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Instructions and answers for teachers

These instructions cover the learner activity section which can be found on page 7. This Topic Exploration Pack supports OCR GCSE (9–1) Gateway Science Chemistry A. The Combined Science references are found in brackets after the separate science specification references.
When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Learning outcomes
C6.3a interpret evidence for how it is thought the atmosphere was originally formed to include knowledge of how the composition of the atmosphere has changed over time (C6.2a in Combined science)

C6.3b describe how it is thought an oxygen-rich atmosphere developed over time (C6.2b in Combined science)

C6.3c describe the greenhouse effect in terms of the interaction of radiation with matter within the atmosphere (C6.2c in Combined science)

C6.3d evaluate the evidence for additional anthropogenic (human activity) causes of climate change and describe the uncertainties in the evidence base to include the correlation between change in atmospheric carbon dioxide concentration and the consumption of fossil fuels (C6.2d in Combined science)

C6.3e describe the potential effects of increased levels of carbon dioxide and methane on the Earth’s climate and how these effects may be mitigated to include consideration of scale, risk and environmental implications (C6.2e in Combined science)

C6.3f describe the major sources of carbon monoxide, sulfur dioxide, oxides of nitrogen and particulates in the atmosphere and explain the problems caused by increased amounts of these substances (C6.2f in Combined science)

C6.3g describe the principal methods for increasing the availability of potable water in terms of the separation techniques used to include ease of treatment of waste, ground and salt water (C6.2g in Combined science)

* separate chemistry only statements
Introduction

In topics C6.3a – b learners will be looking into how the composition of the atmosphere has changed over time, from its first formation to the present day. This section, whilst largely stand-alone, will help with understanding of what processes can change the composition of the atmosphere.

It is important in this section for learners to be aware of the current composition of the atmosphere. It is very common for the percentage of oxygen in the atmosphere to be over-estimated, and for learners to forget about the presence of Nitrogen, as it is not directly involved in any processes described in this section. In the same vein, it is very common for learners to expect the quantity of carbon dioxide in the atmosphere to be much higher, given the effect it has on global warming.
In topics 6.3c-e learners will be looking at the evidence for anthropogenic activity on the composition of the atmosphere. When researching this section, care must be taken to ensure that information is from a credible source, and that it is at GCSE level, as learners can easily lapse into researching into degree (or higher) level work, and get very confused as to what they are looking at. It can be very valuable in this section to coach learners into being critical of any sources that they find, and need to cross-reference any information that describes information that claims to be factually correct.

In section 6.3f learners will be asked to research the problems caused by increased levels of gases such as carbon monoxide, sulfur dioxide, oxides of nitrogen and particulates in the atmosphere. 

In section 6.3g learners will be looking at how water can be purified. This can be linked to climate change, and some of the causes of drought in some areas of the world, and how these problems can be resolved. As these issues can be very topical, it is always worth looking at recent news stories to make the topic more relevant. 

It is important when describing caused issues such as acid rain that learners are aware of the scale of the issue. For example, learners often think of acid rain as a problem that will destroy buildings and animals completely, as acids are often over-exaggerated in how concentrated they are. Also, be very clear in the language used, problems such as damage to the ozone layer and the greenhouse effect are often muddled and mixed up. 

Suggested activities

Task 1 C6.3a-b (C6.3a-b)
In this task, show learners a suitable video clip that shows them the different stages of evolution of the atmosphere. https://www.youtube.com/watch?v=gwGeH9O8Rx4 is a useful clip, and is only 3 minutes long.

Learners may want to see the clip more than once, or be given chance to take notes from the clip for each section. The six panels should contain the following:

	The Earth was molten, and covered in a cloud of ash. No life was possible at this stage.
	3.2 billion years ago. The Earth started to cool down, resulting in water condensing to form the oceans. Atmosphere very high in carbon dioxide. 

	Amoebas formed in the oceans, and were able to use the sunlight and carbon dioxide to photosynthesise. 
	600 million years ago. Increased levels of photosynthesis resulted in oxygen levels increasing.

	400 million years ago. Oxygen levels are now high enough to result in the formation of animal life, initially in the oceans. The oxygen levels are high enough to now be toxic to much of the developed plant life.


	Present day.


Task 2 answers C6.3c-f (C6.3c-f)
1. How does our atmosphere help keep our planet warm enough to support life?

	Layer of carbon dioxide traps heat from the sun. Any remaining (unneeded) heat is reflected back into space


2. What type of radiation emitted from the sun is responsible for warming up the Earth?
	Infra-red radiation


3. What gas has had rising levels in the atmosphere, and has been linked to global warming? How does this gas cause global warming?
	Carbon dioxide. Increased levels of carbon dioxide trap more infra-red radiation (heat) from the sun, meaning remaining (unneeded) heat is not reflected back into space, but heats up the planet further.


4. List the human activities that have led to the increase in the rising levels of this gas.
	Increased burning of fossil fuels. Burning happens in – internal combustion in cars (oil), making electricity (oil/ coal / gas)


5. What has happened to the average temperature of the Earth due to these changes?
	Average temperature has risen


6. List the problems that are caused by this temperature change.
	Raised climate levels result in melting of polar ice caps and rise of sea levels. Species of animal lose habitats. Increase of warmer areas lead to larger mosquito populations and spread of diseases.


