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What Is Global Climate Change?

The potential impacts of global warming have been studied for nearly 50 years. Scientists
shifted the topic to global climate change as it became clear the response of various parts of
the planet to increasing amounts of carbon dioxide in the atmosphere could be different. Not
all regions of world may respond to atmospheric changes by warming. Scientists from many
disciplines have contributed their special knowledge to the study of climate change. Huge
computer models have been synthesized to predict the response of Earth systems to changes
in the atmosphere. As a result, this topic provides you with a wide range of questions that you
can ask about the models, the science, and society’s response. Individual opinions vary on
different aspects, providing a wide spectrum of subjects that your students can research. The
topic will also help your students understand how science concepts develop through the
presentation of findings by researchers, peer review and challenges, and societal applications.

Is This a Discussion, a Dialogue, or a Debate Topic?

Opinions about the truth of global climate change have varied widely since the concept was
introduced in the early 1980s. In the high-school science classroom, this topic can provide
you with an excellent framework for debate. You may wish to use this as a topic for
discussion before debate so you can clarify science concepts. You may also want to have
dialogue after the debate, to model the process legislators undergo to debate an issue and
then work within committees to come to a consensus on addressing the issue.

Current events around the world make this subject too engaging to omit from the debate
format. One of many position statements is presented in this lesson. You could address other
aspects of global climate change, such as the following:

e whether the sources of carbon dioxide increase are natural or human-made
* what the greatest impact of the increase of the warming trend will be

» other strategies for a response, such as the development of renewable energy vehicles

Preparation: 15 minutes in class, plus homework

Instruction: four 45-minute class periods—one class period for each
pair of debate teams (three students per team)

TIME
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Position Statement

Global emissions of CO, into the atmosphere must
be reduced. The most important first step for all
countries to take is to establish a cap and trade

program that identifies the upper limit of emissions
for each polluting industry.

Classroom Format

Your students should have a good understanding of climate before preparing for this debate. The

debate would best be used in the Extension stage of the Learning Cycle (Bybee et al., 1989). Your
students would then be applying their understanding of Earth systems to current phenomena that
science is researching. It is also helpful for your students to have developed their skills in creating

explanations supported with evidence and analyzing reasoning for fallacies.

This position statement covers only one small aspect of climate change. If your course work
addresses another aspect of the issue, refocus the position statement. Students should research
both the pros and cons of the position statement.

As an alternative to having debates every day for four days, you can also have debates spread
over a whole course. Teams can be selected at the beginning of the course, with different topics
scheduled every month. The format and your overall pre-instruction would be the same for all
topics, varying only in content.

The number of students on each debate team is determined in the following directions based
on a classroom of 24. If you have fewer students, adjust the number of teams, being sure you
have an even number so you are able to have pairs of debate teams. This will then allow you to
decide the number of students on each team.

Preparation (15 minutes during prior class)

1. Distribute the student pages and the Student Summary: Debate section as homework.
2. Explain the debate format, including time limits.

3. Create debate teams of three students each.
4

Based on the experience of your students, either assign the pro and con positions or
have students choose for themselves. (If you have more experienced students, you can
have them prepare for both sides and then assign the pro and con positions just before
the debate.)

5. Have the debate teams decide which part of the debate each member will give.
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Students should come prepared with notes on their solution, supported by evidence.

Review criteria for assessing debate teams.

During Class

© %0 N o ko

10.

11.

12.
13.

14.
15.

Review again the process for debate, including time limits.

Explain that for each debate, those in the audience will be given time to note the good
points of each team presenting and make possible suggestions for improvement. Each
student in the audience should have a separate sheet of paper for each team with the
statement being debated and the word pro or con written at the top. These sheets will
be collected at the end of each debate and given to the teams after all the debates are
completed.

Set up the order of presentations by teams. (10 minutes for steps 1-3)
Have the first pair of teams come to the front of the room.

