


INTEGRATED PEST 
MANAGEMENT

Dedicated
to Reducing
Pesticides

Unit 2 Section 3 Lesson 8: “GM”...It’s Not Just a Car Anymore!

Focus Areas: Pest Control Methods - Cultural; Science, Computer
Technology, Language Arts
Focus Skills: Presenting evidence to persuade
Level of Involvement: AVERAGE

Objectives

* To research a current scientific topic

* To formulate an opinion on a current scientific dilemma

* To defend that opinion using a debate format

Essential Question

Should genetic modification continue to be used as a viable method to
increase a food supply?

Essential Understanding

GM, genetic modification of agricultural products is possible, but it is 
controversial.

Background

* Preview the PBS video Harvest of Fear and read Harvest of Fear 
Synopsis

* Handout 1 Food Fright

* Article Genetically Modified Foods: Are They Safe ?

* ARS News Service web page on Bt corn risk to monarch butter-
flies

Vocabulary

GM acronym for genetically modified plants or animals
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Challenge Form a pro or con opinion about genetically 
modified agricultural products!

Logistics Time: three classes:

1. a 45-minute class period to research online and 
print resources

2. a 45-minute class period to explain debate format,
and allow teams to prepare for debate

3. a 45-minute class period for debate 

Group size: 4 to 24 (the group should be divisible 
by 4 or 5 to accommodate team needs in the debate 
segment of lesson)              

Space: a computer lab for research and a room with 
group seating for debate

Materials Harvest of Fear video 
Harvest of Fear Synopsis *

article Genetically Modified Foods: Are They Safe ? *
computers with Internet access
ARS News web page on Bt Corn and risk to monarch 
butterflies *
access to recent publications
Handout 1 Food Fright *
Handout 2 Slow Peaches *
Handout 3 P rocedure for Debate *
Handout 4 Student Evaluation of a Debate *
Assessment for a Position Paper *
Assessment for an Editorial or Debate *
Assessment for a Graph *

* single copy provided

Preparations

1. Prepare copies of related articles, rules of debate and evaluation
sheets (one per individual).
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Preparations (continued)   

2. Arrange for use of computer lab if necessary.

Activity

Introduction

1. Introduce the term GM as it applies to genetically modified 
agricultural products.

2. Have participants share their personal background knowledge 
of topic.

3. Distribute background readings and allow time to read.

4. Distribute the debate rules for both opposing teams.

5. Divide group into teams of 4 or 5 and have them select (or 
assign) which side they will represent.

Involvement

1. Participants search websites and take notes to support their 
positions: pro or con GM usage in agriculture.

2. Review rules and procedure for debate.

3. Distribute evaluation sheets and have individuals fill out
biographical information.

4. The group works to develop presentation with arguments and 
rebuttals two minutes in length. The group assigns members to 
debate order.

5. Collect evaluation sheets.

6. Review Handout 3 P rocedure for Debate, particularly #5 and 
#6 of Preparation Section.
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Activity

Involvement (continued)

Option #1 Hold debate(s). Note: If you have more than 1 team per 
position, number pro and con teams and draw numbers to 
determine which teams debate each other.

Option #2 Hold an informal debate in which pro (P) and con (C) take 
turns presenting evidence to support their positions. Note:
An argument must be refuted prior to a new argument 
being introduced. Therefore, the pattern is support (Pro or 
Con) followed by rebuttal, followed by new argument by 
side that rebutted, etc. (pattern P-C-C-P-P-C-C, etc.).
Record the arguments on chart paper.

Follow Up

1. Discuss with group which side presented the stronger case. Be 
sure participants defend their choice with reasons.

2. Poll the group to determine if they are still opposed or supportive 
of GM foods in the products they use. How many people have
changed their opinion after the research/debate process?

Follow Through

Focus Areas: Math
Focus Skills: Taking a poll, creating a graph

1. Have participants (with leader or parent) poll shoppers at a local
supermarket to determine how many of them are:

a) Aware of GM ingredients in the foods they eat
b) Aware but unconcerned about the use of GM ingredients in

the foods they eat
c) Aware and concerned about the use of GM ingredients in 

the foods they eat

page 4             Unit 2 Section 3 Lesson 8: “GM”... It’s Not Just a Car Anymore!



