
SEGUE > reconstructors unit

reconstructors unit guide

In this unit, students are members of a team of forensic engineers, the Reconstructors. They travel to disasters all over the world to piece together what went wrong, work out who is to blame and try to prevent future tragedies.     

The unit is organised into six teaching sequences, each with a number of separate activities designed to support one or two lessons. Each activity folder contains an overview, presentation, student sheets, and teachers’ guide. The guide highlights opportunities for AfL and, where appropriate, suggests optional extra activities linked to specific GCSE specifications. The sequences can be used in any order but the activities within each sequence must be used consecutively. 
	Contents
	Links

	Sequence 1: Poison      
The sequence is set in an American high school that has a range of clubs and societies competing to be the pride of the school. The American football team is rated highly in the state league, and the science club has been selected to take part in a prestigious innovation fair. Titles, trophies and prizes are at stake for both groups. However, in the week before the crucial date, half the football team is suffering from severe sickness and diarrhoea. The finger is pointing at the science club members. Have they poisoned the food? The cause needs to be found before it all gets out of hand. The Reconstructors arrive to scrutinise the evidence. Can they pinpoint the problem before it’s too late? 
Understand that: 
The products of chemical reactions are predictable because they follow patterns. This allows us to deduce which neutralisation reactions should be used to remove unwanted acids, or convert acids into useful salts.
Be able to:
1. Choose suitable independent and dependent variables to answer scientific questions.
2. Classify variables as continuous or categoric.
3. Recognise which variables need to be controlled and suggest how to do this.
4. Identify when repeats are needed in order to improve reliability.
5. Appreciate when a trial run would be appropriate to make sure the values chosen for each variable are suitable. 
	Big Idea: Chemical patterns (acids)
Strategy 3.3
AF1 (explanations strand)

GCSE: 
Edexcel – C1 3.1–3.5
AQA A (additional) – C2 3.2.6.1–3.2.6.2 (part)
AQA B – U1  Theme 2, 3.1.2.2 parts 1–5
OCR B – C2f (part)


 
Core task: Planner 
Strategy 1.1.2b
AF4 (variables strand)

 GCSE: How Science Works
Edexcel – Practical and enquiry skills 5
AQA A – 3.4.1.1 b, c and 3.4.3.3 b, c 
AQA B – 1A (part), 2B
OCR B – controlled assessment criteria 


unit summary

The GCSE links are based on the April 2010 DRAFT specifications. Please see the revised unit guide for an up-to-date list. 

	Contents
	Links

	
Sequence 1: Poison (continued)
     
Be able to: 
1. Write well-structured, evidence-based conclusions.  

2. Relate the conclusions to any predictions made and relevant scientific ideas. 

3. Consider whether alternative conclusions could account for the data as a whole, or any unexpected results. 

4. When the evidence isn't strong enough to allow a conclusion to be drawn, explain why. 

5. Suggest what extra evidence might be needed to allow a stronger conclusion to be drawn.
6. Suggest an alternative method, or suitable secondary sources, that would improve the reliability of the data and the validity of any conclusions drawn from them.

	Core task: Reasoner 
Strategy 1.1.2f
AF5 (evaluation of evidence strand)

GCSE: How Science Works
Edexcel – Practical and enquiry skills 8
AQA A – 3.4.5.4 a–d
AQA B – 1C, 3C, 4C
OCR B –  controlled assessment criteria


	Sequence 2: Barn fire      
A stable catches fire. Horses are trapped and injured, and, sadly, two die. The Reconstructors must find out what caused the fire. Who is to blame? Should the stable owners be jailed, or is their daughter’s jilted boyfriend to blame? And how much longer will the limestone stables stand?
Understand that: 
No atoms are lost or made in chemical reactions. This means we can write balanced chemical equations for reactions like those in the lime cycle. Since the total mass of reactants equals the total mass of products, we can predict the maximum mass of products we can get from a chemical reaction. This is useful in thermal decomposition reactions, which break compounds into simpler substances, because they provide useful products for the building industry.
	Big Idea: Chemical patterns (limestone)
Strategy 3.3
AF1 (explanations strand)
AF4 (formulating hypotheses strand)
GCSE: 
Edexcel – C1 2.7,  C1 2.10–2.17
AQA A – C1 3.2.2.1 b–f
AQA B – U1  Theme 3, 3.1.3.1 parts 1–4
                U2  Theme 2, 3.2.2.2 parts 1–2
OCR B – C2b (part)

	Sequence 3: Concrete cancer
The council has pulled down an estate of houses. They claim they were all suffering from 'concrete cancer'. But a famous singer was born in one of them. His fan club is up in arms. They had wanted to make the house into a museum. They say there is no evidence the celeb's house had concrete cancer. The Reconstructors must find out whether the singer's birthplace really did have concrete cancer. Or did a corrupt councillor get it demolished so that his firm could get the contract to rebuild?
Understand that: 
The products of chemical reactions, such as decomposition and neutralisation, are very different from their reactants. This means we can use them to convert raw materials like limestone into other building materials with useful properties, like cement. 
	Big Idea: Using properties (concrete)
Strategy 3.2
AF1 (explanations strand)
GCSE: 
Edexcel – C1 2.8–2.9
AQA A – C1 3.2.2.1 a, 3.2.2.1 g
AQA B – U1  Theme 3, 3.1.3.1 part 5
OCR B – C2b (part)



