DRAFT ACTIVITY FOR PLT SECONDARY MODULE: SOUTHERN FORESTS AND CLIMATE CHANGE

FOR MORE INFO, SEE: WWW.PINEMAP.ORG/EDUCATION/SECONDARY

Clearing the Air
Students learn about the scientific evidence supporting climate change, use this information to evaluate and improve common conclusions that people draw about climate change, and participate in a role play or group discussion to negotiate solutions. Through this activity, students explore the nature of science and better understand why there are various perspectives about climate change. 
	Subjects

Biology, Environmental Science, Chemistry, Earth Science, Agriculture Education
Concepts (from PLT Conceptual Framework)
3.5 The application of scientific knowledge and technological systems can have positive or negative effects on the environment. 

4.3 When the Earth is studied as an interacting ecological system, every action, regardless of its scale, affects the biosphere in some way.

5.5 Our increasing knowledge of the Earth’s ecosystems influences strategies used for resource management and environmental stewardship. 

3.11 Effective citizen involvement in the environmental decision-making process involves a careful study of all sides of the issues, along with the ability to differentiate between honest, factually accurate information and propaganda. 

Skills

Analyzing, Concluding, Discussing, Inferring, Decision Making
Materials

Slide presentation; copies of the student pages
Time Considerations
Two to three 50-minute class periods

Related Activities in Other PLT Guides

Climate Change and Forests (Focus on Forests module); Tough Choices (Focus on Forests module); The Global Climate (PreK-8 Guide); Viewpoints on the Line (PreK-8 Guide)

Objectives
Students will examine explanations of the scientific evidence related to climate change. 

Students will analyze conclusions about climate change and decide if they are supported by scientific evidence.

Students will understand how people can reach incorrect conclusions from partial information.

Students will be able to explain diverse perspectives on climate change.

Students will design a plan to help a community adapt to and mitigate climate change.

Assessment

Ask students to write a report that summarizes scientific evidence related to climate change, with at least three supporting references. 

Have students analyze an editorial article on climate change. They should identify the article’s claim, the strength and source of the supporting scientific evidence, and assumptions being made by the author. 




Background
Outline of topics to include: 
· Introduction 

· Beliefs, scientific process, and scientific terminology (data, evidence, theory, uncertainty)

· Difference between weather and climate, and our ability to forecast both

· Difference between global warming and climate change

· Summary of scientific evidence supporting climate change, including data related to changes in 

· Temperature

· Artic sea ice

· Sea level

· Ecosystems

· Summary of scientific evidence supporting natural and anthropogenic climate change

· Greenhouse effect

· Changes in greenhouse gas concentrations
· Projections for the future 

· Impacts on the Southeast

· Potential solutions

· Why don’t people agree?

Getting Ready

Download the slide presentation on climate change from the website (insert url).
Make copies of student pages, after determining which options you will use for Part A and Part B. 
Doing the Activity
Part A
1. Begin by explaining to students that people have different levels of knowledge and different viewpoints on climate change. Some information that we hear or read is based on scientific evidence, while other information is based on opinions or beliefs, which may or may not be supported by scientific evidence. Since we are in a science class, our focus will be to learn how most scientists understand climate change. We will also discuss the range of opinions held by the public because this will help us consider potential actions that communities might be able to agree on implementing. 

2. Distribute the “Fact or Fiction” student page and ask students to read the statements and judge which statements are supported or unsupported by scientific evidence.

3. Once students have completed the worksheet, ask them what they thought about the statements. Was it easy or hard to decide the answers? Have they heard some of these statements about climate change either from the news, friends, family, or in class?
4. Provide an overview climate change science and multiple perspectives, either with the slide presentation or another resource. 
5. Depending on your available time, student ability, and preference, choose one of two options: 

Option 1: Group Work

a. Organize the students into groups of four, and give each group one of the “Analyzing Perspectives” student page (one per student). 
b. Explain that each group has been given a different short paragraph about climate change to read. As a group they should use the questions on the “Analyzing Perspectives” student page to assess the paragraph and the conclusion.
c. When the groups are finishing up, make sure to visit each group and ask them to explain their thinking about the claim and how they rephrased the claim to better represent what the scientific community thinks about climate change. Help the groups as needed to arrive at science-based conclusion. 

d. Ask students to count off in fours within their individual groups. Pair the same numbers together and reform the groups so that each group now has one person from each of the four paragraphs. In the new groups, ask each student to spend one minute describing the initial claim, why someone might arrive at that conclusion, and how they rewrote the statement to be more accurate.
Option 2: Individual Homework
a. Give each student at least one of the “Analyzing Perspectives” student pages.  For homework, students should read the paragraph(s) and answer the questions to assess the information and conclusion.

b. When students return to class, have volunteers share how they rewrote their conclusion to be more accurate. Make sure to cover each student page you distributed. 
6. In a class discussion, review some of the common pitfalls of the conclusions the students assessed. 

a. If these conclusions don’t represent the scientific consensus about climate change, why do some people believe them? 
· People may have partial and missing knowledge about the issue. It is easy to focus on one piece of evidence and miss others. People hear, remember, and understand information that makes sense to them.
b. Besides scientific knowledge, what other things do you think influence the way people feel about climate change?