Unit 2 Section 3 Lesson 8: “GM”...It’s Not Just a Car Anymore!

Follow Through (continued)

2. Record the reasons.

3. Graph the results.

Answer Key

None Needed

Assessment

1. Use the evaluation sheets for the debate and/or resulting graphs 
from Follow Through activities.

2. Have each participant write a position paper.

Resources

Internet Websites

http://www.foodfuture.org.uk/gmcrops/regulation.htm 

http://www.foodfuture.org.uk/gmcrops/benefits.htm

http://www.foodfuture.org.uk/gmcrops/therisks.htm

http://www.foodfuture.org.uk/whataregmcrops/.htm

http://www.pbs.org/wgbh/harvest/viewpoints/benefits.html 

http://www.pbs.org/wgbh/harvest/viewpoints/risks.html 

http://www.pbs.org/wgbh/harvest/exist/ [interactive excellent] 

http://dailynews.yahoo.com/fc/Science/Genetically_Modified_Food/

http://www.newscientist.com/hottopics/gm/ (multiple listings)
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Synopsis 

Harvest of Fear

In "Harvest of Fear," FRONTLINE and NOVA explore the intensifying debate over
genetically-modified (GM) food crops. Interviewing scientists, farmers, biotech and
food industry representatives, U.S. regulators, and critics of biotechnology, this two-
hour report presents both sides of the debate - exploring the risks and benefits, the
hopes and fears, of this new technology.

Hugh Grant, an executive with Monsanto - the leader in agricultural biotechnology--
and farmers like Gerald Tumbleson in Minnseota, tout the benefits of GM crops. They
say they can help feed the world and preserve the environment by reducing the need
for pesticides. One example: by inserting a gene from the organic pesticide Bacillus
thuringiensis (Bt) into crops such as cotton, corn, and apples, farmers can grow these
crops using very little pesticide.

Even more promising is the hope that GM technology can save lives. Scientists like
Charles Arntzen are working on GM techniques to make edible vaccines - inside
bananas and other foods - to combat viruses in developing countries.

But others aren’t so sure. Organic farmer Paul Muller argues that GM crops can
increase pest resistance and have other bad consequences for sustainable agriculture.
And opposition groups such as Greenpeace, Friends of the Earth and the Union of
Concerned Scientists are concerned that in redesigning plants using genes from other
organisms - even other species - a new, possibly reckless experiment is underway with
unforeseen impacts (video) on nature and the environment.

"Harvest of Fear" chronicles how in Europe, opponents like Charles Margulis with
Greenpeace, campaigned and nearly halted, the development and use of genetically-
modified foods. However, in the U.S., genetically modified crops like corn and soy-
beans have been in the food supply since 1996 - in everything from cereals to sodas.
Interviewing scientists like Martina McGloughlin and U.S. regulators such as Jim
Maryanski with the FDA, this report asks the key question: Is GM food safe to eat? 

This FRONTLINE/NOVA report also examines the contrasting public perceptions about
GM foods and what explains it. In Europe, there is skittishness about this new technolo-
gy. But in the U.S., focus group research reveals that American consumers’ top priority
is ’choice ’- if GM foods are labeled, it will help reduce fear.

Page 1



Unit 2 Section 3 Lesson 8: “GM”...It’s Not Just a Car Anymore!

Synopsis 

Harvest of Fear

Throughout this FRONTLINE/NOVA report, cameras take viewers inside the laborato-
ries of scientists developing the latest applications of GM technology, and show anti-
GM demonstrations in Europe and the U.S., including violent tactics employed by some
opponents. Some farmers had genetically-modified crops hacked away during the
night by "eco-terrorists." And members of the Earth Liberation Front claimed responsi-
bility for a fire at Michigan State University that destroyed a building being used for
work related to agricultural biotechnology.

