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	Teacher:
	Willy L. Herrera

	Date:
	October 29, 2013

	Content:
	Environmental Science

	Unit:  
	Energy and the Atmosphere

	Topic:
	Climate Change (Global Warming)

	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 local, regional, or global environmental issues by describing the cause and effect of global warming. 

	Materials:
	1. LCD projector
2. Laptop computer

3. Art Materials (i.e. comic strips template)

4. Lab Materials (i.e. ice, clay, black and white envelopes, thermometers)

5. Hand Outs
· Global Warming Reading Materials

· Video Segments

a. Chesapeake Bay’s Vanishing Lands

b. History of Sea-level Rise

c. Recent Acceleration of the Sea-level Rise

d. Impact on Human Habitat

e. Environmental Cost

f. Protecting Habitats

g. Past, Present, and Future Issues

	Background 
	 After understanding greenhouse effect in the previous lessons, students will be ready to understand how natural and human-induced change in the atmosphere leads to global warming. Climate change is a global issue that students need to be aware of. (CLG 2.3.2)
This lesson is specifically designed to assist students in gaining full understanding of how global warming affected humanity. With the lesson, students would be able to develop global awareness and social responsibility. (CLG 1.7.1)
In an effort to make the lesson relevant, students will be guided in developing connections with what is happening around them. The lesson will be tied up to various fields such as biology and environmental science and will be using a variety of teaching strategies to engage students and to meet their different learning styles.

	Accommodations and Modifications:
	See attached matrix


	Warm-Up
	ANALYZING AND INTERPRETING GRAPH:
Students will use the January Sea-Ice Coverage in the Northern Hemisphere graph to respond the following questions: (The graph will be in student hand out and will be projected on the screen)
1.Describe the trend of sea-ice coverage over the period shown in the graph. Which year experienced the last sea-ice coverage?

(Expected Response: There is a decrease in coverage of sea ice over the time period shown in the graph; 2006)
2. What inferences about global climate can be drawn from the changes in sea-ice coverage in the last 27 years?

(Expected Response: Global temperature are increasing, leading to a decreased formation of sea-ice)
	Level(s) of Bloom’s taxonomy:
	I Knowledge
II Comprehension
III Application

IV Analysis
V Synthesis
VI Evaluation


	Engagement

	· As an engagement activity, each group will be given a set of picture story to sequence. 

· Pictures of melting polar ice caps (past and present condition) will be projected on the screen. Students will then be asked to predict the possible cause and effect of the melting polar ice caps. This will give them a background of what is happening at the poles and how it impacts the sea level.
· A diagram that illustrates greenhouse effect will be shown to the students. They will be asked a series of questions to review how the natural phenomenon works.

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

II Comprehension
III Application
IV Analysis

V Synthesis
VI Evaluation



	Exploration

	1. Students will be directed to read the document “Global Warming”. Students will take turns in reading the article.
2. After reading, few questions will be asked to check for understanding.

3. Video segments will be shown to the class. This will help students understand the cause and effect of global warming and how it affected the Chesapeake Bay. The video will be stopped at certain points for the teacher to check for comprehension.
4. While the video is playing, each group will be assigned to collect data from a lab set up. The result of the investigations will be used in explaining albedo effect and sea-level rise.
	Level(s) of Bloom’s taxonomy: 
	I Knowledge

II Comprehension
III Application

IV Analysis
V Synthesis

VI Evaluation


	Explanation


	· As an extension activity, the students will be directed to examine a cartoon pertaining to global warming. Volunteer students will be asked to explain the message of the cartoon.
· News headlines on global warming will also be projected on the screen to develop global awareness.
	Level(s) of Bloom’s taxonomy: 
	I Knowledge

II Comprehension
III Application
IV Analysis
V Synthesis

VI Evaluation


	Extension


	Given a comic strips template, students will be directed to add a dialogue that explains:

· How human-induced change in the atmosphere contributes to global warming.
· How global warming results to the vanishing lands of the Chesapeake Bay.

· What a concerned citizen can do to help solve the problem of global warming.


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

II Comprehension
III Application

IV Analysis
V Synthesis

VI Evaluation


	Evaluation


	Students will be directed to write a television newscast about what’s happening to the Chesapeake Bay. Students are expected to include in their newscast the following:
· The cause of the vanishing lands of the Chesapeake Bay.
· The effects of the vanishing lands to the local residents.

· How the rising sea-level affected the ecological balance in the area.

· What a concerned citizen can contribute in solving the problem.

         Students will be instructed to complete five sentence starters from the “Going Further” template.


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

II Comprehension
III Application
IV Analysis

V Synthesis
VI Evaluation


	Homework
	HOMEWORK # 5

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 students to respond to the following questions:
1. What causes global warming?
2. What is the effect of global warming to Chesapeake Bay?