· People filter information through their view of the world, values, and beliefs (political, religious, and cultural). 
Part B
1. Explain that despite their different perspectives, it is still important for people to work together in a community. Today, students will have the opportunity to practice talking to people with different perspectives.
2. Present information about the ways communities and nations are changing behaviors and adapting to climate change. This information is in slide presentation part 2, or can be collected from your experience. The discussion activity can be based on a role play or discussion; decide which format you will use and create groups of six students. 
3. Option 1: Role Play
a. Explain the process of the role play to students and read the following scenario aloud to students: 
You are a well-known leader in the medium-sized town of Centerville. Due to your knowledge, leadership, and social standing, the mayor of Centerville has appointed you and several others to the Climate Change Adaptation and Mitigation Council. The mayor is concerned about the potential impacts of climate change and recognizes that there are a variety of beliefs and perceptions across the community. You must work together to discuss a community action plan that the whole group can agree on to give to the mayor. Your plan must include three specific and creative actions, why you chose those actions, and how the citizens might receive these actions.
b. Ask for a volunteer or assign one student from each group to be the group’s facilitator. This student should use the “Role Play Guide” to walk their group through the process of the role play. 
c. Distribute one role from the “Climate Change Role Cards” to each remaining student, and give the group a piece of flip chart paper and markers.

d. Rotate among groups to assist the group facilitator and to ensure students are on task. 

Option 2: Group Discussion
a. Explain to students that they will be working together to determine three actions that a community could take to address climate change. 

b. Ask for a volunteer or assign one student from each group to be the group’s facilitator. This student should use the “Group Discussion Guide” to walk their group through generating solutions. 

c. Distribute a copy of the “Group Discussion: Climate Change Perspectives” student page to each student, and give the group a piece of flip chart paper and markers.

d. Rotate among groups to assist the group facilitator and to ensure students are on task. 

4. Once all the groups are finished, ask each group to present their plan to the class and explain how they made their final decision.
5. Lead a class discussion about the experience of the role play or the group discussion, the advantages and disadvantages of working with people with different perspectives, and how the students think communities might talk about climate change.
6. Ask students to look again at the statements about climate change that they examined at the beginning of the lesson and confirm what statements are supported by evidence. Review the answers with students, and make sure to clarify any remaining questions or misunderstandings.
Enrichment

Have students create a few questions that they could use to interview at least three adults (e.g., family, neighbors) to learn more about their knowledge and views on climate change. Students should summarize what they learned in a short paper. 
Resources
“Misconceptions about science, Vocabulary mix-ups.” Understanding Science. University of California Museum of Paleontology. http://undsci.berkeley.edu/teaching/misconceptions.php#a7   

Michaels, Sarah, Shouse, Andrew W., and Schweingrube, Heidi A. 2007. Ready, Set, SCIENCE!: Putting Research to Work in K-8 Science Classrooms. National Research Council. The National Academies Press

Schartz, Renee. 2007. What’s in a Word: How Word Choice Can Develop (Mis)conceptions About the Nature of Science. Science Scope, Vol. 31, No. 2, October 2007. http://undsci.berkeley.edu/teaching/schwartz_reprint.pdf  

US Global Change Research Program. 2009. Climate Literacy Guidelines: The Essential Principles of Climate Science. This guide presents information that is important for individuals and communities to understand about climate, impacts of climate change, and approaches to mitigation and adaptation. http://www.globalchange.gov/resources/educators/climate-literacy
Media Connections
The Yale Project on Climate Change Communication website (http://environment.yale.edu/climate) provides several reports, videos, and other resources that help explain research related to public knowledge and perceptions of climate change.

Fact or Fiction

Name: ___________________
Please circle whether you think each of the following statements is or is not supported by scientific evidence. You can also circle that you do not know.

1. The Earth’s climate is changing.

Supported by science


Not supported by science
I don’t know

2. Climate change will affect regions of the Earth differently, with some areas becoming wetter and others becoming drier.