Have the pro team (Team A) give their position statement. (3 minutes)
Have the con team (Team B) give their position statement. (3 minutes)
Have Team A give their evidence statement. (3 minutes)

Have Team B give their evidence statement. (3 minutes)

Give each team 3 minutes to prepare three rebuttal questions for the opposing team.
Have members of the audience note the positive points and make possible suggestions
for each team. (3 minutes)

The teams will alternate asking their rebuttal questions. One member of Team A asks
Team B a question. Team B will select one person to respond. The responder can ask the
questioner for clarification on any part of the question. The responder has 1 minute to
reply. Then one member of Team B asks Team A a question. The teams alternate until all
questions are asked. (12 minutes)

Give teams 3 minutes to organize their summary statements. Have the audience write
comments on the presentations. (3 minutes)

Give each team 3 minutes to present their summary statement. (3 minutes)

Give the audience 2 minutes to write comments and their vote on their assessment
sheets.

Collect the comments to distribute later.

Continue with the same format for the next three sets of presentations.
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Assessment Criteria

* Content is accurate.

* Supporting evidence is linked to statements made.

* Opinion is clear, well reasoned, and without fallacies.

* Presenters speak clearly, look at audience, and are well organized.

* Questions to opposing side are clear and well targeted at weaknesses in the argument.

* Rebuttals specifically respond to questions and give supporting evidence where possible.

* Presenters are respectful of their audience and opposing team members.

Standards

National Science Education Standards

Unifying Concepts and Processes: Evidence. Models and Explanations; Constancy, Change
and Measurement (pp. 117-118)

NSES (9-12) A4-6 : Formulate and Revise Scientific Explanations and Models Using Logic
and Evidence; Recognize and Analyze Alternative Explanations and Models; Communicate
and Defend a Scientific Argument (p. 175)

NSES (9-12) B3, 6: Physical Science—Chemical Reactions, Interactions of Energy and
Matter (pp. 178—180)

NSES (9-12) C5: Life Science, Matter, Energy, and Organization in Living Systems (p. 186)

NSES (9-12) D1, 2: Earth and Space Science—Energy in the Earth System, Geochemical
Cycles (p. 189)

NSES (9-12) E2: Understandings about Science and Technology (p. 192)

NSES (9-12) F3, 4, 5, 6: Science in Personal and Social Perspectives—Natural Resources,
Environmental Quality, Natural and Human-induced Hazards, Science and Technology in
Local, National and Global Challenges (pp. 197-199)

NSES (9-12) G1, 2, 3: History and Nature of Science—Science as a Human Endeavor,
Nature of Scientific Knowledge, Historical Perspective (pp. 200-201, 204)

Benchmarks for Science Literacy

BSL (9-12) 1A: The Scientific World View (p. 8)

BSL (9-12) 1B 6 & 7: Scientific Inquiry (p. 13)

BSL (9-12) 1C 5, 7 & 8: Scientific Enterprise (pp. 19-20)
BSL (9-12) 3C: Issues in Technology (p. 57)
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BSL (9-12) 4E 4-6: Energy Transformations (p. 86)
BSL (9-12) 5E: Flow of Matter and Energy (p. 121)
BSL (9-12) 7C 4: Social Change (p. 163)

BSL (9-12) 7D: Social Trade-offs (p. 166)

BSL (9-12) 7E: Political and Economic Systems (p. 170)
BSL (9-12) 7F: Social Conflict (pp. 173-174)

BSL (9-12) 7G 4: Global Interdependence (p. 178)
BSL (9-12) 8B: Materials and Manufacturing (p. 191)
BSL (9-12) 8E: Information Processing (p. 203)

BSL (9-12) 10J: Harnessing Power (p. 259)

BSL (9-12) 11B: Models (p. 270)

BSL (9-12) 11C: Constancy and Change (p. 275)
BSL (9-12) 12D: Communications Skills (p. 297)
BSL (9-12) 12E: Critical-Response Skills (p. 300)

Possible Student Preconceptions (Benchmarks for Science Literacy)

» Students often do not understand that scientific knowledge advances with the
interaction theory and observations, and that sometimes these advances can result from
a reinterpretation of previous observations. (p. 332)

* It is difficult for students to distinguish between a description of evidence and the
interpretation of evidence. (p. 332)

* Students go through a continuum of learning—from the notion that knowledge is right
or wrong, to identifying mere opinion vs. informed opinion supported by reasons and
evidence, and finally to understanding that two individuals can “legitimately hold
different explanations of the same set of observations.” (p. 333)

» Students often believe that changes that have happened on Earth on a geologic time
scale occur rapidly in cataclysmic events. (p. 336)

* High school students often do not see heat transfer as an interaction. (p. 337)

* Some students do not have a clear understanding of air as matter, and hence do not
grasp that it heats up. (pp. 336-337)

