	Background- What does the teacher need to know before teaching this lesson? 

	[image: Description: http://www.fun-facts.org.uk/images/earth-weather.jpg]
What is the difference between weather and climate?[footnoteRef:1] [1:  http://oceanservice.noaa.gov/facts/weather_climate.html] 

Weather reflects short-term conditions of the atmosphere while climate is the average daily weather for an extended period of time at a certain location. 

What types of weather are there?[footnoteRef:2] [2:  http://www.weatherwizkids.com/] 

There are a number of different types of weather conditions: clouds, rain, hail, sleet, snow, fog, dust storm, hurricane, tornado, wind, lightening, thunderstorm, and sun.

What factors affect weather?[footnoteRef:3] [3:  http://science.jrank.org/pages/7332/Weather.html] 

Weather conditions are determined by six major factors: air temperature, air pressure, humidity of the air, amount and kind of cloud cover, amount and kind of precipitation, and speed and direction of the wind.

What climate regions are there?
There are six main climate regions:  tropical rainy, dry, temperate marine, temperate continental, polar, and highlands.

What factors affect climate?[footnoteRef:4] [4:  http://www.classzone.com/books/earth_science/terc/content/investigations/es2101/es2101page02.cfm] 

There are different factors that affect climate around the world. It is the varying influence of these factors that lead to different parts of the Earth experiencing differing climates. The most important natural factors are: distance from the sea, ocean currents, direction of prevailing winds, shape of the land, distance from the equator, vegetation, and the El Niño phenomenon.  Human activity, such as altering the surface of the land and the composition of the atmosphere, affects the natural flows of energy and materials around the planet and consequently are altering the climate.

What is the difference between global warming and climate change?[footnoteRef:5] [5:  https://www.climate.gov/news-features/climate-qa/whats-difference-between-global-warming-and-climate-change] 

"Global warming" describes an average temperature increase of the Earth over time.  "Climate change" describes how weather patterns will be affected around the globe.  These changes could be manifested in changes in climate averages as well as changes in extremes of temperatures and precipitation.  It is likely that the changes will vary depending on what region you are in.

What factors cause climate change?[footnoteRef:6] [6:  https://19january2017snapshot.epa.gov/climate-change-sciene/causes-climate-change_.html] 

The Earth’s climate varies over times scales from months through to centuries and beyond. Factors that affect the climate over time-scales from hundreds to millions of years include natural and human factors. Natural factors are: energy output from the sun; variation in the earth’s orbit and the orientation of its axis, volcanic and meteorite activity; plate tectonics (movement of the continents); and the greenhouse effect of water vapor and other trace gases.  
Human climate drivers include heat-trapping emissions from burning fossil fuels (coal, gas and oil) in power plants and cars; cutting down and burning forests; pollution particles (aerosols); black carbon pollution (soot); and changes in land use that change how much the Earth’s surface reflects the sun’s energy back into space (planetary albedo).

What is the greenhouse effect? 
The "greenhouse effect" is the effect of atmospheric gases – greenhouse gases, like water vapor, carbon dioxide, methane, nitrous oxide, and ozone – absorbing energy from the sun and earth and "trapping" it near the Earth's surface, warming the Earth to a temperature range that is hospitable for life.

What are the effects of increased greenhouse gas levels?[footnoteRef:7] [7:  http://whatsyourimpact.org/effects-increased-greenhouse-gas-levels] 

The effects of increased greenhouse gas levels include global warming, ocean acidification, smog pollution, ozone depletion, and changes to plant growth and nutrition levels. Rising global temperatures are leading to changes such as rising sea-levels, melting glaciers, changes in precipitation patterns, and the loss of wildlife habitats. With increasing levels of greenhouse gases being added daily, the greenhouse effect is now enhanced to the point where too much heat is being kept in the Earth's atmosphere. The heat trapped by carbon dioxide and other greenhouse gases has increased surface temperatures by 0.75°C (1.4°F) over the last 100 years.

What are the sources of greenhouse gas emissions?[footnoteRef:8]  [8:  https://www3.epa.gov/climatechange/ghgemissions/sources.html] 

The primary sources of greenhouse gas emissions in the United States are:
· Electricity production (30% of 2014 greenhouse gas emissions) 
· Transportation (26% of 2014 greenhouse gas emissions) 
· Industry (21% of 2014 greenhouse gas emissions) 
· Commercial and Residential (12% of 2014 greenhouse gas emissions)     
· Agriculture (9% of 2014 greenhouse gas emissions) 
· Land Use and Forestry (offset of 11% of 2014 greenhouse gas emissions) 

What is a carbon footprint?[footnoteRef:9]  [9:  http://timeforchange.org/what-is-a-carbon-footprint-definition] 

A carbon footprint refers to the total amount of greenhouse gases produced to directly and indirectly support human activities, usually expressed in equivalent tons of carbon dioxide (CO2). Your carbon footprint is the sum of all emissions of CO2 (carbon dioxide), which were induced by your activities in a given time frame. Usually a carbon footprint is calculated for the time period of a year.

