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	Teacher:
	Willy L. Herrera

	Date:
	November 04, 2013

	Content:
	Environmental Science

	Unit:  
	Energy and the Atmosphere

	Topic:
	Climate Changes All Around: Geographic Impact of Climate Change

	Core Learning Goal(s)

or VSC Standard(s)
	Skills and Processes:
1.1.1 The student will recognize that real problems have more than one solution and decisions to accept one solution over another are made on the basis of many issues.
1.4.6 The student will describe trends revealed by data.
1.5.2 The student will explain scientific concepts and processes through drawing, writing, and/or oral communication.
1.5.6 The student will read a technical selection and interpret it appropriately.
1.7.1 The student will apply the skills, processes, and concepts of biology, chemistry, physics, or earth science to societal issues.
Environmental Science Content:

6.3.1 The student will evaluate the interrelationship between humans and air
quality.

CCSS:

RST.9-10.4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in specific scientific or technical context relevant to grades 9-10 texts and topics.

WHST.9.10.4 Provide clear and coherent writing in which the development organization, and style are appropriate to task, purpose, and audience.


	Objective:
	At the end of the lesson students will be able identify the common manifestations of

Climate change by predicting how a rise in average global temperature might impact countries in particular regions.

	Materials:
	1. LCD projector
2. Laptop computer
3. Regional Climate Summary Sheets, 1 per group 

4. Materials for creating posters 
(paper and marking pens) 
5. Document camera

	Background 
	In small groups, students examine the climate of countries in different environments. Students then predict what might happen to the climate of a particular country as the earth continues to warm.

	Accommodations and Modifications:
	See attached matrix


	INQUIRY Questions:
	· How does climate differ in regions around the world?

· What are some common impacts of climate change?

· How might the climate in a particular country change as the earth warms?

· What are some ways that we can reverse, limit, and/or prevent damaging impacts of climate change

	Warm-Up
	Ask students the following questions:

1. Differentiate climate change and global warming?

2. What are the living organisms that may be affected by changes in the ecosystem? In what ways might they be affected? (Give at least two organisms)

	Level(s) of Bloom’s taxonomy:
	I Knowledge
II Comprehension

III Application

IV Analysis

V Synthesis

VI Evaluation



	Engagement

	Instruct students to read, annotate, and summarize the text “Climate Impact Projects”. 

Students will use the text codes and will answer the text-based questions in the double-entry journal.

	Level(s) of Bloom’s taxonomy:
	I Knowledge

II Comprehension
III Application

IV Analysis

V Synthesis

VI Evaluation



	Exploration

	1. Divide students into groups of 2-4.
2. Hand out 1 Regional Climate Summary to each group. If students do not know the location of the region on their card, help them find it on a world map.
3. Give each group a Climate Impact Projections handout.
4. Give the groups 10-20 minutes to predict how the climate in their assigned region may change as the earth continues to warm. Have the group members read each of the Climate Impact Projections and then discuss how the general trend described might affect their region, using information from the Regional Climate Summary.


	Level(s) of Bloom’s taxonomy: 
	I Knowledge

II Comprehension
III Application

IV Analysis
V Synthesis

VI Evaluation



	Explanation


	· Have each group write their predictions on the Climate Prediction Sheet, and tell them to be prepared to share their predictions with the rest of the class.
· Ask each group to give the class a short description of their region and its climate, as well as the group’s predictions and how they reached these predictions.
· When listening to the other groups, encourage students to think about how the impacts other students are predicting might affect the climate in their assigned environment.
	Level(s) of Bloom’s taxonomy: 
	I Knowledge

II Comprehension

III Application

IV Analysis
V Synthesis

VI Evaluation



	Extension


	ACTION PROJECT: 

What actions do we take that contribute to the impacts of climate change on other environments? What can we do to mitigate the impacts of climate change on other environments?
	Level(s) of Bloom’s taxonomy:  
	I Knowledge

II Comprehension

III Application

IV Analysis

V Synthesis

VI Evaluation



	Evaluation


	CRITICAL THINKING QUESTIONS: 
1. Was it difficult to make predictions, even with the information and knowledge you had? Why or why not? What additional information or tools would be helpful in making more accurate climate change predictions?

2. How important do you think it is to make accurate projections about climate change in order to take steps to reverse, mitigate, or prevent climate change?

