Data
The data obtained in an investigation are the individual measured values.  An item of data (datum) is the value obtained in a single measurement.
Example
Nazmul and David were discussing the quality of fruit in various shops.  Nazmul said he thought apples from supermarkets usually showed more marks on the skin than those from other shops.  They decided to carry out an investigation to find the average number of marks per apple in various shops.
They were very careful when handling the apples and using their equipment.  They got the following results. 
	Shop
	Number

of apples
	Total marks
on skins
	Average marks per apple

	TESCO (supermarket)
	10
	15
	1.5

	M & S (supermarket)
	10
	12
	

	Somerfield (supermarket)
	10
	20
	

	Corner Shop (small shop)
	10
	11
	1.1

	Market stall (small shop)
	10
	10
	


These counted marks are their data, it is the information that they collected. The information about TESCO apples is only one item of data so we call it a datum. 

Question

David and Nazmul have used their data to work out the average marks per apple for each shop.  Two of their averages are shown in the table.  Use the data recorded in the table to check that they have not made a mistake when calculating the averages and complete the table.

average value = total number of marks divided by number of apples

True Value

The true value of a quantity that we try to measure is the value we would obtain if there were no errors at all in the measurement.

By improving instruments, techniques and sample size, by taking greater care, by repeating and averaging measurements we can obtain values closer to the true values.

Example

David and Nazmul were investigating the average number of marks on the skins of apples in various shops.  These are their results.   
	Shop
	Number

of apples
	Total marks
on skins
	Average marks per apple

	TESCO (supermarket)
	10
	15
	1.5

	M & S (supermarket)
	10
	12
	1.2

	Somerfield (supermarket)
	10
	20
	2.0

	Corner Shop (small shop)
	10
	11
	1.1

	Market stall (small shop)
	10
	10
	1.0


The true value for each average is the value that they would find if they could count all the marks on all of the apples in each shop and not make any errors.
Nazmul and David looked at the averages and made the following statements.
· The measured average values for the supermarkets are greater than those for the small shops.

· We are still not sure that the true averages for the supermarkets are greater than the true averages for small shops.

Question

David and Nazmul want to find average values for the number of marks on apples that are closer to the true values.  What could they do to help them obtain values closer to the true values?

Evidence

Evidence is data that can used validly to reach a conclusion.

Data are not evidence for a conclusion if

· The data are not relevant

· The data are not sufficiently accurate

· The data are affected by other factors that could alter the conclusion

Nazmul and David have collected data to gain evidence about the number of marks on the skins of apples from different shops.  Here are their results.

	Shop
	Number

of apples
	Total marks
on skins
	Average marks per apple

	TESCO (supermarket)
	10
	15
	1.5

	M & S (supermarket)
	10
	12
	1.2

	Somerfield (supermarket)
	10
	20
	2.0

	Corner Shop (small shop)
	10
	11
	1.1

	Market stall (small shop)
	10
	10
	1.0


David and Nazmul make the following statement as their conclusion:

“Apples from supermarkets are more damaged than apples from smaller shops.  This is proved by the evidence of our data and the fact that apples are cheaper in supermarkets.”
Question

1. Why is the price of the apples not really evidence for the amount of damage done to the apples?
2. Do you think examining 10 apples from each shop is sufficient to reach a definite conclusion?
3. Nazmul and David bought different varieties of apples from the different shops.  Will this affect the quality of the evidence?






