Teachers Guide
Death of an Angel (Assessment Task)
Sheet 1 should be given to students. You may like to read through the story as a class.

Then give students sheet 2, which contains the vital evidence of ‘the blood test’.

Demo fake blood (see recipe in Technician’s guide) running down a tile, as shown in the method. Then demo blood of different viscosities.

Opportunity for differentiation

The graph on sheet 3 may be given to students. Higher ability students should be encouraged to finish plotting the graph on sheet 4. Lower ability students do not need to have the graph at all.

Sheet 4 contains what is needed in the report to the judge.

Sheet 5 is a copy of the reliability checklist (2 on each page) that students used in ‘Cold Case’. It may be given to lower ability students as a reminder.
Levels of performance 

The following information is given as a guide on how to assess the outcome from the task.
Big Idea: Particle model

Evidence of understanding: 

Students form a hypothesis based on the particle model

Students explain the hypothesis in a way consistent with the model
	Cognitive processes and National Curriculum levels

	Interpret (particle model)
Level 4
	Apply (particle model)

Level 5
	Analyse (particle model)

Level 6

	Performance indicators

	Students have stated that blood is a liquid. They have interpreted the results and answered the question: 

As the blood gets older, what happens to the time it takes to run down the tile?
	Students have demonstrated that they can apply the knowledge that the time taken for the blood to run down the tile to the fact that the blood is getting thicker. They have answered the questions:

What happens to the thickness of the blood as it gets older? 

How do the results show this?
Typical student response “The blood gets thicker as it gets older. The results show this because as the blood ages, its takes longer for it to run down the tile

Also students have used what they know about particles to explain why blood moves (flows)

Typical student response “Particles in a liquid can move past each other (because they are not joined together very strongly). They are constantly moving. This means that liquids can move (flow).”
	Students have used logically used the particle model to explain why older blood flows more slowly.
(Students can come up with any sensible suggestions.) 

Typical student response “As the blood ages the particles join up together into bigger clumps, which are heavy and so move more slowly.”


Big Idea: Working with evidence

Evidence of understanding: 

Students judge whether a given procedure gives believable evidence (apply or interpret), 

Students come to an argued conclusion relating to 'reliability' and summarise the evidence (evaluate/analyse/apply)
Students improve the reliability of a procedure (evaluate)
	Cognitive processes and National Curriculum levels

	Interpret
(reliability)

Level 4
	Apply
(reliability)
Level 5
	Analyse
(reliability)
Level 6
	Evaluate
(reliability)
Level 7

	Performance indicators

	(All these if students are given the reliability checklist)

Compare the checklist to…


Were the measurements taken carefully?

Were as many measurements as possible taken (repeats)?

Were as many measurements as possible taken (repeats)?

Did the scientists remove outliers (odd, or anomalous results)?


	(All these if students are NOT given the reliability checklist)

Demonstrate how reliable the results are by commenting on…

Were the measurements taken carefully?

Were as many measurements as possible taken (repeats)?

Were as many measurements as possible taken (repeats)?

Did the scientists remove outliers (odd, or anomalous results)?
	(Aspects of students summary without prompts)

Reasoned conclusion for reliability

Contrasting negative and positive aspects of the method 

Explaining why evidence was unreliable.
	(Aspects of students summary, without prompts) 

Summarise the overall reliability well, with implication (pros/cons)

Realise need and explain how to improve the design of the test


Typical student responses for working with evidence section

· Were the measurements taken carefully?

Yes, the method does suggest that they were careful.

· Were as many measurements as possible taken (repeats)?

The test with Angel’s blood was repeated once. The test with the pig’s blood was not repeated, which it should have been.

· Did the scientists remove outliers (odd, or anomalous results)?

This was the main error. There was an anomalous result for the 8 hours old pig’s blood – which is very obvious from the graph. Students could also see from the table, as the time taken should increase 5 seconds for each hour in age.

More able students might draw a line of best fit onto the graph, and read the age of blood for 22 seconds from this. They will find that the age of Angel’s blood is closer to 6 hours, putting her time of death as 3am rather than 1am.
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· Did they calculate the mean (average)?

Again, a major error. The scientists did take an average when they tested Angel’s blood. But, they shouldn’t have done. They should have just repeated the test, and ignored any anomalous results.
· Did they control other variables (e.g. use the same tools to make measurements)?

They used pig’s blood, which although similar to human blood, could thicken at a different rate. 

Answers that you should see in a level 7 piece of work include comments on the fact that they’d need to do further tests to see whether the original forensic scientists mistakes are likely to have made a big difference e.g. check to see if human and pig blood behave the same way, see how reproducible the viscosity test is – would it be enough to just draw a line of best fit on the graph to get a revised estimate?
Technician’s Guide
Death of an Angel (Assessment Task)
White ceramic tile (about 15cm long)

Plastic disposable pipettes (1ml size) x 2

Stop-clock

Some fake blood of different viscosities (3 quantities in total)

Fake blood recipe:

Add 15ml water to 2 heaped teaspoons of cornflour. Mix well. Then add 1tablespoon of golden syrup. Mix. Add 20 small drops of red food colouring and 2 drops of blue.

To make the blood thicker, use more cornflour (up to 5 heaped teaspoons should be fine).

Hazards

There are no actual hazards. 

Label the “fake blood” with a biohazard label and make the students use rubber gloves and eye protection to encourage good practice for later work with biological specimens.

Clear up spills with paper based cat litter – to encourage good practice. These WOULD go for incineration as biological material in a real situation.


