3. What kinds of connections did you discover between climate change impacts in your country and other countries? How might humans in your environment be impacted by climate change in other environments?

4. Are any environments impacted more (i.e., more sensitive or vulnerable to climate change) than others? What

characteristics of these environments make them especially sensitive to climate change?

5. What are some variables that are likely to affect the rate of future climate change? (E.g., population growth, economic development, global equity, type, and efficiency of energy use.)


	Level(s) of Bloom’s taxonomy:
	I Knowledge

II Comprehension

III Application

IV Analysis

V Synthesis
VI Evaluation


	Homework
	Interview a climate witness. Collect oral histories from older relatives or community members. Ask them to explain how climate (temperatures, rainfall, long-term weather patterns) has changed during their lifetime. Document climate change in your community by combining these oral histories in a book to share with other community members. For more information, including a sample interview form, see the World Wildlife Fund’s Climate Witness project,

available at http://www.panda.org/climatewitness.

	Level(s) of Bloom’s taxonomy:
	I Knowledge
II Comprehension
III Application
IV Analysis

V Synthesis
VI Evaluation



	Summary
	· How does climate differ in regions around the world?

· What are some common impacts of climate change?

· How might the climate in a particular country change as the earth warms?
· What are some ways that we can reverse, limit, and/or prevent damaging impacts of climate change

	Level(s) of Bloom’s taxonomy:
	I Knowledge
II Comprehension

III Application

IV Analysis

V Synthesis

VI Evaluation


	References/Credits:
	1. www.nasa.gov
2. Discovery education

3. www.climatechangenorth.ca
4. www.journeynorth.org
5. Earth Science, Geology, the Environment, and the Universe, Glencoe Science

6. Voyages Through Time Curriculum

7. www.epa.gov
8. http://www.epa.gov/climatechange/basics/


	Reflections: 


	· What went well and why? 
· What didn’t go well and why?

	Areas for Improvement:
	

	NOTES:
	

	STUDENT INITIAL
	ACCOMODATIONS/MODIFICATIONS

	
	Presentation Accommodations
	Response Accommodations
	Timing and Scheduling Accommodations
	Setting Accommodations
	Supplementary Aids

	1. C.N.(P4/6)
	 (1-P) Notes, Outlines, 

(1-F) Human reader or audio recording for verbatim reading of the entire test
	(2-J) Calculation Devices
 (2-L) Visual Organizers (2-M) Graphic Organizers
(2-A) Scribe
	(3-A) Extended time
 (3-B) Multiple or frequent breaks
	(4-A) Reduce distractions to the students
(4-B) Reduce distraction to other students
	(4H) Preferential seating (1Q) Repetition of directions (1P) Provide student with copy of student/teacher notes

(2C) Chunking of texts
(5C) Classroom instruction consult(1F) Have students repeat and/or paraphrase information(1H) Monitor independent work (3H) Frequent eye contact/proximity control
(3R) Strategies to initiate and sustain attention

	2. A.J (P4/6)
	(1-G)Human Reader for verbatim reading of selected sections of the test
(1-P) Notes, Outlines,
	(2-J) Calculation Devices (2-M) Graphic Organizers
	(3-A) Extended time

	(4-A) Reduce distractions to the students

(4-B) Reduce distractions to other students
	(1E) Frequent and/or immediate feedback

(1H) Monitor independent work (1Q) Repetition of direction (5C) Classroom instruction consult

	3. J.R (P 4/6)
	(1-G)Human Reader for verbatim reading of selected sections of the test

(1-P) Notes, Outlines, 
	 (2-M) Graphic Organizers
	(3-A) Extended time

	(4-A) Reduce distractions to the students

(4-B) Reduce distractions to other students
	

	4. S.M. (P4/6)
	
	(2-J) Calculation Devices
	(3-A) Extended time

 (3-B) Multiple or frequent breaks
	(4-A) Reduce distractions to the students

	(1Q) Repetition of directions (1E) Frequent and/or immediate feedback (5K) Psychologist consult (1H) Monitor independent work (2B) Break down assignments into smaller units (3R) Strategies to initiate and sustain attention (5C) Classroom instruction consult

	5. K.H. (P8)
	(1-G)Human Reader for verbatim reading of selected sections of the test
	(2-J) Calculation Devices (2-M) Graphic Organizers
	(3-A) Extended time

