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HS Climate and Resiliency Unit


	
Lesson 6: What impact do increasing greenhouse gases have on living things and the world?



Previous Lesson….Where we’ve been: We figured out that human activity is contributing to changes in global climate and wondered if we can see the effects of this around the world right now.
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	This Lesson….What we are doing now: This lesson explores case studies to learn about the ways climate change is currently impacting people and other living things around the world.


	Lesson
 Question
	Phenomena 
	Lesson Performance
Expectation(s)
	What We Figure Out   (CCCs & DCIs), New Questions and Next Steps
 

	L6: What impact do increasing greenhouse gases have on living things and the world?

2 periods
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	Building toward 
⬇
NGSS PEs: HS-ESS3-4




	Climate Change Case Study Articles
	Obtain and communicate information by reading and summarizing articles illustrating examples of how increased global temperatures are affecting humans and the environment and the actions humans are taking to mitigate these effects

	Last class, we came up with an explanation for how human activity is causing the changes in global climate. We wondered how this is currently affecting people around the world and what people are doing about it. 

We decide that we need to look at case studies of the global climate change effects now. We examine several case studies about populations of humans or other organisms who have already been affected  We divide into partners and each read a case study about one of the following topics:

· Agriculture and food
· Real estate 
· Temperature and health
· Entire communities already experiencing sea level rise, loss of land
· Storms and weather
· Tourism 
· Coral reefs
· Biodiversity in oceans, ocean acidification 
· Drought and water cost
· Fraser River in CO, erosion rates
· Renewable energy, things people are already doing
· Green roofs
· Individual behaviors 
· Food waste 

We figure out from all of our groups that climate change impacts are happening now, but that there are also solutions people around the world are already looking into.   

We’re worried…. We are already seeing massive impacts around the globe and we are wondering: What can we do?


	



Next Lesson….Where we’re going: What can we do to mitigate the impacts and effects of climate change?  We will then begin to brainstorm ideas for our Design Challenge.



	[image: 5KBtnTvT_XWD1gJ16n3ZHMetkCqNE423isB92zJ88uwNlF2HCe5fyCTc9u0MVrTBCCqZ1JskK2Kd33_3KZ9FJ-px0sErVVzszzxelg1PtxnPNMvUxSam7edu7nqSoUhBsYWmm4GXTXDVNvV3SaOIZ0fl67m836H1QxBMlJc4LoDq9u9CW2SNcGlmfXuW-4aFSu0r_WZzeRbnAcBMz0U_KYgpzQ5vGftZ_X2oudqPjgzINIagJIIlig5bg9xuosB153raBZk4eImYA9oo7nGcUYs_3FbUAjezj5KLgqlku3ZJbraIiO6Qv9XgXbhw5bEUPqaeTh6ema6xgpGBp2MCggTbMkHKuA6aPVALb8SXuLaTZZCAmc7JLCCx5upUOVQc4q-vF-mL7mQ_Of90DiR2GuF_PADqibUK7gAdUyNttARjHWdeSPI-8TwZaMJ1s74tEnMspxMfO28P5wh2ExKAagmlV5M7ElKLV3AbHHsv8TbE20zfJO3gxfDsxDAV6FLZWc5Xb4GQqzvRvkUzqbKCX6deG9GnDgYG-E2SBE29nniptvGZdD0MH4M1hVBTM72jThyv=w104-h80-no]
	 Getting Ready: Materials Preparation

	
	
	Materials For Each Group

· Copies of the case study articles for small groups (2-3 students per article)
· Poster or butcher paper
· Markers 
	
	Preparation of Materials (15 min.)

· Visible Driving Questions Board
· Slides
	

	
	
	
	
	

	
	Materials For Each Student

· Student Activity Sheet
	
	Safety
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	 Getting Ready: Teacher Preparation

	
	
	Background Knowledge


ESS3.C from the FRAMEWORK: 
By the end of grade 8: Human activities have significantly altered the biosphere sometimes damaging or destroying natural habitats and causing the extinction of many other species. However, changes to Earth's environment can have different impacts (negative and positive) for different living things. Typically, as human populations and per capita consumption of natural resources increase, so do the negative impacts on Earth unless the activities and technologies involved are engineered otherwise. 

ESS3.D from the FRAMEWORK:
By the end of grade 8: Activities such as the release of Greenhouse Gases from burning fossil fuels, are major factors in the current rise in Earth's mean surface temperature (global warming). Reducing human vulnerability to whatever climate changes do occur depend on the understanding of climate science, engineering capabilities, and other kinds of knowledge, such as understanding of human behavior, applying that knowledge wisely, decisions, and activities. 

ESS3 from the FRAMEWORK:                                                 “Thus science and engineering will be essential both to understanding the possible impacts of global climate change and to informing decisions about how to slow its rate and consequences…” 
Rate of and region of change matters for understanding climate change. Cities are changing faster because of their characteristics - localized amplification because of things black tops, resulting in heat islands in cities. However, this isn’t the entire explanation for climate change. Overall, regionally and globally human activities are increasing CO2 and Greenhouse Gases, which result in global warming.
	
	Alternative Student Conceptions


Students may come into this lesson thinking that climate change isn’t going to impact them or that there is not something they are able to do about it.  At the end of the lesson, students should be convinced that climate change is impacting human populations currently and there are already examples of how humans can mitigate the impacts of climate change.
	
