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Teacher Guide
overview
The extraction of gas from shale rock – hydraulic fracturing, or fracking – is widespread in the USA. Whilst some countries in Europe have banned fracking following concerns that substances used in the process pollute water, others want to exploit shale gas reserves to provide new – and cheap – sources of natural gas. In this activity students decide whether they support a ban on fracking. They apply their knowledge of the properties of rocks to decide whether substances from fracking can get into water, and learn how to justify opinions. 
ADvanced materials
To Frack or Not to Frack? 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 students 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 judge risks, examine consequences, or – in this case – justify opinions.)

LEARNING OBJECTIVEs
In this lesson students will:
· Justify opinions: give opinions, present evidence to support their opinions, and explain their reasoning. 
· Earth structure: explain why a rock has a particular property based on how it was formed.
Curriculum LINK
England National Curriculum KS3:
· Working Scientifically:  understand the uses and implications of science, today and for the future.
· Earth and atmosphere: the rock cycle and the formation of igneous, sedimentary and metamorphic rocks.

GCSE Combined Science subject content:
· Working Scientifically:  Development of scientific thinking: explaining everyday and technological applications of science; evaluating associated personal, social, economic and environmental implications; and making decisions based on the evaluation of evidence and arguments.
· Chemistry: Earth and atmospheric science: The Earth’s water resources and obtaining potable water: Describe the principal methods for increasing the availability of potable water in terms of the separation techniques used, including ease of treatment of waste, ground and salt water.
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.

materials required for the practical activities (lesson 1 student sheets 1 to 3)
Per pair:
· Teat pipette
· Beaker (100 cm3 or 250 cm3)
· Samples of at least 6 named rocks, including examples of sedimentary, igneous and metamorphic rocks




Lesson 1
	STAGE/PURPOSE                     RUNNING NOTES

	Engage   
Get students interested in the issue of fracking, its benefits and possible links to water pollution and related health implications

	Display (2) and (3) to present possible risks associated with fracking, and (4) to show some benefits of the process. Emphasise that the statements on the slides are opinions. Then reveal (5) to explain how fracking extracts natural gas from shale rock. Slide (6) sets up the key dilemma. Ask students for their immediate thoughts on the dilemma, and take a show of hands of those who are for and against a fracking ban.
At this stage you could show a video clip on fracking (see web links). 
Ask students to identify any opinions expressed in the video, and to work out whether the organisation which made the video is for or against fracking.
Slide (7) gives a breakdown of how students will use scientific evidence in lesson 1 and justify opinions in lesson 2 to help them to make and justify an opinion. The objectives follow (8).

	Review       
Students review their understanding of why rocks have particular properties, and consider whether substances from fracking fluid can get into water
	Tell students that they will now review previous learning to complete the main task for this lesson (9) in which they will address the question Can substances from fracking fluid get into water? Student pairs then do the practical activities and discussion tasks on SS1 to 3. 
Having completed these tasks, students individually answer questions A, B and C on SS5 to summarise their findings so far. One possible answer to question C is that substances from fracking fluid can get into water in some circumstances, but whether or not they do depends on the rock types in the drilling area, the height and location of any water supplies and boreholes, as well as other factors linked to the drilling process. 

	Consider   
Students consider whether substances from fracking fluid can harm humans
	Set the final task (10) in which student pairs use the facts on fracking fluid (SS4) to consider whether substances from fracking fluid can harm humans. Students record their decisions individually as an answer to question D on SS5. One possible answer is that some substances in fracking fluid can harm humans, but whether or not they do depends on the concentrations of these substances in the water.
At this stage you might like to ask students to share their answers in small groups to get across the point that there is no definitive answer here.





Lesson 2
	STAGE/PURPOSE                     RUNNING NOTES

	Engage   
Review the dilemma about whether fracking should be banned
	Review the dilemma (2). Remind students of the evidence from lesson 1 indicating that it is possible that fracking fluid can get into water in certain circumstances, and that it is possible that substances from fracking fluid can harm humans.
At this stage you might like to show another video clip on fracking, ideally presenting contrasting views from those in the video shown in lesson 1 (see web links.)
Then reveal (3) to make the point that different people have different opinions about fracking and (4) to show that, if you have an opinion, it is important to justify it.
Reveal the objectives for this lesson (5) and point out that they will use evidence gathered last lesson, as well as new skills in justifying opinions, to state and justify an opinion about fracking.  

	Play       
Students play a game to learn how to justify opinions
	Groups of three students now play a game to learn how to justify opinions (6). In their groups, students set up the game by giving opinion cards to the players indicated (SS1b) and placing shuffled evidence cards face down in a pile (SS2a – c). They then follow the instructions on SS1a to play the game. 
There are no ‘right answers’ in the game. The purpose of it is for students to learn how to use evidence to justify their opinions.
Following the game, display (7) to summarise learning from the game. 

	Decide   
Groups use information about fracking, as well as new skills in justifying opinions, to plan and present a one-minute talk about whether fracking should be banned. 
	Set the next task (8). Ask students to work alone or in pairs. They read the fracking evidence cards (SS4) and make a decision about whether or not there should be a fracking ban.
Students then plan a one-minute talk to justify their opinion, following the guidance on (8). 
Next, students give their talks to another student or pair. Having listened to a talk, they give feedback on how closely students have followed the structure below, and comment on the quality of each of these aspects:  
· State your opinion
· Present your evidence 
· [bookmark: _GoBack]Explain your reasoning (how the evidence supports your opinion)
Finish the lesson by taking a show of hands to see those who are for and against a fracking ban. Whose opinions have changed since the start of lesson 1? Who now holds their opinion more strongly? Ask students to consider how the need to justify their opinion has contributed to these changes.
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