Supported by science


Not supported by science
I don’t know

3. The impacts of climate change will not impact people or the systems we depend upon (such as food, water, places to live, etc.)

Supported by science


Not supported by science
I don’t know

4. Sea level rise is caused mostly by the polar ice caps melting.

Supported by science


Not supported by science
I don’t know

5. Burning fossil fuels is the only cause of climate change.

Supported by science


Not supported by science
I don’t know

6. The annual melting of arctic sea ice is an example of climate change.

Supported by science


Not supported by science
I don’t know

7. The greenhouse effect is a natural process that supports life on Earth.

Supported by science


Not supported by science
I don’t know

8. Most scientists disagree about the causes of climate change.

Supported by science


Not supported by science
I don’t know 
Analyzing Perspectives

Name__________________________

Read the following paragraph and answer the questions below to identify whether the conclusion is supported by science. Also, consider the reasoning people use to interpret information and how this influences their conclusions. 
Conclusion #1

Climate has changed many times throughout history, before humans existed and certainly before the Industrial Revolution. Changes in climate are due to variations in the Earth’s orbit around the Sun, volcanic eruptions, solar flares, greenhouse gas concentrations, and other factors.  Carbon dioxide is a greenhouse gas, and levels of atmospheric carbon dioxide naturally fluctuate over time. For example, four hundred million years ago carbon dioxide levels in the atmosphere were 3,500 parts per million, and now carbon dioxide levels are only 396 parts per million. In addition, the amount of carbon dioxide emitted from the human activities is a tiny fraction of the total carbon dioxide cycling through the atmosphere, land, and oceans. Natural carbon dioxide emissions are 766 billion tons per year; human carbon dioxide emissions are only 20 billion tons per year. This current fluctuation in climate is similar to past climate changes because human activities have not added that much carbon dioxide to the atmosphere. Therefore, climate change is a natural process that human activity is not impacting. 

1. After reading the paragraph, underline the phrases or statements that you believe are supported through scientific observations and evidence.  

2. Then put a star next to the conclusion that this person arrives at, using these beliefs and observations. Do climate scientists agree with this conclusion?
3. Now, circle the reasoning that this person used to connect the science and the conclusion. 

4. What science-based information that is relevant to the conclusion is missing from this paragraph? 

5. Finally, rewrite the conclusion to be more accurate, based on the additional information that challenges the conclusion.

Analyzing Perspectives

Name__________________________

Read the following paragraph and answer the questions below to identify whether the conclusion is supported by science. Also, consider the reasoning people use to interpret information and how this influences their conclusions. 
Conclusion #2

There are many factors that are affecting the global climate of the Earth.  Burning oil, natural gas, and coal for power and energy has increased the amount of carbon in the atmosphere and disrupted the carbon cycle.  Atmospheric carbon dioxide is higher than it has been in over 400,000 years.  This increased amount of carbon traps more of the radiation reflected off the Earth’s surface which increases the greenhouse effect.  We are changing vegetation patterns around the globe and with fewer trees less carbon is sequestered through photosynthesis.  People are burning fossil fuels and cutting down trees all over the planet. These factors overshadow any natural causes of climate change. Current and projected changes in climate are only the result of human activities.
1. After reading the paragraph, underline the phrases or statements that you believe are supported through scientific observations and evidence.  

2. Then put a star next to the conclusion that this person arrives at, using these beliefs and observations. Do climate scientists agree with this conclusion?
3. Now, circle the reasoning that this person used to connect the science and the conclusion. 

4. What science-based information that is relevant to the conclusion is missing from this paragraph? 

5. Finally, rewrite the conclusion to be more accurate, based on the additional information that challenges the conclusion.

Analyzing Perspectives

Name__________________________

Read the following paragraph and answer the questions below to identify whether the conclusion is supported by science. Also, consider the reasoning people use to interpret information and how this influences their conclusions. 
Conclusion #3

There are several gases that exist on this planet that contribute to the greenhouse effect.  These greenhouse gases include: carbon dioxide (CO2), methane (CH4), ozone (O3), and nitrous oxide (N2O).  These gases absorb energy from the Sun, which creates a warming effect by trapping heat within the atmosphere.  According to existing climate models, global temperatures are expected to rise anywhere between 2 and 11.5 degrees Fahrenheit by the year 2100.  Results of global temperature changes of this magnitude include: sea level rise, increase in ocean water acidity, decrease in snowfall and permafrost, and changes in precipitation.  Greenhouse gas emissions have increased since the Industrial Revolution, which has amplified the greenhouse effect. The greenhouse effect negatively impacts life on Earth because it is warming the planet and creating climate change.  Therefore, the greenhouse effect is a negative and harmful process.

