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	Teacher:
	Willy L. Herrera

	Date:
	October 31, 2013          

	Content:
	Environmental Science

	Unit:  
	Energy and the Atmosphere

	Topic:
	Effects 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.
 

	Objective:
	At the end of the lesson students will be able to identify ways in which particular organisms will be affected by climate change by creating a poster summarizing the information from their role card.

	Materials:
	1. LCD projector
2. Laptop computer
3. Role Cards, 1 per group 

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

	Background 
	 Wind and precipitation patterns have changed in many regions during the past century, resulting in increased rainfall in some places and drought in others. 

In this lesson, student groups will learn about potential impacts of climate change on living things in a variety of ecosystems. Students communicate these impacts to their

school community through informative posters or other media.



	Accommodations and Modifications:
	See attached matrix


	Warm-Up
	Students will be asked to answer the following questions:
1.Which contributes to the sea-level rise, sea-ice coverage or polar ice caps? Support your answer by providing data from yesterday’s investigation.

2. Why do we worry about the melting sea-ice coverage? 

3. What absorbs more heat ice or land/water surface? Use data from yesterday’s investigation to support your answer.

4. What does the heat absorption investigation (white and white envelopes) demonstrate?  What does it tell us about melting sea-ice?
	Level(s) of Bloom’s taxonomy:
	I Knowledge
II Comprehension

III Application

IV Analysis
V Synthesis

VI Evaluation


	Engagement

	1. Show to students an animation of retreating ice coverage on Earth’s pole. Then ask them to describe what is happening.
2. Ask selected students to explain why the sea-ice is retreating and what the possible ecological effect of this event. Tell the class that they will be exploring how climate change can affect living things in ecosystems around the world. They will create and present informative posters to educate others about ways in which particular organisms will be affected.

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

II Comprehension
III Application
IV Analysis

V Synthesis
VI Evaluation



	Exploration

	1. Divide students into 6 groups. Give each group a Role Card. 
2. Lesson Variation for Matthew Sturgis: Students may conduct their own research into climate change impacts rather than using the Role Cards. Websites for research are provided at the bottom of each card.
3. Have students read and annotate their Role Card.
4. Have each group discuss the impacts described in their passages, and then create a poster illustrating and summarizing the information from their Role Card.
5. Reconvene the entire class. Allow groups to present their posters one at a time, explaining the impacts shown. Allow student interaction for a rich and rigorous conversation. 
	Level(s) of Bloom’s taxonomy: 
	I Knowledge

II Comprehension
III Application

IV Analysis
V Synthesis

VI Evaluation


	Explanation


	Students will be asked to explain their new learning/findings by answering the following questions:

1. Explain how climate change may cause “uncertainty” for populations, communities, and ecosystems.

2.  What areas of Earth do you think are most vulnerable to climate change? Why are these areas more sensitive to climate change than other regions?

3. In what ways might some people benefit from climate change?

4. Which effects of climate change that you learned about today will have the greatest impact on Earth’s ecosystems? Give reasoning to support your answer.

5. What are some other living organisms that may be affected by changes in the ecosystem that your group studied? In what ways might they be affected?

6. How might the ecosystem that you live in change if average global temperatures and sea levels continue to rise? How do you think the human community will adapt?
	Level(s) of Bloom’s taxonomy: 
	I Knowledge

II Comprehension
III Application
IV Analysis
V Synthesis

VI Evaluation


	Extension


	ACTION PROJECT: 

Have students write their own ecosystem impact cards. They can research particular populations or communities in the ecosystem where they live, or ecosystems elsewhere in the world. Students can publish their information about impacts of climate change on various ecosystems as a school

newspaper article.

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

II Comprehension
III Application

IV Analysis
V Synthesis

VI Evaluation


	Evaluation


	CRITICAL THINKING QUESTIONS: 
As an assessment of today’s lesson, students will be prompted to respond to the following questions: (Allow students to look at the posters as their reference)

1. What are potential positive and negative impacts of climate change on organisms in various ecosystems?

2. How might some populations adapt to

climate change?

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

II Comprehension
III Application
IV Analysis

V Synthesis
VI Evaluation


	Homework
	Students will be given an option to choose one from the following homework assignments:
ASSIGNMENT # 1 Write a letter to an editor of a newspaper or to a politician reflecting your understanding of global warming. Articulate your views and concerns about climate change.
ASSIGNMENT # 2 Create a poster that explains global warming and its impact to humanity. 

ASSIGNMENT # 3 Compose a poem to express your feelings and views about global warming and how it affects you.
ASSIGNMENT # 4 Create a picture story or comic strips detailing the cause and effect of global warming.


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

IV Analysis
V Synthesis
VI Evaluation



	Summary
	The lesson will conclude by asking selected students to share their answers to the evaluation questions.

	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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WRITING IN SCIENCE
NAME:_____________________________________DATE: October 31, 2013              SCORE: ____________
1. Which contributes to the sea-level rise, sea-ice coverage or polar ice caps? Support your answer by providing data from yesterday’s investigation.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Why do we worry about the melting sea-ice coverage? What do you think are the effects of retreating sea-ice coverage? 