Such demonstrations and protests, however, haven’t deterred the technology’s support-
ers. Pandora’s box has been opened, they say. No amount of protests or violent tactics
can put the lid back on. "We’ll not be able to stop this technology," USDA Secretary
Dan Glickman says. "Science will march forward." 

http://www.pbs.org/wgbh/harvest/etc/synopsis.html
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Handout 1 

Food Fright

By Melanie LeTourneau

New Frankenstein foods have become the target of protests in Europe.
Why are they so controversial?

At public school cafeterias in Berkeley, Calif. students can order prune burgers, rice
cakes, and other tasty treats.What they can t order is anything made from products that
have been genetically modified. In a genetically modified (GM) plant, the DNA has been
altered to give the plant new characteristics.

The Berkeley Unified School Board is not the only group that has taken a stand against
genetically modified foods. Anti-GM food protests have sprouted up elsewhere, particu-
larly in Europe, where genetically modified crops are called F rankenstein foods.

So what s all the fuss about? Here are two sides of the issue:

More than 28 million hectares (70 million acres) of GM crops now grow in eight different
countries, including the United States. GM crops are harvested and turned into every-
thing from potato chips to taco shells to soft drinks.

Why are GM foods so popular?  Many GM crops have been developed to help farmers
cut down on the amount of poisonous pesticides they need to use on crops.

'  Andrew Wiard / reportphotos.com Page 1
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Handout 1 

Food Fright (continued)

Scientists studying a common soil bacterium (Bacillus thuringiensis, Bt ) found that the
bacterium makes its own pesticide, a toxic protein that kills insects but doesn t harm
people. The scientists then pin-pointed the Bt gene that controls production of the toxic
protein. A gene is a segment of an organism s DNA.

Scientists removed the Bt gene from the bacterium and put it in the DNA of several crop
plants, including potatoes, cotton, and corn.When a bug takes a bite out of those geneti-
cally modified crops, the bug keels over and dies.

By manipulating other plant genes, biotechnology engineers have also created soybean
and corn crops that are resistant to a popular weed killer called Roundup. Now farmers
can spray their fields with Roundup to wipe out weeds without harming their crops.

Tastier Food

Experiments under way in several labs aim to create other beneficial types of GM foods,
including starchier potatoes and caffeine-free coffee beans. Genetic engineers are even
trying to transfer genes from a coldwater fish to make a frost-resistant tomato.

A low-sugar GM strawberry now in the works might one day allow people with health
problems such as diabetes to enjoy the little juicy red fruits again. Diabetes is an inabili-
ty to produce insulin, a hormone that helps regulate blood sugar levels. GM beans and
grains supercharged with protein might help people at risk of developing kwashiorkor.
Kwashiorkor, a disease caused by a severe lack of protein, is common in parts of the
world where there are severe food shortages.

Commenting on GM foods, Jonathon Jones, a British researcher, said: The future benefits
will be enormous, and the best is yet to come.

To some people, GM foods are no different from unmodified foods. A tomato is a tomato
is a tomato, said Brian Sansoni, a representative of the Grocery Manufacturers of
America.

Critics of GM food dispute Sansoni s opinion. They worry about the harm that GM crops
might do to people, other animals, and plants.
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Handout 1 

Food Fright (continued)

In a recent lab study conducted at Cornell University, scientists tested pollen made by 
Bt corn, which makes up one-fourth of the U.S. corn crop. The scientists sprinkled the
pollen onto milkweed, a plant that makes a milky juice and is the only known food
source of the monarch butterfly caterpillar.Within four days of munching on the milk-
weed leaves, almost half of a test group of caterpillars had died. Monarchs are consid-
ered to be a flagship species for conservation, said Cornell researcher Linda Raynor,

This is a warning bell.

In a similar experiment done by the the Scottish Crop Research Institute, scientists stud-
ied ladybugs feeding on aphids that had eaten GM potatoes. The ladybugs laid fewer
eggs than normal and died sooner than usual.

Another nontarge t insect affected by Bt crops in lab experiments was the lacewing
caterpillar. In one experiment, more than half of a group of lacewings died after eating
corn borer insects that had consumed Bt corn.

