THE BASICS

Grade Level: 9th grade High Beginner/Low Intermediate ELL Intro to Biology Concepts

Time Required: 3 weeks (15 one-hour class days)
Subject Areas: Biology; Language Arts; Art

Guiding Questions:

· What is ethnobotany?  What is biodiversity?
· Why is biodiversity important to human survival?
· What are the pros and cons of genetically modified (GM) corn?
Common Core Standards Addressed:

Grade 9 Common Core Standards for Literacy in Science and Technical Subjects:

READING:

· Identifies key words, concepts, and synonyms, both stated and implied, for topic and uses them to further research.
· Reads background information to determine the complexities of the problem or question and brainstorm ideas for further inquiry.
· Uses multiple resources to seek a balanced and global perspective.
· Uses print and non-print resources to for information and personal needs; actively seeks answers to questions.
WRITING:

· Combines ideas and information to develop and demonstrate new understanding.

· Organizes information independently, deciding the structure based on the relationships among ideas and general patterns discovered.

· Understands and builds on the ideas of others.

· Presents conclusions to answer the question or problem.

· Uses visuals, electronic tools, and multimedia to communicate meaning.

LEARNING OBJECTIVES:

By the end of the unit, SWBAT:

· Define “ethnobotany,” “biodiversity,” “maize,” “GMO,” and “transgenic corn”;

· Find Oaxaca, Mexico, on a map and discuss corn’s significance to human settlement in Oaxaca;

· Describe corn’s role in Oaxaca as food, as tribute, as a catalyst in the development of social hierarchy, as a religious and sacred entity, as a living connection to the past and as a conveyor of social memory; 

· Evaluate for bias various websites that illustrate how corn dominates our daily lives;

· Develop an informed opinion about the benefits and problems – social, economic, political and ecological – of introducing GM varieties of seeds, particularly corn, in Oaxaca, and engage in debate on this issue;

· Critically read a current children’s book on corn and then write, illustrate and bind a children’s book of their own on some aspect of corn or biodiversity.

Author:  DeLisa Brown-Guc, NEH Oaxaca 2011 Summer Scholar
RESOURCES NEEDED

1 CLASS SET OF Corn is Maize: The Gift of the Indians by 

Aliki
Introductory Reading on Ethnobotany and Biodiversity
Activity Worksheets:
· #1 Plants and Their Importance in Our Lives
· #2 Children’s Book Critique Worksheet
· #3 Developing a Study Guide Worksheet
· #4 Preview of Luna MarAn’s video “MAMAZ”
· #5 Web Evaluation Exercise
· #6 We’re Making a Book!
Three Powerpoint slideshows:

· Oaxaca, Cradle of Corn

· Oaxaca Ethnobotanical Garden

· GM Corn and Oaxaca Debate
Transcript for slideshow Oaxaca: Cradle of Corn and Oaxaca Ethnobotanical Garden

Website Evaluation Form

How-to for The Jigsaw Method
Luna MarAn’s video MAMAZ 
· Part I http://www.youtube.com/user/LunaMARAN#p/u/7/r8wl3qxZbFc
· Part II http://www.youtube.com/user/LunaMARAN#p/u/6/q434I0frTWo
Additional children’s books on corn from among the following:

· dePaola, Tomie.  Popcorn.
· Gibbons, Gail.  Corn.
· Landau, Elaine.  Corn: A True Book.
· Micucci, Charles.  The Life and Times of Corn.
· Robson, Pam.  Corn.
· Weiss, Ellen.  From Kernel to Corncob.

THE LESSONS

Day 1
Reading: What is Ethnobotany?  What is Biodiversity? 

In-class group work: Worksheet #1 Plants and Their Importance in Our Lives.
Homework #1:  Read “A Zillion Uses for Corn” at: http://www.ontariocorn.org/classroom/products.html.
Go through your house and list as many products as you can that contain corn.  For each product, say what it is, what company manufactured (or made) it, and what part of it contains corn.  If you can, say what form of corn – corn meal, syrup, alcohol, fructose, corn starch, etc. – is found in this product.  (You must find a minimum of ten items.)

Day 2 
Discuss Homework #1.  

Read Aliki’s Corn is Maize: The Gift of the Indians in class; go over vocabulary and main ideas.