	Linking Our Understanding to Scientific Terminology

· Climate
· Trend
· Climate Change
· Global Warming
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	Learning Plan: What impact do increasing greenhouse gases have on living things and the world?
	( 45 - 90 min )
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	Teacher Supports & Notes

		1. (5 min) Begin with a Do Now to reorient students to the storyline: 

Suggested Prompts: 
· How do we know climate change is affecting humans or other organisms?
· Can you think of any examples of how climate change could be currently impacting humans?

Ask students to share their ideas and create a class list of ideas.

Listen for and capture student responses, such as: 
· Human health impacts of increased temperatures
· Biodiversity loss due to habitat loss
· Droughts
· Extreme weather



2. (5 min) Lead students in an Initial Ideas DiscussionA so that they come to the idea of examining case studies about how global climate change is currently impacting populations of humans and other organisms.

Suggested Prompts: 
· How do we go about gathering evidence and information of the effect of climate change on human populations?
· What specific kinds of information are we looking for?
· What do we hope to figure out with this information?

[bookmark: _GoBack]Listen for student responses and capture the ideas for everyone to see: 
· Want examples of climate change impacting humans
· Need news media sources
· Want to figure out if climate change is a problem humans needs to be concerned with and do something about it



4. (25-35 min) Once students have decided to use different news media sources and articles to research documented and observed examples of events caused by climate change and then share information with each other, share the document with them that has sources students can use. Instruct students to work in small groups of 2-3 to read and annotate a selected article. Students will complete PART ONE of their Student Activity Sheets after reading article in preparation for their summary poster.


5. (10-15 min) After reading assigned article and completing PART ONE of the Student Activity Sheet, students will continue to work in small groups to create a summary poster. Then, share the information and obtain information from other groups through a gallery walk. Give students 10-15 minutes to create their summary posters. Summary posters should include:
· Title of climate change related issue or topic
· BRIEF description of climate change related issue or topic that includes WHO is being impacted, WHY this is occurring, WHAT is being done or can be done to mitigate impacts
· Facts and/or data from article to explain climate change related issue or topic



6. (10-15 min) Guide students to share information from their article and obtain information from other groups through a gallery walk. Have students complete PART TWO of the Student Activity Sheet as they obtain information from other posters.



7. (10-15 min) Lead students in a Building Understandings Discussion to share out things they notice from the gallery walk and to determine next steps.

Suggested Prompts: 
· What have we figured out or noticed today? 
· What questions do we still have?
· What should our next step be?

Listen for student responses and capture the ideas for everyone to see: 
· Climate change is currently impacting humans in various ways
· List specific examples student state from articles

Ask students what questions the report brings up so far that we need to add to the Driving Questions BoardB. 

Suggested Prompts: 
· What questions should we add to our Driving Questions Board? Which ones should we prioritize now? 

Listen for student questions: 
· What can we do to mitigate the impacts of climate change in our area?
· What can we do to slow down the current rate of global climate change?



8. (5 min) Before dismissing students, ask student to brainstorm what our next steps should be for class tomorrow.

Suggested Prompts: 
· What should we make sure to do in our next class?
· What do we need to investigate next time?


Listen for student responses such as:
· We think that we should begin to brainstorm ideas about what we can do to reduce the impacts of the current rate of climate change.
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	Strategies for this
Initial Ideas Discussion 

	 A: The goal here is that students decide they want to read about documented and observed effects of climate change that have already happened. They are going to jigsaw and then create a poster to share information.  
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	Additional Guidance

	B: It is important that students end this lesson with motivation and fuel to come up with solutions. If your students seem like they are feeling defeated, shift the focus of the discussion to proposing solutions rather than discussing all the things that are going wrong and feeling defeated. You want to empower students to move into the design challenge unit.  
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	Alignment With Standards

	
	
	Building Toward Target NGSS PE

· HS-ESS3-4:  Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.

	
	Building Toward Common Core Standard(s)

· RST.11-12.2: Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing them in simpler but still accurate terms. 
· RST.11-12.7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.









	This work is licensed under a Creative Commons Attribution 4.0 License  http://creativecommons.org/licenses/by/4.0/

	[image: -Gs7gBvHlqDhBwejF7aGSbP4Yow07IrEcpQkwRmKELlMhKxUE5Aj4qbsmCdl3KidkXjn2VQu5S3PEoaAjMiH8kCJjY9r_G2JrZK7I00gcnoRp8HDjo46glACDsGsJt0splz5Yn4cZrnHyYuddZRIkFk2xnLmV1VMdbDPH27ir0fKb5Ojba70q0AYn6pY5okNVB77M0AwFYKGGJ-Yx54h0R3hqMQ-wuhGGJftTDJBHWTzGjLZsrQNSe6lB5hLbIB5ZOGcVX0GAAU4ut4q_RlXw9qjLIN-8VNyRcII2f2zFVZTngC31uDDIJ6bkemMpBRH7v5ANrEiSYjcwmR3vCRO96vRv2xY7601HXcNg7tl-rU-hSvNF2R6N4DoXmGdMmEoaofObUbrGr3ut4M_69ZVIDJX9ncLg0hM5Jr3CZs7rMZQ3bIbn4yAGeE8IKxxUlkXdsmta1-5Zbohqx97XcDrS0bHxh7dom2fmIEpj8wMu2N0mIeC1MEoHcVLDtjfgUTOQhzxTneq1ElEuY9NTdK1ZrKcFt0uFYRY8LHc7wlrfWcml_nnY37M7Df7NawClYEKUVR8=w403-h141-no]
	More NGSS Storylines available at
http://www.nextgenstorylines.org
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