TWENTY FIRST CENTURY

SClence

Assessment for Learning Ideas about Science
in OCR GCSE Science A

laS5 Risk ‘How safe is safe?’ H tier

Using Key Assessed Tasks

Students work in pairs or individually, then join another pair or student to peer
review their work.

The teacher acts as facilitator, intervening as required to support the group in
reaching a consensus.

Each task should take no more than an hour to complete.
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KEY TASK ¢ IAS5 RISK HOW SAFE IS SAFE? H

Learning objective

* We are learning to identify and discuss risk.

Learning outcomes

All of you will be able to give examples of how risks from nuclear power can be
reduced.

All of you will be able to suggest benefits of nuclear power and a parachute jump,
and explain why someone chooses to do a parachute jump by balancing the risks
and benefits.

Most of you will be able to tell the difference between Perceived and Actual Risk.

Some of you will be able to identify where ALARA or the Precautionary Principle
are used.

Read and discuss

Tom, Karen and Dave are discussing how we should generate electricity in the
UK and the radioactivity levels associated with nuclear power.

Tom says, “I don’t like nuclear power, it's dangerous. Look at what happened in
Chernobyl, that power station in Ukraine blew up in 1986. We wouldn’t want
that to happen in Birmingham! And there’s always the risk of an accident when
transporting nuclear waste. | don’t want the UK to invest in a new generation
of nuclear power stations; | think that we are better safe than sorry and should
stick with coal and wind power.”

Dave says, “Nuclear power stations have back-up safety systems to prevent
accidents. If something fails, there is a back-up system to limit the danger. If
that system also fails there is another back-up system, and so on. So a serious
accident is very unlikely. Anyway, the Chernobyl reactor had an unsafe design
and that was 20 years ago.”

Karen says, ‘I think that we should build more nuclear power stations, as they
will reduce the amount of CO, that we release into the atmosphere. This will
help the UK meet its climate change targets.”

“l think that nuclear power stations are a bad idea”, Tom replies. “All ionizing
radiation carries a risk to human health. | won’t even have an X-ray at my
dentist.”

“But the risk of having an X-ray is very low. It only adds 1% of the background
radiation you receive every year. They make it as low as you can get and still
get a good image”, said Dave.

‘I know statistically, it's actually very safe”, said Tom, “but | just think it's too
dangerous having it done, | don’t know why.”

TURN OVER
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1 What benefit does Nuclear Power offer to the UK'’s climate change targets?
2 Who is accepting that in the nuclear industry, nothing is completely safe?
3 How is the risk of a serious accident in a Nuclear Power Station reduced?

4 i Circle the example of someone using the ALARA principle (As Low As
Reasonably Achievable.)

ii In one sentence a speaker talks about both the perceived and actual risk of
something. Put brackets around this sentence.

The group then go on to discuss Tom'’s charity parachute jump. Tom says, I
can’'t wait until next weekend when | am doing my charity parachute jump.”

Dave says, “I can’t believe you don’t like nuclear power, because you say it's
too dangerous, but you'll do a parachute jump! The chances of an accident are
very small, but what about the consequences?”

Dave asked, “Did you know that each year in the USA about 35 people die
while making approximately 2 million parachute jumps? Who's organizing the
jump?”

Tom replies, “I'm not sure, some adventure company.”

Dave says, “You don’t know if they’re licensed? So you can’t really know how
big the risk is. | wouldn’t take the chance if | were you.”

Tom replies, “I'm sure it's 100% safe.”

Karen says, “The parachute jump can’t be completely safe, but Tom will have a
back-up parachute in case the main parachute fails. Also he’ll be jumping ‘in
tandem’, attached to an instructor, and he’s only doing the one jump, so the risk
is really low.”

5 Is Tom correct, when he says that the jump is 100% safe? Explain your
answer.

6 Why do you think Tom wants to do the parachute jump? Explain in terms of
benefit and risk.

7 Which person is using the Precautionary Principle? Explain why you think this.
8 Which person is using the ALARA principle? Explain why you think this.

9 Do you think parachute jumping should be considered a ‘risky’ activity? Explain
why you think this.

10 Do you think that parachute jumps are more risky than driving a car? Explain
why you think this.
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KEY TASK * IAS5 RISK HOW SAFE IS SAFE? H
MARKING CRITERIA

Nuclear Power

1 One benefit of nuclear power is that it could reduce the amount of carbon
dioxide (CO,) released into the atmosphere. This would help combat climate
change.

2 Tom is accepting that nothing is completely safe when he says that there is
always a risk of accident when transporting nuclear waste.

3 Risk of accidents is reduced by back up systems. If one system fails, there is
another to do the same job.

4 i ALARA: Dave talks about the risk of having an X-ray, and says, “They make it
as low as you can get and still get a good image”.

ii Perceived vs. Actual Risk: Tom says of X-rays, “I know statistically it's actually
very safe, but | just think it's too dangerous having it done”.

Parachute Jump

5 Tom is incorrect because nothing is completely safe. All activities carry a risk.

6 Tom believes there is no risk. He wants to do the jump to raise money and
probably for the thrill and enjoyment.

7 Dave is using the Precautionary Principle when he says, “You don’t know if
they’re licensed? So you can’t really know how big the risk is. | wouldn’t take the
chance if | were you.” He recommends avoiding an activity when the risk of doing
it is unknown.

8 Karen uses the ALARA principle when she explains how the risk of Tom’s
parachute is being made As Low As Reasonably Achievable: “Tom will have a
back-up parachute in case the main parachute fails. Also he’s jumping ‘in tanden’,
attached to an instructor, and he’s only doing the one jump”.

9 Parachute jumping is a risky activity. Even though the probability of an accident
is low, the consequences of an accident are very serious.

(Remember: risk = probability x consequence)

10 Parachute jumps may be more risky than driving a car because if anything
goes wrong in a parachute jump, it's probably fatal. However, people drive a car
much more often and have accidents more often, and these accidents could be
serious or fatal. Without data, it is impossible to say which is more risky!

NOW look again at the outcomes for this activity.
Which outcomes have you achieved?

Which outcomes can you improve?
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