1. After reading the paragraph, underline the phrases or statements that you believe are supported through scientific observations and evidence.  

2. Then put a star next to the conclusion that this person arrives at, using these beliefs and observations. Do climate scientists agree with this conclusion?
3. Now, circle the reasoning that this person used to connect the science and the conclusion. 

4. What science-based information that is relevant to the conclusion is missing from this paragraph? 

5. Finally, rewrite the conclusion to be more accurate, based on the additional information that challenges the conclusion.

Analyzing Perspectives

Name__________________________

Read the following paragraph and answer the questions below to identify whether the conclusion is supported by science. Also, consider the reasoning people use to interpret information and how this influences their conclusions. 
Conclusion #4

After analyzing climate observations, measurements, and data collected around the world, most climate scientists agree that the average surface temperature of the Earth is increasing. This is known as global warming and is a result of an increase in the atmospheric levels of greenhouse gases which is amplifying the greenhouse effect. As a result, the entire planet is and will continue to warm in the years to come.  The decrease in ice sheets in the Northern Polar Regions is one piece of evidence of this warming.  The greenhouse gases that are causing global warming are found in the atmosphere, and the atmosphere surrounds the entire globe equally. Therefore, the Earth will warm equally in every region.

1. After reading the paragraph, underline the phrases or statements that you believe are supported through scientific observations and evidence.  

2. Then put a star next to the conclusion that this person arrives at, using these beliefs and observations. Do climate scientists agree with this conclusion?
3. Now, circle the reasoning that this person used to connect the science and the conclusion. 

4. What science-based information that is relevant to the conclusion is missing from this paragraph? 

5. Finally, rewrite the conclusion to be more accurate, based on the additional information that challenges the conclusion.

Climate Change Role Cards
	Sam 

You believe that climate change is happening but you are not sure whether it is due to natural or human causes. You are also unsure whether or not a change to the climate is a bad thing. You do not spend much time thinking about climate change and it is not a big concern for you. However, you are greatly concerned about other environmental issues, such as air pollution in your city and its effects on both people’s health and the surrounding forests and wildlife. Also, you think natural resource conservation is a good idea to ensure both healthy environments and productive economies for future generations.

	Chris 

You believe that climate change is happening, but the climate has been changing for a long time and humans have nothing to do with it. Therefore, there is no way for people to affect climate change because they have no control over the climate. This theory about human-influenced climate change is all part of the political agenda and scientists are supporting it to fund their research. We really shouldn’t be spending so much effort researching causes and solutions for climate change. We should focus on people’s ability to adapt to this new climate; for example, by changing food production strategies or by improving community preparedness and disaster response.  

	Pat

You are very concerned about climate change; you believe it is happening and that it is caused mostly by human actions. In particular, you know that burning coal, natural gas, and oil for energy production is increasing the amount of carbon dioxide in our atmosphere, which is causing climate change. You believe that people need to take immediate and substantial action to reduce atmospheric carbon dioxide and to adapt to projected changes in temperature, precipitation, and weather events. This is not a political issue to you but a matter of the maintaining life on Earth. You heard about a tree planting campaign and you are interested in starting something similar in your town.

	Quinn
You believe that climate is changing due to a combination of natural causes and human activities. Humans are playing a large role in increasing and accelerating natural climate change. You think that practical solutions are needed at the local, regional, national, and global level. However, you are concerned that people might not be willing to make large behavior changes for a benefit that will not happen in the near future. You think that climate change solutions need to have more immediate benefits as well so that people will be more likely to adopt them. For example, reducing fossil fuel use saves people money, reduces air pollution, and helps mitigate climate change.

	Jess 

You believe that the science on climate change is not at all clear. The news reports are contradictory. For example, when there is a heat wave, the headlines read “Global Warming Effects Being Felt in the South!” But when we have a colder winter than usual, the headlines changes to “Snow in the South? Who Said the Climate is Changing?” There are scientists on both sides of the issue making different conclusions about whether it is happening, the causes, and the effects. Once the science has been settled, and the news media are consistent, you will be receptive to either side. You are just not sure that we should be taking action on climate change when there is so much that is still being debated.