Tougher Bugs

Some insects that aren t killed by GM foods might find themselves made stronger. How
so? The insecticides used to protect most of today s crops are sprayed on the crops when
needed and decay quickly in the environment. But GM plants produce a continuous
level of insecticide. Insect species feeding on those crops may develop resistance to the
plants and could do so in a hurry, say the critics. Insects may also develop a resistance
to the insecticide Bt.

At a forum on GM food held last year in Canada, scientists raised yet another concern.
GM crops that have been made resistant to the Roundup herbicide might crossbreed
with wild plants, creating superweeds that could take over whole fields.

So where do you stand? Should GM foods be banned in the United States, as they are in
parts of Europe? Or do their benefits outweigh any of the risks they might carry?

Reprinted by special permission from Weekly Reader Corporation. CURRENT SCIENCE ¤,
is published by Weekly Reader. All rights reserved.
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ARS News Service
Agricultural Research Service, USDA
Kim Kaplan, (301) 504-1637, Kaplan@ars.usda.gov
October 5, 2001

Information about Bt corn s impact on monarch butterflies is now available on a web
page (http://www.ars.usda.gov/is/br/btcorn/) from the Agricultural Research Service.
The core of the web page is research coordinated by ARS and recently published in the
Proceedings of the National Academy of Sciences.

That Bt corn might present a risk became a matter of scientific and public concern when
a small study in 1999 indicated caterpillars suffered when given no choice but to feed on
milkweed leaves heavily dusted with Bt corn pollen. Bacillus thuringiensis (Bt) is 
a soil bacterium used as an effective alternative to chemical insecticides for controlling
moth pests.

Two major questions needed to be scientifically answered to establish whether Bt corn
actually posed a threat to monarch caterpillars - the direct toxicity of Bt pollen for cater-
pillars and the likelihood that caterpillars might be exposed to that much pollen, accord-
ing to entomologist Richard L. Hellmich with the ARS Corn Insects and Crops Genetics
Research Unit in Ames, Iowa. (http://cicgr.agron.iastate.edu/CICGR/home.html)

The studies found monarch caterpillars are not very sensitive to pollen from most types
of Bt corn, and that caterpillar exposure to Bt pollen is low. It took pollen levels greater
than 1,000 grains of pollen per square centimeter (cm2) before there were any toxic
effects in monarch caterpillars, and even greater levels before the effect was significant.

Caterpillars were found on milkweed in cornfields during the 1-2 weeks pollen is shed
by corn, but corn pollen levels on these plants were found to average only about 170
pollen grains per cm2 . Less than 1% of the milkweed leaves in cornfields had pollen lev-
els exceeding 1,000 grains per cm2 during pollen shed.

One variety of Bt corn - Bt 176 - did have a toxic effect with pollen doses as small as 10
pollen grains per cm2 . Bt 176 is one of the earliest forms of Bt corn and has never been
planted on more than 2% of the corn acres. It will be completely phased out by 2003.

http://www.ars.usda.gov/is/br/btcorn/
http://cicgr.agron.iastate.edu/CICGR/home.html
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Handout 3 

Procedure for Debate

Determining the Proposition

1. The sides Pro and Con are determined by a coin toss in the following manner;
the side who wins the toss chooses which side of the issue it wishes to support and
becomes the PRO side. The debate proposition is worded accordingly. For example:

a) GM foods should be included in the human diet.

b) GM foods should be banned from the human diet.

Note: The debate proposition must be worded in the positive. No negative words may
be used. Therefore, GM foods should not be included in the human diet  is incorrect.

Preparation

1. Combine the notes taken by all the team members to create a master list that 
supports your position.

2. Using the master list created in #1, determine the strategies and order your 
team will use to present their arguments. Note: As your team will probably not 
have the opportunity to present every supportive argument, choose the strongest 
reasons and make sure your plan assures that they are used.

3. Brainstorm with team members to create a list of reasons the opposing side 
will probably use.

4. Develop rebuttals for each reason the team believes the opposition will use 
to argue its position.

5. Based on the directions for the debate given below, decide the order in which 
each team member will speak in the debate. Note: The team members who are 
responsible for rebuttal must be able to speak spontaneously as their 
presentation will be in direct response to what the opposition says.

