Arizona Agriscience Curriculum

Agriscience I

Standard:
21.0 Investigate approved biotechnology techniques.

Measurement Criteria:
21.4 Detect biotechnology techniques that have contributed to improve health. 
 

Student Performance Objectives


As a result of this lesson, the student will:

1. Describe how biotechnology contributes to improve health. 

Enrichment Objective*: Identify supporters of biotechnology.

LifeKnowledge Precepts: Action (1, 4)




Continuous Improvement (28, 31, 32) 

Time
Instruction time for this lesson: 50 minutes

Resources

Power point, www.ageducate.org/biotech/downloads/biotech_ppt/2002.ppt
More and Better Food with Biotechnology, http://agednet.com/subs/bt114.shtml
Tools, Equipment, and Supplies

Proxima

Handouts (1 copy for each student) of note sheets 

Blank white paper

Crayons, colored pencils, markers etc.

Lined paper for Dickens’s moment

Key Terms


Biotechnology


Human Genome Project


Biocontrol

Interest Approach

Imagine: a pig is sick and needs to be put down. The decision is made to donate “Wilbur’s” life to science. “Wilbur” is brought to the lab and his pancreas is removed. It is then taken down the hall and given to another scientist to have a specific substance extracted. Meanwhile, a student is walking down the hallway of their school. They have noticed their thirst is never quenched, they have to use the restroom all the time, and they are losing weight. It might be hard to see how these two situations are related but there is a connection. You see, “Wilbur” is providing insulin and the student walking down the hall is experiencing symptoms of having diabetes.  
Science has made the lives of many much easier. People are living longer, healthier lives. In the case of “Wilbur” and our student, it was science that allowed the insulin from a pig to be used in a human to treat diabetes. In years since, biotechnology has created many advances that not only aid in the health of humans but also plants and animals. Today we are going to discuss some of those advances in each area. 

Summary of Content and Teaching Strategies

Before we begin, I would like for you to take a moment and think of the definition of biotechnology. Where have you heard the word? What are some of the thoughts that you have when you think of the word?  Have the students share their definition with the person sitting next to them. How many of you agreed with the definition your neighbor came up with? Looks like we have some really smart students in here. 

Objective 1: Describe biotechnology and its importance. 

Use slide 2

Biotechnology is the use of gene science to create new products from plants and animals.  

This is the definition that we will need to remember as we work through this lesson and that we are not only dealing with what happens to plants and animals but the benefits to human health through these advances.

Use slide 3

Biotechnology provides:

· Improved food products

· Medical advances

· An enhanced environment

Use slide 4 

Progress in Agriculture

· Achievements of dedicated researchers

· Farmers adopting improved farming practices

Use slide 5

What had research given us?

· Hybridization

· Fermentation

· Pasteurization

 LK Precept Continuous Improvement – leadership and personal growth plan (28)

As we work through the rest of the lesson, we will be referring back to the advancements and progress that is continuing today. Biotechnology is continually improving itself and the results are of greater benefit the longer time goes on. Each of you is getting ready for your senior year of high school. What better time to take the same model of continuous improvement of biotechnology and apply it to your life. You still have time to create some goals and areas of improvement in your life. Figure out the steps needed to be successful and begin on your journey to be the best person you can be at the end of the next year and half. 

Activity: Use a Picasso moment for each student to create a drawing that encompasses the information for the areas of advancement that you just covered. Draw out an example prior to class. Example might include pictures of doctor’s office with people, pictures of animals and a really big farm. You are asking the students to tie the new information together into the package you are creating for them.

Hand out a blank sheet of white paper. 

We have just covered several areas that biotechnology has not only created but also advancements it is still working on. It is important we understand how those creations and advancements relate to our everyday lives. So….

At the word “Artist” you are going to create a masterpiece that I will be proud to display in my classroom during the remainder of this unit. You are to draw a whole painting that shows what biotechnology provides and the progress that has been made. Impress me with your inner Picasso. “Artist!”

Give the students 10 minutes to complete their masterpieces. Have several students share and explain their drawings.

Great job! Thank you for being willing to share your inner artist. You guys are very creative. 

Now let’s get back to the power point.
Use slide 6
Traditional Cross-Breeding

Use slide 7
Biotechnology: Tapping Nature’s Bounty

Use slide 8

Improved Food Products

· Healthier French fries and potato chips can be produced from potatoes that have been modified to increase their solids content. This reduces the amount of oil that is absorbed during the production of chips and the cooking of French fries. 

· Fruits and vegetables can be made to taste better by modifying them to ripen more slowly. Slower-ripening fruits and vegetables have improved flavor, can be transported over a longer time, and can remain fresh longer. In addition, researchers believe they can modify apples so they won't turn brown, remaining crispy and white for hours after being cut. 

· Grains, fruits and vegetables can be altered to contain more of the important nutrients, such as proteins, vitamins and minerals. Food crops can also be made more healthful by reducing their fatty acid profiles. 

