of non-teleological thought in science.  

Resources 

Books and articles 
· The Log from the Sea of Cortez - by John Steinbeck

· “XlV-47 Gulf of California: LME #4” by S. Heileman

· “The Gulf of California” by Rebekah K. Nix

· “Remembering the Gulf: changes to the marine communities of the Sea of Cortez since the Steinbeck and Ricketts expedition of 1940” by Raphael D Sagarin, William F Gilly, Charles H Baxter, Nancy Burnett, and Jon Christensen
Websites   
· http://john-blatchford.suite101.com/humboldt-squid-invade-gulf-of-california-a203717
· http://www.sylviaearlealliance.org/hopespots/gulfofcalifornia
· http://www.scientificamerican.com/article.cfm?id=humboldt-squid-expansion
· http://www.youtube.com/watch?v=AQKs1-fwTgU