	Contents
	Links

	Sequence 4: Grounded    
A light aircraft, piloted by a premiership footballer, crashes into overhead electric cables, narrowly missing a pylon. The plane is a write-off. Moments before the crash, the pilot ejects himself. His parachute fails to open and he breaks both legs. He cannot play football this season, and suffers huge loss of earnings. He wants compensation for loss of earnings. The plane company says it is his fault. He didn't carry out the recommended safety checks. The footballer asks the Reconstructors to help him build a case for compensation.
Understand that: 
The properties of a material can change if its particles are mixed with small amounts of another substance. This is important in construction and manufacturing because it allows metals to be converted into alloys, which have more useful properties.
	Big Idea: Using properties (alloys)
Strategy 3.2
AF1 (explanations strand)

GCSE: 
Edexcel – C1 4.10–4.12
AQA A – C1 3.2.3.2 a–c, C1 3.2.3.3 a–c
AQA B – U1  Theme 3, 3.1.3.1 parts 6–7
OCR B – C2c (part)

	Sequence 5: Collapse      
A huge bridge has collapsed in south-east Asia. Tragically, many people are dead and injured. The Reconstructors are called to investigate what happened. Why did the bridge collapse? Who is to blame? What lessons can be learned for the future? The newspapers are blaming metal corrosion, but could there be other explanations? 

Understand that: 
The products of chemical reactions are predictable because they follow patterns. Patterns in the reactivity of metals let us predict and avoid the conditions in which particular metals might corrode in oxidation reactions. They also help us decide what sort of reduction reaction will extract each metal from its ore.
	Big Idea: Chemical patterns (metal extraction and corrosion) 
Strategy 3.3
AF1 (explanations strand)

GCSE: 
Edexcel - C1 4.1–4.8
AQA A – C1 3.2.3.1 a–k 
AQA B – U2 Theme 2, 3.2.2.1 part 6 c
OCR B – C2c (part), C2d (part)


	Contents
	Links

	Sequence 6: Crash     
Forty students are on their coach journey to Euro Disney – a much anticipated end of year treat. Their journey is brought to an abrupt halt when a van swerves across the carriageway; it hits the coach, pushing it onto the hard shoulder. The van then crashes, trapping and injuring the driver. The students never make it to Euro Disney. The students have to give witness statements to the police at the scene. The police say the crash was caused by spilt diesel. The van driver's wife is not so sure – she thinks it was foul play, and that the van driver's enemy took a knife to the van's engine. Who's right? What really happened? Who's to blame? Was this attempted murder? The Reconstructors interrogate data and other evidence, and make decisions about its quality. They also investigate polymers, their properties and how they are made. 
Understand that: 
The way materials behave depends on the structure of their particles. 
This allows us to control the properties of synthetic materials, like plastics, by changing their particles. When a chemical change happens the properties of the products are different from the original reactants. This can be used to make products with predictable and useful properties.  
Be able to: 
1. Identify scientific evidence that supports an opinion.
2. Recognise when techniques of persuasion are used to influence your opinions.
3. Recognise that opinions can be influenced by economic, ethical, moral, social or cultural considerations as well as scientific evidence.
4. Judge how trustworthy a scientific report is.
5. Evaluate evidence from a range of sources and explain any limitations, misrepresentations or bias.
	Big Idea: Using properties
Strategy 5.2
AF1 (explanations strand)
GCSE:
Edexcel – C2 5.30–5.34 
AQA A – C1 3.2.5.2 a–d
AQA B – Unit 1 Theme 3  3.1.3.1 parts 8–9
OCR B - C1d (part), C1e (part)


 
Core task: Interrogate
Strategy 1.1.a2
AF3 (critical evaluation strand)
GCSE:  How Science Works
Assessment criterion AO3 (part)


reconstructors unit guide

resources needed
Most sequences use only standard laboratory apparatus and chemicals. Only unusual materials are listed below.
Sequence 1: Food poisoning

None
Sequence 2: barn fire

None
Sequence 3: concrete cancer

None
Sequence 4: grounded

None
Sequence 5: collapse

None
Sequence 6: crash

A selection of objects or samples from the five ‘families’ of polymers:

· PE: polyethylene,
e.g. plastic carrier bags

· PP: polypropylene, e.g. shampoo bottles

· PS: polystyrene (and expanded polystyrene EPS), e.g. packaging

· PVC: poly(vinylchloride), e.g. insulation around electric wiring (flexible form), guttering or piping (rigid form)

· PET: poly(ethylene terephthalate), e.g. transparent water bottles
For making nylon (CLEAPSS recipe card 45):

· Disposable nitrile gloves

· 1,6-diaminohexane in 5% aqueous solution, 
e.g. DI100 from Scientific & Chemical Supplies Ltd., Carlton House, Livingstone Road, Bilston, West Midlands, WV14 0QZ, Tel: 01902 402 402, Fax: 01902 402 343, info@scichem.com, http://www.scichem.com 
· Decanedioyl dichloride, 1.5 g

· Cyclohexane, 50 cm3
For making foam rubber:

· Rubber latex solution
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