Homework #2: Worksheet #2 Critiquing Children’s Books.
Day 3
Students will use Worksheet #3 Developing a Study Guide to devise questions for a study guide of Aliki’s book. In the second half of class, students will then work in groups to share and design their study guide. Copies of the book and study guides will be donated to the school library and made available to beginning ELL’s.
Day 4:
Continue working in groups on the study guide.

Day 5:  
Students will see a slideshow-illustrated 

Lecture, Powerpoint #1 Oaxaca, Cradle of Corn to practice oral note-taking skills.  
Homework:  Students should explore the English and Spanish pages of MAMAZ Collective at http://colectivomamazenglish.blogspot.com paying particular attention to the reasons the women give for forming their collective, and then check out the art that is made with, and about, maize.

After they receive their homework assignment, students will see a Powerpoint #2 Oaxaca’s Ethnobotanical Garden to increase listening skills and vocabulary.

Day 6:
Students will discuss Mamaz’s website and go over Worksheet #4 Preview Questions before seeing Part I http://www.youtube.com/user/LunaMARAN#p/u/7/r8wl3qxZbFc and Part II 


http://www.youtube.com/user/LunaMARAN#p/u/4/q434I0frTWo

of Luna MarAn’s video on Mamaz.

Class discussion of video will follow.

Day 6:
Students will use Worksheet #5 Website Evaluation to evaluate websites for bias.


Homework:  Students should generate a variety of search terms – i.e., “Gm corn,” “benefits gm corn,” “problems gm corn,” “gm corn Mexico,” etc. – and search the web for an article they will bring in and evaluate in groups tomorrow.

Day 7: 
Bring students to the computer lab where they will use what they’ve learned about website evaluation and work in groups evaluating their homework web sites for bias. 

Days 8,9,10:  Teacher should review the attached instructions on The Jigsaw Method.  


Students will read three articles about GM crops, one pro, one con, and one neutral:

· “Genetically Engineered Crops Can Feed the World!” Dr. Channaputra S. Prakash, 21st Century Science and Technology Magazine, Summer 2000 
http://www.21stcenturysciencetech.com/articles/ biotech.html
· “The Plot Against Mexican Corn,” John Ross, Counterpunch, February 14, 2007

http://www.counterpunch.org/2007/02/14/the-plot-against-mexican-corn/
· “Study Says Overuse Threatens Gains From Modified Crops,” Andrew Pollack, New York Times,  April 14, 2010

http://www.nytimes.com/2010/04/14/business/energy-environment/14crop.html?scp=3&sq=april%2014,%202010&st=cse
Day 11:
Debate and Discussion


This is a modification of the Philosophical Chairs method of debating issues.  After arranging the classroom chairs in a U-shape and designating each of the three sides as Pro GM corn, Undecided, and Against GM corn, instruct students to use what they’ve learned so far to take a position before beginning the discussion.  

Using Powerpoint #3 GM Corn and Oaxaca Debate, students will see each slide and then engage in a classroom discussion moderated by the teacher to debate the issue.  After the discussion has been exhausted for each point, students will have the opportunity to change chairs (and positions) if they want to before the next slide is shown.  By the end of the class, discuss how many students changed from pro to con or vice versa, how many did not change, and how many found themselves undecided.
Homework:  Have students write an evaluation of their experience with this lesson, if they changed their opening opinion or not, and why.

Final Assessment:

Days 12-15:  Students will use Worksheet #6 We’re Making a Book! And work individually, in pairs or in small groups of three to write and illustrate a children’s book modeled on Aliki’s Corn is Maize.

Teachers can use the following resources on bookbinding with young people for lessons in various book forms and the necessary art materials needed:


Booklyn Artists’ Alliance Education Manual


http://www.booklyn.org/education/000240.php

Susan Gaylord’s Making Books Teacher Tips:


http://makingbooks.com/teachertips.shtml
EXTENDING THE LESSONS

(1)  One exciting way to expand this topic would be to have students plant a garden to 
grow criolla maiz.  This creates new opportunities for students to keep an observation journal and become familiar with the scientific method.  