3. As responsible citizens, what can we do to help solve the problem of global warming?
	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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WARM UP: ANALYZING AND INTERPRETING GRAPH

NAME:____________________________DATE: October 29, 2013  SCORE: ____________

Directions: Analyze the January Sea-Ice Coverage in the Northern Hemisphere graph to respond to the questions below: 
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1. Describe the trend of sea-ice coverage over the period shown in the graph. Which year experienced the last sea-ice coverage?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. What inferences about global climate can be drawn from the changes in sea-ice coverage in the last 27 years?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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WRITING IN SCIENCE
NAME:____________________________DATE: ________________ SCORE: ____________

Directions: Write a television newscast about what’s happening to the Chesapeake Bay. Include in following in your draft:

· The cause of the vanishing lands of the Chesapeake Bay.

· The effects of the vanishing lands to the local residents.

· How the rising sea-level affected the ecological balance in the area.

· What a concerned citizen can contribute in solving the problem.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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HOMEWORK 
NAME:____________________________DATE: October 29, 2013    SCORE: ____________

DIRECTIONS: 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.
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HOMEWORK # 5
NAME:____________________________DATE: ____________ SCORE: ____________

DIRECTIONS: 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.

LAB SET UP # 1: Observing absorption of heat
	
	WHITE ENVELOPE
	BLACK ENVELOPE

	Initial Temperature Reading
	
	

	Final Temperature Reading
	
	


EXPLAIN: _________________________________________________________________________________________________________________________________________________________________________________

LAB SET UP # 2 : Observing the water level.
	
	ICE ON CONTINENT
	SEA ICE 

	Water- level 

(Is there a change in water level?)
	
	


Explain:

_________________________________________________________________________________________________________________________________________________________________________________

	CLIMATE CHANGE: BASIC INFORMATION
	

	Climate change is happening

Our Earth is warming. Earth's average temperature has risen by 1.4°F over the past century, and is projected to rise another 2 to 11.5°F over the next hundred years. Small changes in the average temperature of the planet can translate to large and potentially dangerous shifts in climate and weather.

The evidence is clear. Rising global temperatures have been accompanied by changes in weather and climate. Many places have seen changes in rainfall, resulting in more floods, droughts, or intense rain, as well as more frequent and severe heat waves. The planet's oceans and glaciers have also experienced some big changes - oceans are warming and becoming more acidic, ice caps are melting, and sea levels are rising. As these and other changes become more pronounced in the coming decades, they will likely present challenges to our society and our environment
	1. What exactly is happening to our Earth? Provide evidence from the text.

	Humans are largely responsible for recent climate change

Over the past century, human activities have released large amounts of carbon dioxide and other greenhouse gases into the atmosphere. The majority of greenhouse gases come from burning fossil fuels to produce energy, although deforestation, industrial processes, and some agricultural practices also emit gases into the atmosphere.

Greenhouse gases act like a blanket around Earth, trapping energy in the atmosphere and causing it to warm. This phenomenon is called the greenhouse effect and is natural and necessary to support life on Earth. However, the buildup of greenhouse gases can change Earth's climate and result in dangerous effects to human health and welfare and to ecosystems.

The choices we make today will affect the amount of greenhouse gases we put in the atmosphere in the near future and for years to come.
	2. What is the cause climate change?

3. What is greenhouse effect? Do you think it’s always bad thing? Explain your answer.



	Climate change affects everyone

Our lives are connected to the climate. Human societies have adapted to the relatively stable climate we have enjoyed since the last ice age which ended several thousand years ago. A warming climate will bring changes that can affect our water supplies, agriculture, power and transportation systems, the natural environment, and even our own health and safety.

Some changes to the climate are unavoidable. Carbon dioxide can stay in the atmosphere for nearly a century, so Earth will continue to warm in the coming decades. The warmer it gets, the greater the risk for more severe changes to the climate and Earth's system. Although it's difficult to predict the exact impacts of climate change, what's clear is that the climate we are accustomed to is no longer a reliable guide for what to expect in the future.

We can reduce the risks we will face from climate change. By making choices that reduce greenhouse gas pollution, and preparing for the changes that are already underway, we can reduce risks from climate change. Our decisions today will shape the world our children and grandchildren will live in.


	4. How are we affected by climate change?

5. Carbon dioxide can stay in the atmosphere for nearly a century. What does it tell you about Earth’s atmosphere in the coming decades? 

	We can make a difference

You can take action. You can take steps at home, on the road, and in your office to reduce greenhouse gas emissions and the risks associated with climate change. Many of these steps can save you money; some, such as walking or biking to work can even improve your health! You can also get involved on a local or state level to support energy efficiency, clean energy programs, or other climate programs.
	6. Do you think it’s possible to mitigate or slow down climate change? As a responsible citizen what can you do to reduce greenhouse gas emission? Provide at least two specific and realistic actions that you can take.
 

	Source: http://www.epa.gov/climatechange/basics/
	

	VIDEO 
	THOUGHTS, QUESTION, OR COMMENT

	# 1
	

	# 2

	

	# 3

	

	# 4
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