	(4-A) Reduce distractions to the students

	(2A) Classroom instruction consult

(5C) Classroom instruction consult

	6. A.J. (P8)
	(1-G)Human Reader for verbatim reading of selected sections of the test


	(2-J) Calculation Devices
	(3-A) Extended time

	(4-A) Reduce distractions to the students

(4-B) Reduce distractions to other students
	(1A) Allow use of highlighters during instructions and assignments

(1Q) Repetition of directions

(1D) Check for understanding (5C) Classroom instruction consult

	7. T.R. (P 8)
	(1-G)Human Reader for verbatim reading of selected sections of the test
	(2-J) Calculation Devices (2-M) Graphic Organizers
	(3-A) Extended time

	(4-A) Reduce distractions to the students

	

	8. K.R. (P8)
	(1-P) Notes, Outlines, 

(1-F) Human reader or audio recording for verbatim reading of the entire test
	2-J) Calculation Devices (2-M) Graphic Organizers (2-L) Visual Organizer
	(3-A) Extended time

	(4-A) Reduce distractions to the students


	(3J)  Home-school communication system

(3G) Encourage/reinforce appropriate behavior in academic and non-academic settings (!D) Check for understanding

(1O) Provide proofreading checklist

(1J) Peer tutoring/paired work arrangement

93R) Strategies to initiate and sustain attention

(2A) Altered/modified assignments

(5C) Classroom instruction consult 
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NAME:_____________________________________DATE: November 04, 2013    SCORE:        
1. Differentiate climate change and global warming?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. What are the living organisms that may be affected by climate change? In what ways might they be affected? (Give at least two organisms)

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
	CLIMATE IMPACT PROJECTIONS

	Increasing temperatures

The global average temperature is projected to rise between 2.5 and 10.4ºF (1.4 and 5.8ºC) over the period 1990-2100. Temperatures will not rise equally everywhere, however. The centers of continents will warm more rapidly than land near the oceans. Landmasses in higher latitudes are also predicted to warm more than in lower latitudes (tropics). For example, the Arctic is projected to warm an additional 7.2-12.6ºF (4 to 7ºC), while tropical areas are projected to warm much less. Consequences of higher temperatures may include the following:

• more heat-related deaths, especially in urban

areas and among poor people

• reduced growing season and increased heat damage to crops in warmer and drier climates

• fewer cold-related deaths in cooler climates

• changes in ecosystems due to poleward shift of plant and animal species

• decreased use of energy for heat (in cooler

climates) and increased use of energy for air

conditioning

• earlier spring migrations of birds and fish

• melting glaciers and permafrost (permanently

frozen ground)

• increased heat stress to wildlife and livestock

• later frosts, earlier spring plantings, and longer

growing seasons in cooler climates

• increased risk of drought and forest wildfires

• increased susceptibility of trees and crops to

pests

• shifts in tourist destinations


	TRUE or FALSE: 
_________1.Global temperature is projected to rise between 2.5 and 10.4 degrees Fahrenheit.
_________2. Landmasses in higher latitudes are predicted to warm more than in lower latitudes.

_________3. Tropical areas are projected to warm more than the Arctic.

	Changes in precipitation

Warmer temperatures are expected to lead to changes in the water cycle, and global mean precipitation is expected to increase. However, it is difficult to predict how much the amount of precipitation will change in any given area. Certain regions will get more precipitation and others less. In general, areas in higher latitudes (closer to the poles) and closer to oceans may get more precipitation, while areas in lower latitudes (closer to the equator) and farther inland may get less. Areas in which there are already water shortages may have even less available water. While the frequency of precipitation may not increase, the intensity of precipitation (or amount of precipitation per event) is expected to increase. As a result, precipitation in many areas may come in extreme events, causing flooding and erosion. Consequences of changes in precipitation may include increased stress on flood insurance systems and government disaster relief systems, increased damage to plants and crops, increased risk of forest fires, and recharged floodplain aquifers (natural underground water storage areas).
	TRUE or FALSE:
________4.Areas in higher latitudes and closer to the oceans may get more precipitation and farther inland may get less.