There are groups all over the US that give grants to schools who want to start classroom gardens.  The following are currently accepting applications:

· Grow to Learn – offers mini-grants of up to $2,000 to NYC teachers to start a garden.  Applications are taken twice a year with deadlines of November 30 and June 30.  The site offers practical tips on planning and designing a garden, professional development workshops, and curriculum to help turn a garden dream into reality:

 http://growtolearn.org/ 
· 2012 Youth Garden Grant – sponsored by Home Depot, these grants, between $500 and $1,000, are available nationally.  The next deadline is November 28, 2011:

http://www.kidsgardening.org/grants/2012-youth-garden-grants-1
You have to do a lot of research to find seed companies that will guarantee their products are not genetically modified.  The following guarantee that their seeds are open-pollinated and non-hybrid:

· St. Clare Heirloom Seeds:

http://www.stclareseeds.com/corn.html
· Baker Creek Heirloom Seeds:

http://rareseeds.com/vegetablesa-c/corn.html
Once you’ve successfully grown some ears of corn, the lesson could be further extended to include papermaking using corn silks:

· How to Make Corn Husk Paper

http://www.nativeaccess.com/ancestral/corn/CornHuskPaper.pdf
(2) This lesson could easily be adapted for an Advanced Placement Biology (http://www.collegeboard.com/student/testing/ap/sub_bio.html) unit  by adding more difficult readings and exercises.  It aligns with Chapter 20, “Biotechnology” of the standard text for AP Biology, Biology, 9th Edition, by Neil A Campbell and Jane B. Reece. 
Among the resources that could kick this unit up a couple of notches is the following:

· The Maize Full LengthcDNA Project

http://www.maizecdna.org/outreach/tpe.html
· Genetically Modified Foods Pros and Cons

http://www.buzzle.com/articles/genetically-modified-foods-pros-and-cons.html
· Genetically Modified Organisms (GMOs): Transgenic Crops and Recombinant DNA Technology
http://www.nature.com/scitable/topicpage/genetically-modified-organisms-gmos-transgenic-crops-and-732 

· “Should We Grow GM Crops?”  An online interactive debate from the companion web site to the PBS Frontline/Nova co-production Harvest of Fear.

http://www.pbs.org/wgbh/harvest/exist/
· The Economist Debates: Biotechnology

http://www.economist.com/debate/overview/187
READING -- What is Ethnobotany?

If you ask your friends what plant they like the most, they will often name a favorite flower – a rose, a daisy or a lily, for example.  But plants play a bigger role in our lives than simply as objects of beauty.    Plants are important as food, as medicine, as shelter and as clothing.  

The study of man and his relationship to plants is ethnobotany.  Ethnobotany explores how people have used plants since humans first walked the earth.  By looking at a society’s relationship to plants over time, we can learn about that society’s social and economic growth.  For example, research into the growth of cotton and tobacco as cash crops illustrates the growth of the southern American colonies as economic powers, the rise of slavery in the New Word and the political divisions that eventually led to the Civil War in the mid-19th Century.  
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On a more personal level, plants are important in man’s sacred rituals, festivals and holiday celebrations.  What would Christmas be without the Christmas tree?  Or a wedding without flowers?  Take a few minutes to work with your group to fill out the attached worksheet about plants in our lives.

Why is Biodiversity Important?

Biodiversity, or the variety of species, is important to the survival of mankind.  According to Botanic Gardens Conservation International (BGCI), over 270,000 plant species have been identified, but this is less than 10% of what may really exist.  What we do know is that one in eight of these species is currently threatened with extinction.  And the number one threat to plant diversity is human intervention, whether intentional or unintentional.  Overdevelopment that leads to pollution and climate change, overuse, and genetic engineering of crops can all lead to the destruction of plant species that have supported human survival for millennia.

In many parts of the world, ethno-botanical gardens are being established to preserve the many species of plants that are being threatened by humans.  This is done by collecting and documenting plant species and talking to indigenous people with knowledge of these plants and the role they have played in a society’s development.  The aim is to conserve what plant species still exist, educate the public about the necessity of plant diversity and promote the sustainable use of plants. 

In this unit, we will learn about how one plant – corn – is important in our daily lives.  Then we will focus on Oaxaca, Mexico, which is often called “The Cradle of Corn,” and explore the many pros and cons of genetic modification of corn.  We will learn why we can’t accept everything we find on the internet without evaluating the information for bias, and we will debate the question of genetically modified (GM) corn from the viewpoint of farmers in Mexico who have been affected.  Then we will write and illustrate a children’s book to inform younger readers of some aspect of what we have learned about ethnobotany, biodiversity, and GM corn in Mexico.