* Few high school students understand the molecular basis of heat transfer. (p. 338)

* High school students often think energy transformations involve only one form of
energy at a time. These students may also have trouble understanding energy
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conservation—that energy cannot be created or destroyed. Their interpretation is that
energy is being stored to be released later in its original form. (p. 338)

* Many students do not recognize the role of debate, disagreement and conflict in the
operation of democratic political systems. (p. 348)

* Some high school students may think of models as physical copies of reality, not
conceptual representations. They may not understand the value of comparing its
predictions to actual observations. (p. 357)

* Many students will inappropriately infer cause when finding a correlation in data. In
particular, students have a hard time identifying that a variable has no cause or that it is
correlated in the opposite way then the students conceived. (p. 361)

* Most high school students will accept arguments based on inadequate sample size,
accept causality from contiguous events and accept conclusions based on statistically
insignificant differences. (p. 361)

Teacher Resources

Benchmarks for Science Literacy

www.project2061.org/publications/bsl/online/bolintro.htm

This site has the standards for science education written by the American Association for the
Advancement of Science.

Cornell University Library—Evaluating Web Sites: Criteria and Tools

www.library.cornell.edu/olinuris/ref/research/webeval.html

This is Cornell University Library’s compilation of many resources and lists of criteria for
examining web sites for reliability.

Debate Central: Resources for High School Students

www.debate-central.org

This site includes general information on debates, various formats, and resources for some
other topics.

Global Change and Environmental Education Resources

www.gcrio.org/educ.html

This site includes links to resources for background on global change.
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International Debate Education Association: Teaching Resources

www.idebate.org/teaching/index.php

This site covers all aspects of debate, including various formats, classroom activities, and
practice exercises. It includes lists of background resources on a wide variety of topics such as
global climate change and identifies questions with pro and con positions for the topics.

National Public Radio: Global Warming Is Not a Crisis
www.npr.org/templates/story/story.php?storyld=9082151

This is a link to the National Public Radio broadcast of a 50-minute debate on the issue of
global warming looking at a wide variety of opinions on the subject.

The National Science Digital Library

http://nsdl.org/search/?n=10&qg= +debate+global+change+high+school+science&Submit
=Search&grade%5B%5D =1.4&s=0&verb=Search

This is a link to the search results from The National Digital Library (www.nsdl.org) on
global climate change. It provides annotated links to a variety of resources.

National Science Education Standards
http://books.nap.edu/openbook.php?isbn=0309053269

This site has the standards for science education written by the National Research Council.

UC Berkeley—Teaching Library Internet Workshops
Evaluating Web Pages: Techniques to Apply & Questions to Ask

www.lib.berkeley.edu/TeachingLib/Guides/Internet/Evaluate.html

This site includes a good summary of methods for examining the reliability of web sites, from
checking URLSs to examining notations, references, and organizations linked to the web site.
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Student Summary: Debate

debate (from the French debatre, meaning “to fight”)—a regulated
discussion of a proposition between two matched sides
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What Is a Debate?

Debate is an important tool for presenting two different opinions on a question that
needs to be decided by a vote. It is common in politics, when two opposing candidates
for office present their solutions to a social problem.

Debates can be held between individuals or teams. Each side has a set amount of

time to present their argument and evidence. The opposing side then has a chance to
respond to their opponent’s ideas with counterarguments. Once completed, each side
summarizes their opinions, best evidence, and best justification of why their ideas are
better than the other side’s. The audience then votes for the side with which they agree.

How Do | Prepare for a Debate?

1.

2.
3.

Debate teams of three students are formed.

Your debate team is given a Position Statement.

Your team researches the topic to understand both sides of the position so you
can be for or against it.

. Your team is assigned one of the argument to defend.

Each member of the debate team chooses to complete the position statement, the
evidence statement, or the summary. All team members review the sections and
take part in the cross-examination.

The person completing the position statement prepares a short presentation
(3 to 5 minutes) on why he or she believes the statement is true or false.
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7.

10.

11.

12.

The person completing the evidence statement writes a short statement
(3 to 5 minutes) about the evidence that supports the reasoning given in the
position statement.

The person completing the summary prepares a short statement challenging the
opponent’s argument. The summary statement also restates your team’s argument
to dispel any doubt your opponents may have placed on your argument.