How you can do to reduce your footprint?[footnoteRef:10]  [10:  http://www.globalstewards.org/reduce-carbon-footprint.htm] 

One person can make a difference. Taking small action steps will help reduce your carbon footprint on the earth. If everyone takes the same steps you do, collectively we can all have a major impact on global climate change. Here are few ways:
· Change a light. 
· Drive less. 
· Recycle more and buy recycled.
· Check your tires.
· Use less hot water.
· Avoid products with a lot of packaging.
· Adjust your thermostat.
· Plant a tree.
· Turn off electronic devices when not in use.
 

	Further readings 

	
[bookmark: _GoBack]Climate vs. Weather: https://www.epa.gov/climate-indicators/weather-climate
Climate regions: https://www.nationalgeographic.org/encyclopedia/climate/
Global climate change: http://climate.nasa.gov/faq/
How You Can Stop Global Warming: https://www.nrdc.org/stories/how-you-can-stop-global-warming




	Standards - What standards are being met by teaching this lesson?

	
· K-12 Integrated Environmental and Sustainability Learning Standards (See Appendix Table 1)
· California Education and the Environment Initiative (See Appendix Table 2)
· Next Generation Science Standards (See Appendix Table 3)
· Common Core State Standards (See Appendix Table 4)






	Necessary supplies - What supplies will you need to teach the class?

	· Internet access
· Video projection capabilities
· “Global Warming—What’s your score?” Wheel Card Activity Handout 
· Brads for wheel cards (or called paper fastners)
· “Climate Change & You” Poster (for classroom) 
· "How to teach kids about climate change where most parents are skeptics" handout (for the EcoLearn insructor)
· Climate Change vocabulary (for students)
· Questions for discussion (1 copy for the instructor)




	Do Now - (Written on board/projector) What quick independent activity will students engage in as soon as they arrive in class that will review past learning or preview the day’s learning?  (15 minutes)

	
Hand out the climate change vocabulary handout. Watch the introductory video “Climate Change” (13:15) http://www.globalchange.gov/browse/educators/wildlife-wildlands-toolkit/video




	Objective for the Day – (Written on board/projector) What skill are you going to teach and what should the students be able to do by the end of the class to demonstrate what they have learned?

	
Today you will learn
· About the greenhouse effect.
· What climate change is.
· Some of the causes and effects of climate change.
· What impact you have on climate change, and 
· What you can do to reduce your impact.

Key words:
Climate                                 Six Climate Regions
Climate change                     Six Factors Affecting Weather
Global warming                    Carbon Footprint
Greenhouse gases                 Weather
Greenhouse effect                 Factors Affecting Climate


	Purpose – Why is it important for students to learn this skill? Explain why today’s lesson matters. 

	
Because…
Having an understanding of how the climate affects humans – and how humans affect the climate – is integral to making positive changes in our behavior that can reduce human impact on the environment.




	Teaching the Skill – How will you teach this skill to students? What will the examples and the modeling look like? How will you ensure that all students are actively participating in the lesson?

	Step 1:
	
Review “Climate Change” video (15 min)

Review and discuss student’s responses to the questions from the introductory video (provided in the attachment Introductory Video Questions). 


	Step 2:
	
Global Warming Wheel Card Activity (10 min)

Hand out the Global Warming Wheel Card to the students. One side of the wheel illustrates how much carbon dioxide a household contributes to the atmosphere per year through activities such as driving a car, using energy in the home, and disposing of waste. The other side shows how changes in behavior (such as buying a more fuel-efficient car) can reduce your emissions.[footnoteRef:11]  Encourage the students to estimate their household's emissions of carbon dioxide and learn how they can reduce them.   [11:  http://www3.epa.gov/climatechange/wheel-card.html] 



	Step 3: 

	
What you can do (15 min)

To reinforce what the students learned from the video and the Wheel Card activity, ask them to get into small groups and prepare illustrated posters that demonstrate easy steps we all can take to help create a healthy climate. 

Put up the handout poster in the classroom (if permissible by teacher).

Post the posters on the walls or in the hallway. (Optional)




	Practice - What will it look like when you give the students the chance to practice on their own?  What activity will students complete? Remember, you are gradually releasing responsibility to the students over the course of the lesson. Students should ultimately be practicing the day’s objective independently. They might start by working in pairs or groups or with some helpful resources before working on their own. (15-20 minutes)

	
*Optional or as homework

Ask the student to split into group and research one effect of climate change. The goal is for students to act as investigators, compiling, evaluating and presenting data to the class, having drawn their own conclusions from research materials. EPA’s “A Students’ Guide to Climate Change’ site has a good source of information regarding evidence of climate change. https://19january2017snapshot.epa.gov/climatechange_.html 

Ask each group to make a brief presentation to the class.




