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Introduction
This project is about the genetic modification of food.  Genetic engineering is a difficult topic for students to understand; therefore this project is designed for the students to do their own research on genetic engineering.  Since genetic engineering is also a controversial topic, this project allows the student to use the Internet to find out the pros and cons of genetic engineering and formulate their own opinions based on this information.

Learners
This project is designed for the Living Environment curriculum grades 9-12.  It can also be used for any genetics education course.

Resources

The students will need a computer, the internet, pen or pencil, the worksheet is included but must be printed.
Standards
2. Organisms inherit genetic information in a variety of ways that result in continuity of structure and function between parents and offspring. 

Students: 

· describe sexual and asexual mechanisms for passing genetic materials from generation to generation. 

· describe simple mechanisms related to the inheritance of some physical traits in offspring. 

3. Individual organisms and species change over time. 

Students: 

· describe sources of variation in organisms and their structures and relate the variations to survival. 

· describe factors responsible for competition within species and the significance of that competition. 

4. The continuity of life is sustained through reproductions and development. 

Students: 

· observe and describe the variations in reproductive patterns of organisms, including asexual and sexual reproduction. 

· explain the role of sperm and egg cells in sexual reproduction. 

· observe and describe developmental patterns in selected plants and animals (e.g., insects, frogs, humans, seed-bearing plants). 

· observe and describe cell division at the microscopic level and its macroscopic effects. 

5. Organisms maintain a dynamic equilibrium that sustains life. 

Students: 

· compare the way a variety of living specimens carry out basic life functions and maintain dynamic equilibrium. 

· describe the importance of major nutrients, vitamins, and minerals in maintaining health and promoting growth and explain the need for a constant input of energy for living organisms. 

6. Plants and animals depend on each other and their physical environment. 

Students: 

· describe the flow of energy and matter through food chains and food webs. 

· provide evidence that green plant make food and explain the significance of this process to other organisms. 

7. Human decisions and activities have had a profound impact on the physical and living environment. 

Students: 

· describe how living things, including humans, depend upon the living and nonliving environment for their survival. 

· describe the effects of environmental changes on humans and other populations. 

Process

The students will use this project to learn more about the internet and use the valuable resources available on it.  Students will gain an understanding of genetic engineering and learn more about the positive and negative points involved.  From this project, students will formulate their own opinions about genetic modification of food, and determine what they think about where it is going in the future.
Evaluation
Students will take the information they have gathered in their worksheet and choose a side of the issue, whether they agree or disagree with genetic engineering of food.  They will choose either three pros or three cons, and design an argument for each choice.  The class will be split into those that agree and those that disagree, and they will take turns debating the issue.  At the end of the class, the students will revote on how they feel about genetic engineering.  The students should be graded on how well they worked on justifying their opinion from the information they found in the treasure hunt.

Credits and References
http://library.trinity.wa.edu.au/subjects/science/genetic.htm definition genetic engineering

http://www.agwest.sk.ca/sabic_qa.shtml controversial issues

http://www.mercola.com/2001/jul/25/bioengineered_food.htm why should FDA label

http://www.agwest.sk.ca/event_inf_jan94.shtml how transgenic plants are made

http://www.ems.org/biotech/brief_history.html firsts in genetic engineering, future things

http://www.sln.org/pieces/davis/studentsonline1.htm stages and pros

http://www.heall.com/body/healthupdates/geneticengineering/untested.html cons

http://www.americanradioworks.org/features/gmos_india/history.html history of

http://www.howstuffworks.com/question148.htm What is GE

http://www.psych.utoronto.ca/~rci/KNews5.html what is GE

http://www.agwest.sk.ca/TransgenicPlant.html video on transgenic plant

http://ific.org/proactive/newsroom/release.vtml?id=18040 benefits

http://www.foe.org/safefood/geplants.html cons

http://academy.d20.co.edu/kadets/lundberg/dna.html DNA pictures and background

http://www.casualjoy.com/dance/fruit/ fruits
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