WORKSHEET #1 PLANTS AND THEIR IMPORTANCE IN OUR LIVES

(1) Who is in your group?    

__________________________

______________________

__________________________

______________________

Work together to list as many holidays, rituals and festivals as you can.  For each one, name as many plants as you can think of that are associated with the celebration:

	HOLIDAY, RITUAL OR FESTIVAL
	WHICH PLANTS ARE IMPORTANT TO THIS CELEBRATION?

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


WORKSHEET #2 CHILDREN’S NONFICTION BOOK CRITIQUE AND STUDY GUIDE

1. What is the title of the book?

2. Who is the author?

3. What can you discover about the author’s education and skills?

4. What year was the book originally published?

5. Has the book been updated since its original publication date?

6. Is the text age-appropriate?

7. Is there a list of sources in the back? 

8.  Is there a glossary of terms?

9. How do the visuals -- illustrations and layout -- add to the book’s content?

10. How would you improve the visuals?

11. List five important facts the author wants the reader to learn.

12. What do you think the main idea or message of the book is?
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WORKSHEET #3 DEVELOPING A STUDY GUIDE FOR ALIKI’S CORN IS MAIZE
Before beginning your worksheet, review the following points from yesterday’s class discussion and homework:

· What do you think the main idea or message of the book is?  What is the most important thing Aliki wants the reader to understand?

· What do you think are the most important supporting ideas or facts in the book?

Now you are ready to devise a study guide for young readers of Aliki’s book.  
1. Make a list of 5 words and their meanings that you think a reader should know after reading the book.

2. Write 2 “True or False” questions.

3. Write 3 questions that answer “Who?” “What?” “When?” “Where?” or “How?”.     Make sure that these are not questions that can be answered with a simple “yes” or “no.”

4. Write 2 questions that begin with “Why?” and require the reader to use evidence from the text.  This can be open-ended questions that have no “right” or “wrong” answer.

Now you are ready to work in groups to share questions and design the worksheet.  Feel free to use illustrations or drawings to make your guide more attractive.  

Once you have agreed on the questions and format, use the Discovery Education Puzzle Generator at http://www.discoveryeducation.com/free-puzzlemaker/?CFID=14889546&CFTOKEN=96487567
to generate a fun puzzle for your study guide.

Once we are finished, we will donate copies of Corn is Maize and our study guides to the school library.
WORKSHEET #4 PREVIEW OF MAMAZ VIDEO by Luna MarAn

Tomorrow we’re going to watch an independent video on YouTube by Luna MarAn on the importance of corn in the lives of women in Oaxaca, Mexico.  The women will be speaking in Spanish, but there is an English translation which you’ll be able to read.  Here are some things you should watch for:

1. MAMAZ stands for “Mujeres, Artistas, y el Maiz” – Women, Artists and Corn.  

2. What are some of the reasons women believe that pure maiz is important and must be saved?

3. According to the women, who benefits from growing genetically modified (transgenic) corn?

4. What are some of the complaints that the women have about the genetically modified (or transgenic) corn?

5. How do the women work to preserve the pure corn?

6. What are some of the ways the women express their love of corn through art?  

7. Why was the collective formed?  What are the advantages of collective versus individual action?

8. What advantage do the women feel they have because they’re women?

9. Pay special attention when you hear (see) the following words: 

· Biodiversidad (biodiversity)

· Resistencia (resistence)

10. Write down any questions you have after seeing the video.

WORKSHEET #5 WEBSITE EVALUATION EXERCISE

These sites are all “dot org” sites.  They are ranged by difficulty from easiest to more advanced:

A Zillion Uses for Corn

http://www.ontariocorn.org/classroom/products.html
Agriculture in the Classroom
http://www.agintheclass.org/
Mexico: Celebrating Indigenous Culture, Zapotec Autonomy and 

Uncontaminated Corn

http://upsidedownworld.org main/mexico-archives-79/2364-mexico-celebrating-indigenous-culture-zapotec-autonomy-and-uncontaminated-corn
Institute for Responsible Technology
http://www.responsibletechnology.org/
Greenpeace International 

http://www.greenpeace.org/international/en/campaigns/agriculture/problem/ genetic-engineering/
Biotechnology Industry Organization

http://www.bio.org/content/food-crops-derived-agricultural-biotechnology
(1) Have students use the website evaluation form attached to evaluate one of the above websites.