	Closure - What will you do to wrap up the class and check one more time for student understanding of the objective?
(10 minutes)

	
As a class, do the Climate Quiz and read the answers: http://climate.nasa.gov/climate_resources/96/




	Homework - An activity for the students to take home and perform.  Optional: Have the students return the next day with proof of completion of the activity.

	
 




Third Grade: Climate Change





Appendix of Tables

Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards

	Standard 1: Ecological, Social, and Economic Systems

	· Students develop knowledge of the interconnections and interdependency of ecological, social and economic systems.  They demonstrate understanding of how the health of these systems determines the sustainability of natural and human communities at local, regional, national, and global levels.

	Standard 2:  The Natural and Build Environment

	· Students engage in inquiry and systems thinking and use information gained through learning experiences in, about, and for the environment to understand the structure, components, and processes of natural and human-built environments.

	Standard 3: Sustainability and Civic Responsibility

	· Students develop and apply the knowledge, perspective, vision, skills, and habits of mind necessary to make personal and collective decisions and take actions that promote sustainability.




Appendix Table 2: California Education and the Environment Initiative

	Principle I: People Depend on Natural Systems

	· The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

	Concept C: Students need to know that the quality, quantity, and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems.

	Principle II: People Influence Natural Systems

	· The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.

	Concept B: Students need to know that methods used to extract, harvest, transport, and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems.

	Principle III: Natural Systems Change in Ways that People Benefit from and can Influence

	· Natural systems proceed through cycles that humans depend upon, benefit from, and can alter.

	Concept C: Students need to know that human practices can alter the cycles and processes that operate within natural systems.

	Principle IV: There are no Permanent or Impermeable Boundaries that Prevent Matter from Flowing Between Systems

	· The  exchange  of  matter  between  natural  systems  and  human  societies  affects  the  long-term functioning  of both.

	Concept A: Students need to know that the effects of human activities on natural systems are directly related to the quantities of resources consumed and to the quantity and characteristics of the resulting byproducts.
	Concept B: Students need to know that the byproducts of human activity are not readily prevented from entering natural systems and may be beneficial, neutral, or detrimental in their effect.




Appendix Table 3:  Next Generation Science Standards

	Earth's Systems

	· 3-ESS2-1: Represent data in tables and graphical displays to describe typical weather conditions expected during a particular season.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Analyzing and Interpreting Data: Analyzing data in 3–5 builds on K–2 experiences and progresses to introducing quantitative approaches to collecting data and conducting multiple trials of qualitative observations. When possible and feasible, digital tools should be used.

Represent data in tables and various graphical displays (bar graphs and pictographs) to reveal patterns that indicate relationships.
	ESS2.D: Weather and Climate: Scientists record patterns of the weather across different times and areas so that they can make predictions about what kind of weather might happen next.
	Patterns: Patterns of change can be used to make predictions.

	· 3-ESS2-2: Obtain and combine information to describe climates in different regions of the world.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluating the merit and accuracy of ideas and methods.

Obtain and combine information from books and other reliable media to explain phenomena.
	ESS2.D: Weather and Climate: Climate describes a range of an area's typical weather conditions and the extent to which those conditions vary over years.
	Patterns: Patterns of change can be used to make predictions.

	Earth and Human Activity

	· 4-ESS3-1: Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect the environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: 
Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluate the merit and accuracy of ideas and methods. Obtain and combine information from books and other reliable media to explain phenomena.
	ESS3.A: Natural Resources: Energy and fuels that humans use are derived from natural sources, and their use affects the environment in multiple ways. Some resources are renewable over time, and others are not.
	Cause and Effect: Cause and effect relationships are routinely identified and used to explain change. 

Interdependence of Science, Engineering, and Technology: Knowledge of relevant scientific concepts and research findings is important in engineering. 

Influence of Engineering, Technology, and Science on Society and the Natural World: Over time, people’s needs and wants change, as do their demands for new and improved technologies.




Appendix Table 4: Common Core State Standards

	Mathematics

	Mathematical Practices

	Reason abstractly and quantitatively
· CCSS.Math.Practice.MP2: Mathematically proficient students make sense of quantities and their relationships in problem situations.

	Model with mathematics 
· CCSS.Math.Practice.MP4: Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.

	English Language Arts 

	Reading: Informational Text

	Key Ideas and Details 
· CCSS.ELA-Literacy.RI.3.2: Determine the main idea of a text; recount the key details and explain how they support the main idea.

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.3.7: Use information gained from illustrations (e.g., maps, photographs) and the words in a text to demonstrate understanding of the text (e.g., where, when, why, and how key events occur).

	Writing

	Text Types and Purposes
· CCSS.ELA-Literacy.W.3.2: Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.3.8: Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.3.1: Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts, building on others' ideas and expressing their own clearly.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.3.6: Speak in complete sentences when appropriate to task and situation in order to provide requested detail or clarification.
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