7. What problems could arise in the future due to this temperature change?
	Continued melting of ice caps lead to loss of farmland and so food supplies could decrease. Large movement of people as countries lose land to rising sea levels.


8. What gases in the atmosphere, also given off by the burning of fossil fuels, can cause acid rain?
	Nitrogen dioxide. Sulfur dioxide.


9. What problems can acid rain cause?
	Destruction of habitats. Acidification of soil makes land less fertile. Acidification of lakes can kill life, resulting in drop of fish stocks. Slow erosion of buildings.


10. Describe the effects particulates and carbon monoxide can have on people.
	Carbon monoxide levels in cities can increase resulting in less oxygen intake in people – resulting in poisoning. Symptoms of poisoning include fatigue, nausea and eventual death. Increase in carbon particulates results in higher levels of asthma and respiratory infections.


Task 3 C6.3g (C3.6g)
This is a literacy / research task, where learners are encouraged to do a long-form letter including research they have done on water. Learners can use the table on the worksheet to help them tick off the required research The same sheet can then be used by the teacher to quickly tick off what has been included, and then provide immediate feedback on areas of their research that were of good quality, and any areas that could be improved on.
Additional teacher preparation

As this is a very topical issue, looking to the news for relevant clips can be very useful. In particular, the increasing numbers of storms and floods can be linked to global warming, and discussed.

News links

https://www.youtube.com/watch?v=QhY78iwNQJc 

https://www.youtube.com/watch?v=aV_V_4bMwPI 

https://www.youtube.com/watch?v=4xI1cqyUf74 

As mentioned previously, there is sometime controversy regarding climate change, and there are often articles debating the accuracy of climate change scientists. This should be addressed, and an explanation as to the importance of looking at multiple sources for information discussed. Also the reasons for climate change denial can also be a good topic for discussion.

https://www.youtube.com/watch?v=y2euBvdP28c 

https://www.youtube.com/watch?v=gWT-EWKIR3M 
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Global challenges part 3 – Interpreting and interacting with earth systems
Learner Activity

Task 1 – How the atmosphere has changed
In this task you are to go watch a video clip. You will find information about the early atmosphere and the processes that have slowly altered it. 

Use this information to help you draw a timeline, using the boxes below. Feel free to be creative and use pictures and diagrams to help you with your answer.

	
	

	
	

	
	


Task 2 – The greenhouse effect and changes to the atmosphere
Use the following link below to help you answer the questions below.

http://ypte.org.uk/factsheets/climate-change/climate-change
1. How does our atmosphere help keep our planet warm enough to support life?

	


2. What type of radiation emitted from the sun is responsible for warming up the Earth?
	


3. What gas has had rising levels in the atmosphere, and has been linked to global warming? How does this gas cause global warming?
	


4. List the human activities that have led to the increase in the rising levels of this gas.
	


5. What has happened to the average temperature of the Earth due to these changes?
	


6. List the problems that are caused by this temperature change.
	


7. What problems could arise in the future due to this temperature change?
	


8. What gases in the atmosphere, also given off by the burning of fossil fuels, can cause acid rain?
	


9. What problems can acid rain cause?
	


10. Describe the effects particulates and carbon monoxide can have on people.
	


Task 3 – The importance of clean water
For this task you are to write a letter to the prime minister explaining the importance of regulating the amount of pollution in water, and how water can be treated. Use the links below to help you, and the checklist so you know what to include.

After you have finished your letter, attach this checklist to your work so your teacher can use it to show you any areas you need to improve on.

Distillation of salt water:
 http://practicalaction.org/water-distillation-1?gclid=CN3-zY_R680CFa0W0wodlqUIQw
Treatment of water: http://www.bbc.co.uk/schools/gcsebitesize/science/21c/chemicals_in_our_lives/manufacture_chemicalsrev4.shtml
Checklist

	Have you included…
	Learner
	Teacher

	An explanation as to why clean water is important 
	
	

	Reasons that clean water might not be always available
	
	

	How salt water can be purified to make it drinkable
	
	

	How clean water can be made more available in third world countries
	
	

	How waste water is cleaned in this country to make it potable
	
	

	What might global issues make water less available in the future
	
	


The strongest parts of your letter were…
	


Parts of your letter that you could improve on are....
	


We’d like to know your view on the resources we produce. By clicking on ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20liked%20the%20GCSE%20(9-1)%20Gateway%20Science%20Chemistry%20A%20Topic%20Exploration%20Pack%20(Global%20Challenges%20-%20Part%203)"��Like�’ or ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20the%20GCSE%20(9-1)%20Gateway%20Science%20Chemistry%20A%20Topic%20Exploration%20Pack%20(Global%20Challenges%20-%20Part%203)"��Dislike�’ you can help us to ensure that our resources work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.


Whether you already offer OCR qualifications, are new to OCR, or are considering switching from your current provider/awarding organisation, you can request more information by completing the Expression of Interest form which can be found here: � HYPERLINK "http://www.ocr.org.uk/expression-of-interest" �www.ocr.org.uk/expression-of-interest�


Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: ��HYPERLINK "http://www.ocr.org.uk/i-want-to/find-resources/"�www.ocr.org.uk/i-want-to/find-resources/


�





OCR Resources: the small print�OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. �© OCR 2016 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.


OCR acknowledges the use of the following content: n/a


Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: � HYPERLINK "mailto:resources.feedback@ocr.org.uk" �resources.feedback@ocr.org.uk�
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