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Teacher Guide
overview
The world has been set a challenging target: prevent average global temperatures from rising over 2 degrees or face catastrophic consequences.  In this activity students apply their knowledge of climate change in an engaging new context. They create an apocalyptic weather report showing the possible effects of climate change and then learn how to examine consequences of actions to help them to decide how they would help save the world.  
ADvanced materials
Two degrees is a sequence of two lessons. Advanced materials are longer than regular ENGAGE materials because in addition to applying science content they explicitly teach enquiry processes (Working Scientifically in the English National Curriculum). Each lesson has a distinct purpose:
Lesson 1: To understand the science behind the issue, and get student to apply knowledge (which we assume was introduced in a previous lesson)
Lesson 2: To consider the evidence and arguments, by learning to use an enquiry process (such as estimate risks, examine consequences)
LEARNING OBJECTIVE
In this sequence students will:
· Climate: describe how global warming can impact on climate and local weather patterns
· Examine consequences: consider the impacts of carbon emission actions on the environment, people and money
Curriculum LINK
England National Curriculum KS3:
· Working Scientifically:  interpret observations and data, including identifying patterns and using observations, measurements and data to draw conclusions
· Chemistry: Earth and atmosphere: the production of carbon dioxide by human activity and the impact on climate
GCSE Combined Science subject content:
· Working Scientifically:  Development of scientific thinking: appreciate the power and limitations of science and consider any ethical issues which may arise. Make decisions based on the evaluation of evidence and arguments
· Chemistry: Carbon dioxide and methane as greenhouse gases: describe the potential effects of increased levels of carbon dioxide and methane on the Earth’s climate and how these effects may be mitigated, including consideration of scale, risk and environmental implications
ENGAGE MATERIALS
· For use with the PowerPoint containing both the teaching presentation and the Student Sheets.
· ENGAGE materials are published by the ENGAGE project from the European Commission, as Open Educational Resources, and are published under the Creative Commons NoDerivatives, NonCommercial license. They can be freely used, but not re-published in any revised form.
· Visit the ENGAGE website www.engagingscience.eu for more real-life science lessons.
Lesson 1
	STAGE/PURPOSE                     RUNNING NOTES

	Engage   
Get students interested in the issue and introduce the dilemma

	Display the issue (2). Explain that this rise means that average global temperatures will have increased by more than 2 degrees since pre-industrial times. Remind students about the floods that affected the north in 2015 (3). Talk about whether they think this is an effect of global warming and whether it could happen again. Ask students to discuss in pairs their previous knowledge of why temperatures are rising (4). Ask students to use the data (5) to predict when we will pass the 2 degrees threshold if human behaviour does not change. Clicking will reveal the projection as well as the dilemma for the sequence. The objectives for this lesson are  shown (6) and then a breakdown of how the students will use scientific evidence in lesson 1 and examine consequences in lesson 2 to help them to make a decision (7). 

	Review       
Students create a weather report to show the effects of climate change
	The task is introduced (8). Ask students to work in small groups and give each group copies of SS1-3. They read the information on SS1 about the effects on different regions. They then cut out the weather symbols from SS2 and use them to create a weather report on the map (SS2). You may wish students to look at all areas, just their local one or assign each group a different area. They should also explain how serious the effects will be. Groups can show their reports to each other or the whole class.

	Consider   
Students consider what it will be like to live in 2050 if targets are not met
	Discuss how the changes to weather and climate will affect people and wildlife e.g. farming, food production, loss of housing through flooding and coastal erosion, migrants, increase in tropical diseases, loss of biodiversity (see weblinks for further information). Ask students to describe what it could be like to live in the UK in 2050 if we fail to meet the two degrees target (9) - does this match with what we experienced in December 2015? This could done by describing to a partner, writing down bullet points or a longer activity such as writing a diary entry or acting out a vlog.





Lesson 2
	STAGE/PURPOSE                     RUNNING NOTES

	Engage   
Review the dilemma

	Remind students about the dilemma (2). Discuss with the class what they found out last lesson - what might happen if we don't meet the two degrees target? Ask them to name some actions that will reduce greenhouse gases and reveal examples (3). The objectives for this lesson are shown (4).

	Play       
Students play a game to learn about how to examine the consequences of an action
	Introduce the idea that to choose which action is best you must examine the consequences of each. Make sure students understand what we mean by a consequence i.e. an effect of an action which could be negative or positive. The action the class will be using needs to be added to the box (5). You can decide in the lesson as a class or add it before the lesson. Some examples are: should... schools ban all junk food, homework be banned, mobile phones be banned in school, all 12-16 year olds have to do an hour a week litter picking on the streets, we tax sugar, children go to school on Saturdays?  Students are introduced to 'a game of consequences' which will help them to decide if an action is a good idea. They work in a group of 3 and follow the instructions on the slide and SS2. To make the game more competitive an extra option is to allow students only 20 seconds to come up with a consequence when filling the 2 and 3 boxes. If they fail to do this, they miss their turn. The player with the most cards on the board at the end is then the winner.
Spend some time going round each group asking them if they found that the action had more negative or positive consequences and examples of some of the consequences they came up with. They should then remove the game cards from the board.
Introduce the fact that consequences can be classed as affecting people, money or environment (6). Give each group a copy of the cards from SS4 which outline these. They should be placed around the playing board.

	Decide   
Students decide which climate change action they would recommend by considering the consequences of each 
	Explain that they will now be examining the consequences of some climate change actions. Assign each group one action and give them the corresponding version of SS5. Ask groups to spend time reading through the information and ask you any questions about the action if they wish.
[bookmark: _GoBack]Groups then play the 'game of consequences' again using their action (7). This time, each third of the board corresponds to either people, money or environment and they should only place consequences affecting these in each area. They may find they can't fill the entire board - this is fine. In order for students to listen to the consequences of each action and make a choice, use a teacher-led class discussion or a specific format like a ‘Fishbowl’ : ask one person from each group to join up and discuss the consequences of their action. The rest of the class can watch and enter the fish bowl if they wish by tapping a person on the shoulder. As a class discuss the fact that the actions used in the game were radical that there is no one good action but a series of actions to take. 
Students now consider the scientific evidence from lesson 1 and consequences from lesson 2 to come to a personal decision on which action they would choose and why (8). They could present it in a persuasive manner as a politician convincing the public of their decision.



ENGAGE, A Science-in-Society Project from the European Commission, 2016

image1.png