· New rice, called "golden rice," has been developed that contains beta carotene, the nutrient that serves as a building block for vitamin A. This new rice offers a way to counter vitamin A deficiency, the leading cause of blindness in children in the developing world. 

· The nutrient and vitamin content of many foods can be improved through biotechnology. Some possibilities include improved nutrients in strawberries, and vitamin-enhanced sweet potatoes and canola oil. Fruits and vegetables can also be modified to contain more beta carotene and vitamins C and E. Tomatoes can be modified to contain even more naturally occurring antioxidants. 

Use slide 9

Benefits through Biotechnology

· Longer shelf life

· Better Taste

· Enhanced nutritional value

Use slides 10-11 

Biotechnology Breakthroughs

· New food enzyme used during cheese making process

· Chymosin (1990)

· First biotechnology food product approved in the United States

· Higher protein peanuts

· Longer shelf life for bananas and pineapples

· Sweeter bell peppers

· Tastier tomatoes

· Lower fat vegetable oils

Use slide 12

Medical Advances

Use slides 13-14

Biotechnology Breakthroughs

· Insulin (1982)

· First commercial biotech product

· Reliable, inexpensive source of insulin

· Rice

· Enriched with beta-carotene and iron

· Bananas

· Containing edible hepatitis vaccine

· Potatoes with higher solid content

· Garlic that lowers cholesterol

· Fruits and vegetables that reduce risks of cancer and heart disease

Use slide 15

An Enhanced Environment

Environmental biotechnology is not a new field. Familiar examples of older biotechnologies include composting and wastewater treatment technologies. However, recent developments in molecular biology, ecology and environmental engineering offer new environmental management opportunities. In general, there are five areas where biotechnology can be used. These include: 

1. Developing more accurate tools to monitor pollution levels, detect sources of pollution and assess the well-being of ecosystems; 

2. Cleaning up pollution by developing methods of transforming pollutants into less harmful substances; 

3. Using renewable resources to create new types of biodegradable packaging and other materials that eventually must be disposed of in landfills; 

4. Developing environmentally safe processes used in manufacturing and in the disposal of waste products; and 

5. Converting waste products into energy. 

Biotechnology can be used to modify organisms in our environment. Their basic biological processes can be made more efficient so they can degrade more complex chemicals and higher volumes of waste materials. This "new" environmental biotechnology is especially promising as a way of cleaning up polluted areas.
Use slide 16

Environmental Benefits

· Reduced pesticide use

· Lower energy requirements

· Cleaner Water

· Less soil erosion

Use slide 17

Breakthroughs in Biotechnology

Use slide 18

Looking Out for United States

· Environmental Protection Agency

· US Department of Agriculture

· Food and Drug Administration

Use slide 19

World Authorities Support Biotechnology

· American Medical Association

· American Diabetic Association

· Institute of Food Technologies

· World Health Organization

· Food and Agricultural Organization of the United Nations

Use slide 20


Quote from The American Society for Microbiology

Use slide 21


Quote form Dr. Patrick Moore

Use slide 22


Quote from Dr. Norman Borlaug

Use slide 23


Quote from Michael Jacobson

Use slide 24

Consumers Say Their Support for Biotechnology Would Increase



Table

Use slide 25

Consumer Food Safety Concerns



#1 Spoiled Food



#2 Improper Food Handling



#3 Artificial Ingredients



#4 Biotechnology

Use slide 26 

Biotechnology Provides

· Improved food products

· Medical advances

· An enhanced environment

What do we encounter on a daily basis that most of you could not live without? I am sure that for many the answer coming to mind was a computer. Not only have computers made communication much easier but they have also helped to greatly advance science. 

Both computers and biotechnology are likely to bring major changes into our lives. When the two are combined, the potential becomes hard to even imagine. Increased computer power is being used to store and manipulate all sorts of data, including the genetic information from human, animal and plant genomes. 

More information can be stored and moved more rapidly from place to place than ever before. Scientists are able to communicate more quickly with each other and share more data. New discoveries will come faster. There is potential for an exponential increase in the development of new biotechnologies. 

Activity: Use a Dickens Moment as a review for the methods of biotechnological advances that attribute to health. The students will gear their stories to one of the following choices: Improved food products, Medical advances, or Enhanced environment. They will use the benefits, products or actual techniques in the creation of their stories. Use the interest approach as an intro to your story as an example. 

At the word “Write”, you are going to impress me with your newfound knowledge. Each of you will write a story using any of the benefits, products or actual techniques we just discussed. Your storyline needs to have characters in it. Be as creative as possible and create a new story line or use an existing story to help you. “Write!”

As students are writing; walk around the room, offering suggestions where needed or simply reading the new creations. 

Wow! That was some very interesting reading. Are there any budding authors that would like to share their work? Thank you for sharing. You are well on your way to winning a Pulitzer Prize. 