. All members of your team should try to spot the potential weaknesses in your

team’s own argument. You should also prepare to respond to possible questions
from your opponents (rebuttal).

All members of your team should work together to spot the weakest points of your
opponent’s argument. You should also create questions for your opponents that
can show why their view might be unreasonable (cross-examination).

During the debate, teams take turns giving presentations. The positive position
statement comes first, then the negative. This is followed by alternating evidence,
cross-examinations, and finally, alternating summary statements.

At the end of the debate, the audience votes to show whose position was most
persuasive.

How Can Our Debate Team Improve Its Presentation?

1.

Closely examine both sides of an issue to predict your opponent’s statements
and evidence.

Together, outline the reasoning behind your debate team’s position. Then identify
data that support your ideas.

Check your argument to make sure that there are no fallacies in your reasoning.
Identify the weakest points in both your own and your opponent’s arguments.

Create targeted questions that show the faults in your opponent’s arguments.
Create rebuttals to possible questions your opponents might ask.

Organize your notes so you can respond to the specifics of your opponent’s
rebuttal questions. Be sure to prepare a counterargument for your summary that
addresses any weaknesses in your argument that were pointed out.

Be sure to support every point in your argument with reliable data from multiple
sources if possible.
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Debate: Globél \
Y e Climate change

What Is Global Climate Change?

Every day the news has some information about changes occurring to our home
planet, Earth. The ice caps are melting. Glaciers in the Alps are disappearing.
Ferocious storms are more frequent. Heat waves are becoming more dangerous. The

importance of this information is undeniable, but what does it all mean, and what
should be done about it?

Position Statement

Global emissions of CO, into the atmosphere must
be reduced. The most important first step for all
countries to take is to establish a cap and trade

program that identifies the upper limit of emissions
for each polluting industry.

1. You will be assigned to a three-member debate team and given a position to
defend, either for or against the position statement.

2. With your debate team, you will present the position either for or against the
position statement.

3. Each member of your debate team should select one part of the debate to present:
the position statement, the evidence statement, or the summary (see Student

Summary: Debate section). Every member of the team will take part in the cross-
examination and ask opponents a question.
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4. Research both sides of the position—both for and against it—so you will be
familiar with what your opponents might say. Be sure to take notes. Record book
titles and page numbers or addresses of web sites where you find your
information.

5. Using your debate team’s research notes, outline your position, the supporting
evidence, and any weak points in your argument.

6. Prepare a list of possible weaknesses in your opponent’s argument.

7. Each team member should individually prepare a position statement, an evidence
statement, and a summary using the team outline.

8. All members of the debate team should review the statements and suggest
improvements.

9. As a team, write at least five questions the opposing team might ask based on any
weak points in your position. Prepare answers to these questions.

10. As a team, find the weak points in the opposing team’s position and create at least
five questions to ask them.

11. Review your presentation and questions. Keep in mind who the audience is and
what might help persuade them.

12. Practice the statements, being sure they are within the time limits allowed. Learn
them well enough so you can look at the audience rather than at your notes when
presenting.

. Debate Format‘

Team A—for the position statement (pro)

Team B—against the position statement (con)

Team A makes position statement (3 minutes).
Team B makes position statement (3 minutes).
Team A gives evidence in support of position (3 minutes).

Team B gives evidence in support of position (3 minutes).
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Break for each team to form questions (3 minutes).
Team A presents question 1 to Team B.

Team B responds to question 1 (1 minute).

Team B presents question 1 to Team A.

Team A responds to question 1 (1 minute).

Team A presents question 2 to Team B.

Team B responds to question 2 (1 minute).

Team B presents question 2 to Team A.

Team A responds to question 2 (1 minute).

Team A presents question 3 to Team B.

Team B responds to question 3 (1 minute).

Team B presents question 3 to Team A.

Team A responds to question 3 (1 minute).

Break for each team to form a summary (3 minutes).
Team A gives summary statement (3 minutes).

Team B gives summary statement (3 minutes).

. Resources

Cornell University Library—Evaluating Web Sites: Criteria and Tools

www.library.cornell.edu/olinuris/ref/research/webeval.html

This is Cornell University Library’s compilation of many resources and lists of criteria
for examining web sites for reliability.

Global Change and Environmental Education Resources

www.gcrio.org/educ.html

This site includes links to resources for background on global change.
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