(2) More advanced students can use www.archive.org to further explore two of the websites:

· When was the web page for www.bio.org first created?

· What can you discover about the sponsorship of this web page that is not as apparent on the most recent version of the site?

· Look under Information About BIO at the bottom of the page.  What is the purpose of this organization?  

· When was the web page for www.greenpeace.org first created?

· What is their stated aim?

· What can you find out about the sponsorship of this organization?
WORKSHEET #6 

WE’RE MAKING A BOOK!

We’re going to take what we’ve learned about ethobotany, biodiversity and corn in Oaxaca and turn it into a children’s book that we will share with our school community.  

The first day we will work individually, in pairs or in small groups of three to choose a topic and write our text.  Some possible topics are:

· The discovery of domesticated corn by archaeologists in a cave in Oaxaca;

· The pros and/or cons of GM corn in Oaxaca;

· The struggle to keep criolla maiz pure;

· Retelling a corn myth from Mexico;

· The importance of a plant in your culture’s festivals or celebrations; or

· A topic of your choice.

We will use our notes, and look at other children’s books on corn before we brainstorm ideas for our book.  Some topics may require you to do additional research in our school library or online.  Let me know what help you need to write about a topic that inspires you!

Once we’re happy with our text, we’ll use our classroom library of picture books to determine how we want to illustrate our books.  Collage, colored pencils, pastel crayons, acrylic paints, watercolor and even digital photos from a color printer are all possibilities.  

After I show you some models of various bookbinding styles and how to create them, you will use plain printer paper to make a mock-up, or dummy, of your book.  You can use your dummy to plan where you will place your text and illustrations before you make your final copy.

Finally, we will make a display of our books and invite other classes to our opening.  After the opening, our books will be donated to the school library.
WEBSITE EVALUATION FORM

Student’s Name
WebpageTitle
URL [web address]:
1) When was the page created?
 When was the most recent update?
Does this information appear on the page? Yes___ No___ 

(Use the Wayback Machine www.archive.org if it is not on the page.) 
Do the changes in the development of the page alter your assessment of the information? Yes___ No___

If so, how?
2) Who is responsible for creating/maintaining the page? 
What are his or her credentials?
Do the credentials correlate with the subject matter of the page? Yes___ No___
Does this information appear on the page? Yes___ No___    (If No, use www.easywhois.com or www.alexa.com to trace the ownership of the site.) 

    
Is the author’s e-mail address on the page? Yes___ No___

The author is associated with (check all that apply):  K-12 school___

   university___   government agency___   organization___   company___ 

  other_____________________

3) Where did the author of the page get the information? 


Is the source credited on the page? Yes___ No___

4) Does the information on the page appear to be accurate? Yes___ No___
5) With what other source(s) could you corroborate the information?

EXTRA CREDIT
 Is there a bias or particular point of view? Yes___ No___ 

Please describe in your own words:

6)  Are the links from the page to other sites active? Yes___ No__

Do you find these links useful? Yes___ No___

Use the “link:” command in Google (For example, enter the following in the 

search box in www.altavista.com:

Do the sites that link in to the page give you any additional insight into the page’s validity? Yes___ No___

7) Are there any print sources that could give you the same information? 

Yes___ No___
If Yes, which sources?
Christopher Bowlin and DeLisa Brown, Stuyvesant High School Library
THE JIGSAW METHOD
Go over any introductory material as a class.

Divide the day’s readings into sections   Count the number of sections which we’ll call x.  This will determine the total number of groups students should be divided into.

Divide the students into x number of groups.

Within each group, designate individual students as A, B, C, D, E, etc.  IMPORTANT:  You must have at least as many group members as you have groups.  For example, if you have 5 sections to read, you must have 5 groups and each group must have at least 5 or more members.  

Give out the reading sections to each group along with guiding questions to help focus the discussion.

Have each group read their section together and take notes.  Each member of that group will become an expert on the information in the group’s reading.

Reconfigure the groups by placing all A’s in a new group, all B’s in a new group, etc.  Each group will consist of at least one student who has read a different section of the article.

Working from the beginning to the end of the article, each student will explain and summarize his section of the article for the other group members and will take notes on the other sections to report back to the original group.

Students return to their original groups to compare notes, find points of agreement or disagreement, and brainstorm questions for further discussion.

Adpated by DeLisa Brown-Guc, NYC Writing Project, 1992