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.What absorbs more heat ice or land/water surface? Use data from yesterday’s investigation to support your answer.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. What does the heat absorption investigation (white and white envelopes) demonstrate?  What does it tell us about melting sea-ice?
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Who’s ‘Most to Blame’ for Global Warming?

Source: http://abcnews.go.com/blogs/technology/2012/07/whos-most-to-blame-for-global-warming/
The USA — by a Long Shot 
	Who’s most to blame for global warming?

Nobody meant it to happen.

But it has, and there’s no debate among the world’s scientists about which country is “most responsible.” That is, about which nation has injected the greatest amount of the heat-trapping invisible gas CO2 into to the atmosphere, where a lot of it remains for years, piling up and only adding to the heat.

The answer: United States has, with China a distant second.

And figured on a per person basis, the “most responsible” is the United Kingdom, with the United States a close second, Germany a close third, and China a distant.  If you’re surprised the “most to blame” isn’t China, the explanation is simple:

In about 2007, China did pass the United States in putting the greatest amount of CO2 into the air per year, but China’s economic boom only got started recently and they still have a couple of decades to go (if there are no drastic changes) before they catch up with the United States in the total cumulative amount of heat-trapping CO2 they will have been piling up in the air.

(Regarding the per person way of thinking, the United Kingdom’s population is about 62 million, America’s is just over 310 million, Germany’s about 82 million, and China’s about 1.4 billion.)
	1. What does the article say about who’s to blame for global warming?

	Nobody Meant This to Happen, But Now That We Understand…
	

	Global warming was not expected to be a result of the industrial revolution and of the current fossil fuel based, electricity dependent civilization it led to. But now we know it is the result.

So the question of who — which nations or people — are “most responsible” is an inevitable and important part of negotiations about how to deal with it.

Obviously, many who suffer most from it — in poorer countries — are often those who put by far the least CO2 into the air.

It may of course help, when looking at the data showing “who’s most responsible,” to remember that nobody meant this to happen.


	2. In your opinion, do you think it is important to identify which nations or people are the most responsible for the global warming? Explain your answer.


Simple Facts (And graphs) Showing Who’s Most Responsible 
Simple fact #1:
The nation that has put biggest cumulative portion of CO2 into the air, thus helping heat the planet, is the USA.
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Note that China, India, Russia, Japan, Germany, and the UK are each a small fraction of the US … in total cumulative emissions.

Simple – and surprising – fact #2:
On a per capita basis, the biggest portion of cumulative CO2 heating the planet was emitted not by the United States, but by the United Kingdom. That’s partly because the United Kingdom created the “industrial revolution” around the year 1800, first by burning enormous amounts of coal.

The UK led that revolution for so long that, on a per person basis, it is still the “most responsible” for the world’s excess heat now and in the near future, with Americans a close second and Germans a close third.
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Simple fact #3  (to clarify any confusion about China’s role):  
China’s economic boom only got going recently, and only started producing more CO2 emissions per year than the United States in about 2007.

That’s why its cumulative contribution to the heat-trapping greenhouse gases is still a distant second to that of the United States.  At current rates, China won’t catch up to the United States for a couple of decades.

In the single year of 2010, China’s total emissions (23.9 percent of the world’s emissions) exceeded America’s (which were 17.2 percent).
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One more simple fact — one that bears deeply on all negotiations about how to deal with this global crisis.

There are no borders in the world’s constantly swirling atmosphere, nor in the ocean’s many globe-girdling “conveyor belt” currents. The damage so far — and for the next couple of decades (during which the heat is expected to keep rising, regardless of what nations agree to do) — will have been done more by the United States than by any other nation.

Government leaders in Europe, China, India, Russia, the Middle East, Africa and Latin America have for many years expressed hope that the United States would become the global leader in forging binding agreements to drastically cut the heat-trapping CO2 emissions worldwide.

They apparently have done so mainly because they feel that the single greatest superpower would be able to set the tone, not only because the United States is “most to blame” in the sense of having put the single largest amount of CO2 up there.

But the fact of America having emitted the most is still a major factor in the diplomatic requests for the US to take the lead.

Especially in the absence of global leadership from the United States on this matter, this hard and undisputed fact of which nation is “most to blame” seems to many observers likely to be increasingly an issue in negotiations as the effects of manmade global warming grow worse.
What do YOU think?! “Who’s most to blame for the Global Warming?”
COMPLETE the graphic organizer below to draft your argument. Use information from the text to support

 your claim.




ANALYSIS QUESTIONS: 

1. Which effects of climate change that you learned about today will have the greatest impact on Earth’s ecosystems? Give reasoning to support your answer.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. What are some other living organisms that may be affected by changes in the ecosystem that your group studied? In what ways might they be affected? How might the ecosystem that you live in change if average global temperatures and sea levels continue to rise? How do you think the human community will adapt?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
“Who do you think should take the lead in finding ways on how to solve the issue of global 

warming?”
COMPLETE the graphic organizer below to draft your argument. 




CLAIM


________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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