As you go through the rest of your day, look at your surroundings and think: Did biotechnology make that? What about this has made my life better? Maybe you even think of new ways that biotechnology would make either your own or someone else’s life a little easier to live.

Review/Summary

With any new technology, it is important to be aware, not only of the products created but also the techniques used. We already mentioned there are people against biotechnology due to fears of the “unknown”. Each of you must strive to always be “aware” citizens. You should stay in touch with new information on the technologies and new creations around you. It is your job to make sure you are an informed consumer who will be able to make decisions based on sound judgment. What are some ways that we can use to ensure we are getting that sound information?

It is important to look for credible sources and make your own decisions on relevant information. Keep that in mind the next time you are on the Internet, watching TV or even having a discussion with your friends. What information do I need? What should I do with the information once I have it?

Application

Extended Classroom Activity:

*Enrichment Objective 2: Identify supporters of biotechnology. 


Several world authorities support biotechnology including American Medical 
Association, American Diabetic Association, Institute of Food Technologists, World Health Organization, the United Nation’s Food and Agriculture Association, and American Society for Microbiology.  In addition, consumers say that they would support biotechnology if it improves the taste of food, improves nutritional value, increases food production, and reduces pesticide use. 


Activity: Conduct a survey to determine high school students’ perception of 
biotechnology. 

FFA Activity:

Students can create a presentation for the Agricultural Issues CDE Contest or experiment for the Agriscience Fair. 

SAE Activity:

Students can research biotechnology applications that could improve their individual SAE project.  

Evaluation

Biotechnology Note Page

Standard:
21.0 Investigate approved biotechnology techniques.

Measurement Criteria:
21.4 Detect biotechnology techniques that have contributed to improve health. 

Objectives


1. Describe how biotechnology contributes to improve health. 

1.  Define Biotechnology: ____________________________________________________________________________________________________________________________________________

2.  Biotechnology provides ________________ ______________ products, 

_________________ advances and ____ _______________ _______________.

3.  Progress in agriculture has been made possible by _______________ ___

______________ _______________ and farmers _____________________

______________ farming ________________.

4.  Past research has given us ________________, _________________ 

and _____________________.

5.  How have our food products benefited through biotechnology?

_______________________ , _____________________, __________________

6.  What are five biotechnology breakthroughs affecting our food?

________________________________ , _______________________________

________________________________ , _______________________________

________________________________ 

7. How can biotech help the environment?

________________________________ , _______________________________

________________________________ , _______________________________

8.  Who are the governmental agencies controlling biotech in the United States?

________________________________ , _______________________________

________________________________ 

9.  Who are the world organizations who support biotechnology?

________________________________ , _______________________________

________________________________ , _______________________________

________________________________ 

10.  Consumers would support biotechnology more if it would increase:

	_____ %


	Improves the ______ of ____________

	_____ %


	Improves the _____________ value of _____________

	_____ %


	___________ food production

	_____ %


	________ _________________ use


11.  List the consumer’s food safety concerns:

#1____________________________________________________

#2____________________________________________________

#3____________________________________________________

#4____________________________________________________

#5____________________________________________________

12.  Biotechnology can provide:

________________________________ , _______________________________

________________________________.

Biotechnology Note Page – Answer Key

Standard:
21.0 Investigate approved biotechnology techniques.

Measurement Criteria:
21.4 Detect biotechnology techniques that have contributed to improve health. 

Objectives


1. Describe how biotechnology contributes to improve health. 

1.  Define Biotechnology: 

The use of gene science to create new products from plants and animals.
2.  Biotechnology provides improved food products, medical advances and an enhanced environment.
3.  Progress in agriculture has been made possible by achievements of dedicated researchers  and farmers adopting improved farming practices.

4. Past research has given us hybridization, fermentation and pasteurization.

5.  How have our food products benefited through biotechnology?

Longer shelf life, better taste, and enhanced nutritional value.

6.  What are five biotechnology breakthroughs affecting our food?

Higher protein peanuts, longer shelf life for bananas and pineapples, sweeter bell peppers, tastier tomatoes, lower fat vegetable oils.

7. How can biotech help the environment?

Reduced pesticide use, lower energy requirements, cleaner water, less soil erosion.

8.  Who are the governmental agencies controlling biotech in the United States?

Environmental Protection Agency, US Department of Agriculture, Food & Drug Administration

9.  Who are the world organizations who support biotechnology?

American Medical Association, American Diabetic Association, Institute of Food Technologists, World Health Organization, Food & Agricultural Organization of the United Nations

10.  Consumers would support biotechnology more if it would increase:

	57% 


	Improves the taste of food

	65% 


	Improves the nutritional value of food

	69% 


	Increases food production

	73% 


	Reduces pesticide use


11.  List the consumer’s food safety concerns:

#1   Spoiled Food
#2  Improper food handling
#3  Pestcides
#4  Artificial Ingredients

#5  Biotechnology

12.  Biotechnology can provide:

Improved food products, medical advances, an enhanced environment
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