Role Play Guide
Before the Role Play

1. Imagine this scenario:

You are a well-known leader in the medium-sized town of Centerville. Due to your knowledge, leadership, and social standing, the mayor of Centerville has appointed you and several others to the Climate Change Adaptation and Mitigation Council. The mayor is concerned about the potential impacts of climate change and recognizes that there are a variety of beliefs and perceptions across the community. You must work together to discuss a community action plan that the whole group can agree on to give to the mayor. Your plan must include three specific and creative actions, why you chose those actions, and how the citizens might receive these actions.
2. Each group member should become familiar with the perspective he or she will represent during the role play. After reading his or her role card, each group member should come up with 1-2 actions that he/she would be willing to support. 
During the Role Play
1. Each group member has 1-2 minutes to introduce themselves and share a couple of actions they are willing to support. 
2. After all group members have spoken, your group should consider the suggested actions and negotiate which actions are most suitable for the community. Use the following questions to guide the discussion: 

a. Are there some actions that most of you can agree upon?

b. For those you disagree upon, what is it about the action that is causing disagreement? Can some aspect of the action be modified or improved to make it more agreeable?

c. Work together to narrow down the suggestions to three main actions. For each action, be specific and think through the details of exactly what you think should happen.

d. How reasonable or practical are these actions? Why do you think these actions will work?

e. What sort of challenges will you face with these actions?

f. How might citizens react to your plan?

3. Use the big piece of paper and markers to write down your three recommended actions. Be creative and include details, pictures, or anything that will help your mayor better understand your recommendations. 

Group Discussion: Climate Change Perspectives

There are many different viewpoints about climate change.  The information below shares a few examples of the different perspectives that exist, based on demographics, education, and beliefs about natural processes.

There are people who believe that climate change is happening but are not sure whether it is due to natural or human causes.  They might be unsure whether or not a change to the climate is a bad thing, and they might not spend much time thinking about climate change because it is not a big concern for them. Some of these people may be more concerned about other environmental issues, such as air pollution in a city and its effects on both people’s health and the surrounding forests and wildlife.  They also may think natural resource conservation is a good idea to ensure both healthy environments and productive economies for future generations. 
Other people believe that climate change is happening, but that the climate has been changing for a long time and that humans have nothing to do with it. Therefore, there is no way for people to affect climate change because they have no control over the climate.  This theory about human-influenced climate change is all part of the political agenda and scientists are supporting it to fund their research.  These people might think that we really shouldn’t be spending so much effort researching causes and solutions for climate change.  They may also think that we should focus on people’s ability to adapt to this new climate.  
Others are very concerned about climate change; and believe it is happening and that it is caused only by human actions. In particular, people who feel this way know that burning coal, natural gas, and oil for energy production is increasing the amount of carbon dioxide in our atmosphere, which is causing climate change.   They believe that we need to take immediate and substantial action to reduce atmospheric carbon dioxide and to adapt to projected changes in temperature, precipitation, and weather events. This is not a political issue to them but a matter of the safety of life on Earth. 
Some people believe that climate is changing due to a combination of natural causes and human activities.  These people feel that humans are playing a large role in increasing and accelerating natural climate change.  They think that practical solutions are needed at the local, regional, national, and global level.  However, they are concerned that people might not be willing to make large behavior changes for a benefit that will not happen in the near future.  They think that climate change solutions need to have more immediate benefits as well so that people will be more likely to adopt them.
Finally, some people believe that the science on climate change is not at all clear. They may feel this way because the news is contradictory. For example, when there is a heat wave, the headlines read “Global Warming Effects Being Felt in the South!” But when there is a colder winter than usual, the headlines changes to “Snow in the South? Who Said the Climate is Changing?” There are scientists on both sides of the issue making different conclusions about whether it is happening, the causes, and the effects.  Once the science has been settled, and the news stops giving conflicting headlines every time the weather changes, these people will be receptive to either side.  They are just not sure that we should be taking action on climate change when there is so much that is still being debated.

Group Discussion Guide

1. Take a couple of minutes to think about what you know and how you feel about climate change. Based on your perspective, come up with 1-2 actions that you think a community could take related to climate change. 

2. Each group member has 1-2 minutes to share a couple of actions they believe are good ideas. 

3. After all group members have spoken, read the “Climate Change Perspectives” handout. Then discuss the suggested actions by using the following questions as a guide: 

a. Are there some actions that most of you can agree upon? What about the other perspectives from your handout? 
b. For those you disagree upon, what is it about the action that is causing disagreement? Can some aspect of the action be modified or improved to make it more agreeable?

c. Work together to narrow down the suggestions to three main actions that a community could implement. For each action, be specific and think through the details of exactly what you think should happen.

d. How reasonable or practical are these actions? Why do you think these actions will work?

e. What sort of challenges will you face with these actions?

f. How might other citizens react to these actions?

4. Use the big piece of paper and markers to write down your three recommended actions. Be creative and include details, pictures, or anything that will help your other people better understand your recommendations.
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