_________5. Areas with water shortages may have even less available water.



	Increasing evaporation

Even though climate change ma y increase the total amount of precipitation that an area receives, increased heat will cause increased evaporation. If the rain comes during the winter or wet season and the heat comes in the summer or dry season, the land may dry out. This may cause increased desertification and drying-up of lakes and rivers, decreased crop yields, decreased water resource quantity and

quality, and increased risk of forest fires.
	TRUE or FALSE:
________6.Increased evaporation may cause increased desertification and drying-up of lakes and rivers.

	Warmer oceans

Global ocean heat content is expected to continue to increase. Most of the increase will happen near the surface of the ocean. The temperature differences between the oceans, the atmosphere, and land creates winds and atmospheric circulation patterns such as the jet stream. Because oceans do not warm up as quickly as air and land (due to the capacity of water to absorb heat), the difference in temperature between sea and land is expected to increase, causing a higher likelihood of strong winds, storms, and unpredictable weather events. Hurricanes get their energy from energy stored in the ocean in the form of heat. As more energy in the form of heat accumulates in the oceans, hurricanes can get more intense. Warming oceans are likely to cause bleaching of coral reefs, as a result of the algae living in the

reef dying. Coastal communities that rely on fish and other marine animals living around these coral reefs will be affected. Communities that rely on aquaculture (the raising of fish in enclosures floating in the ocean) may have difficulty if waters become too warm for the type of fish they are raising, or if the warmer water makes diseases and toxic algal blooms more common. The warming of the oceans is also a major cause of rising sea levels.

	7. What are the effects of warmer oceans? (Give at least three)

	Shorter and milder winters

In areas with traditionally cold winters, the hard frosts kill off insect pests, and the accumulated snow melts slowly during the spring to recharge groundwater and feed streams. Often these areas rely on snow and ice to draw winter tourists for activities like skiing, snowmobiling, dogsledding, and ice climbing. Warmer winters would enable more insect pests to survive. This could threaten local communities of living things. Also, less snowpack that melts earlier means that less water might be available in the spring and summer, when plants need it most. Areas with winter tourism would also suffer from reduced ice and snowpack.

	8.What are the effects of shorter and milder winters? (Give at least three)

	Spreading disease vectors

As the climate warms , disease vectors (things that carry disease) like mosquitoes and ticks will be able to extend their ranges. At the same time, climate change may increase waterborne pathogens (microorganisms that cause disease), decrease water and air quality, and decrease the amount and quality of available food in some regions. These effects will be most severe in developing countries and among the poor.
	9.What are the effects of climate change to human health? (Give at least three)

	Rising sea levels

Sea level will continue to rise as a result of global warming. Part of this rise is due to thermal expansion of the oceans (as water gets warmer, it

becomes less dense and takes up more space), and part is due to melting glaciers and icecaps. Scientists have so far been unable to predict precisely how much and how quickly the oceans will rise

because there are so many variables, including how much glaciers will melt, how much sea water will expand, and how ocean circulation patterns will change. Projections for sea level rise by the year 2100 range from 4 inches (10 centimeters) to as high as several yards/meters (if ice sheets begin to disintegrate). Rising sea levels will make low-lying coastal areas, deltas, and small islands at risk for flooding and erosion. Some very low-lying islands and other areas may need to be evacuated.
	10.As a result of global warming, sea level will continue to rise. What are the two reasons why the sea level continues to rise?



1. Was it difficult to make predictions, even with the information and knowledge you had? Why or why not? What additional information or tools would be helpful in making more accurate climate change predictions?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. How important do you think it is to make accurate projections about climate change in order to take steps to reverse, mitigate, or prevent climate change?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. What kinds of connections did you discover between climate change impacts in your country and other countries? How might humans in your environment be impacted by climate change in other environments?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. Are any environments impacted more (i.e., more sensitive or vulnerable to climate change) than others? What characteristics of these environments make them especially sensitive to climate change?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. What are some variables that are likely to affect the rate of future climate change? (E.g., population growth, economic development, global equity, type, and efficiency of energy use.)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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HOMEWORKH                  
HOMEWORK:

NAME:_____________________________________DATE: November 04, 2013    SCORE:        

Interview a climate witness. Collect oral histories from older relatives or community members. Ask them to explain how climate (temperatures, rainfall, long-term weather patterns) has changed during their lifetime. Document climate change in your community by combining these oral histories in a book to share with other community members. For more information, including a sample interview form, see the World Wildlife Fund’s Climate Witness project, available at http://www.panda.org/climatewitness.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________________________________________________________________
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