6. Each team member prepares a brief opening statement that establishes the 
team s position. Obviously each statement needs to be different. Their content,
form and presentation are part of the team s strategy.
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Handout 3 

Procedure for Debate

Debate Format

1. The debate proposition is read and the participants are introduced by the 
monitor. (PRO followed by CON). Throughout the debate NO ONE speaks 
until recognized by the monitor.

2. Each participant gives an opening statement. The order alternates between 
PRO (in favor) and CON (opposed to).

3. PRO #1 presents an argument to support the debate proposition.

4. CON #1 presents a rebuttal to the argument of PRO #1.

5. CON #2 presents an argument against the debate proposition.

6. PRO #2 presents a rebuttal to the argument of CON #2.

7. PRO #3 presents a new argument to support the debate proposition.

8. CON #3 presents a rebuttal to the argument of PRO #3.

9. CON #4 presents a new argument against the debate proposition.

10. PRO #4 presents a rebuttal to the argument of CON #4.

11. Each side gives a summation of its position. This may be done by the 5th 
member of each team or if teams consist of 4 members only, by any 
preselected team member.

12. Questions from the floor (audience) are optional and directed by the monitor.

Page 2



Unit 2 Section 3 Lesson 8: “GM”...It’s Not Just a Car Anymore!

Handout 4 

Student Evaluation of a Debate

Name: _____________________ Date: _______________

Excellent Average Fair Poor

Shows an understanding of the issue   ________     ________         _____    ______

Presents relevant information ________     ________         _____    ______

Strengthens team s position with either      
additional evidence or rebuttal ________     ________         _____    ______

Clarity, pace and volume are correct ________     ________         _____    ______

Presentation is well-organized ________     ________         _____    ______

Observes the time restrictions ________     ________         _____    ______

Student Evaluation of a Debate

Name: _____________________ Date: _______________

Excellent Average Fair Poor

Shows an understanding of the issue   ________     ________         _____    ______

Presents relevant information ________     ________         _____    ______

Strengthens team s position with either      
additional evidence or rebuttal ________     ________         _____    ______

Clarity, pace and volume are correct ________     ________         _____    ______

Presentation is well-organized ________     ________         _____    ______

Observes the time restrictions ________     ________         _____    ______
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Assessment for a Position Paper

Criteria Possible Points Points Earned

1. The problem is identified in a strong opening
statement. ______ ______

2. Relevant scientific concepts are included 
and used correctly. ______ ______

3. Scientific vocabulary is explained. ______ ______

4. Information is accurate. ______ ______

5. The causes of the problem are summarized. ______ ______

6. Recommendations for the solution are made. ______ ______

7. Recommendations are logical and plausible. ______ ______

8. Visual aids are used effectively. ______ ______

9. There is a strong closing position statement. ______ ______

10. Mechanics, spelling and neatness is exemplary. ______ ______

Comments:

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________
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Assessment for an Editorial or Debate

Criteria Possible Points Points Earned

1. Shows an understanding of the issue(s). ______ ______

2. Presentation has both a strong opening 
and closing. ______ ______

3. Opposing arguments are anticipated and
refuted. ______ ______

4. Clearly addresses the main ideas. ______ ______

5. Tone is both rational and logical. ______ ______

6. a. Mechanics are correct (if written).

b. Delivery; clarity, volume and pace (if oral). ______ ______

7. Presentation is well organized. ______ ______

Comments:

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________
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Assessment for a Graph

Criteria Possible Points Points Earned

1. There is an explanatory main title. ______ ______

2. Starting points and intervals are appropriate. ______ ______

3. Axes are clearly and correctly labeled. ______ ______

4. The data is plotted correctly. ______ ______

5. The graph is easily understood. ______ ______

6. Space is used well. ______ ______

7. The graph is neatly done. ______ ______

Comments:

Assessment for a Graph

Criteria Possible Points Points Earned

1. There is an explanatory main title. ______ ______

2. Starting points and intervals are appropriate. ______ ______

3. Axes are clearly and correctly labeled. ______ ______

4. The data is plotted correctly. ______ ______

5. The graph is easily understood. ______ ______

6. Space is used well. ______ ______

7. The graph is neatly done. ______ ______

Comments:






























