Standard Deviation using Excel.

	Name
	German (%)
	Geography (%)
	IT (%)

	Fred
	27
	42
	39

	John
	22
	26
	34

	Mary
	54
	32
	31

	Alan
	49
	34
	29

	Joan
	67
	32
	32

	Peter
	16
	31
	11

	Mavis
	46
	34
	29

	Sarah
	20
	31
	31

	Adam
	21
	41
	67

	Daniel
	11
	30
	30

	
	
	
	

	AVERAGE
	
	
	

	MAX
	
	
	

	MIN
	
	
	


The table above shows the German , geography and IT results of a group of ten students. Use Excel to fill in the shaded area, i.e. the average, maximum and minimum for each subject.

Looking at the figures for average, maximum and minimum, what can you say about the three sets of figures? 

Answer the questions below.

1 Which set of figures has the largest range?

2 Which set(s) of figures has the largest number in it?

3 Which set(s) of figures contains the smallest number?

4 Which set of figures has the largest minimum?
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Given the figures for average, maximum and minimum it is hard to differentiate between the German  and IT figures, the average, (arithmetic mean) of the figures is the numbers all added together then divided by the number of numbers. However it gives no indication of the distribution of the marks within the sets of figures.

To do this we could graph the three sets of figures and see if that enlightens us.

[image: image2.wmf]German (%)

0

10

20

30

40

50

60

70

80

Fred

John

Mary

Alan

Joan

Peter

Mavis

Sarah

Adam

Daniel


Look at the three graphs above. Which two do you think are most similar?

I think the Geography and IT ones but it’s rather subjective. They do seem to have less variation in the values than the German results.

Question:
How can we view this in a fair, unambiguous way, to find out which of the three has the least widely deviating set of numbers?

Answer:
Use the Standard Deviation.

The standard deviation of a set of numbers is a measure of how widely values are dispersed from the average value.  You can work the standard deviation (S.D.) out for a set of numbers manually if you are so inclined in a similar fashion to working an average out, it just takes longer because the formula is much more complex! So let Excel do it.

To work out the standard deviation of the numbers in the range of cells B2 to B11 we would use the formula:

=STDEV(B2.B11)

Try this for the German, Geography and IT figures. (If your figures aren’t in B21.B11 then put in the appropriate range.)

Because the figures for each subject are in the same units we can compare the standard deviations and see how widely dispersed the values are.

The values I got for the data are:

	
	German (%)
	Geography (%)
	IT (%)

	S.D.
	19.044
	4.877
	13.849


Look at the graphs and the S.D. values to decide if high S.D. values indicate large or small deviations in the data.

High values indicate a greater spread of values.

To prove this, copy the number 33.3 down ten cells. The total should be 333, the average 33.3, the maximum and minimum should both be 33.3, what is the standard deviation?

Now you’ve worked out the values for the standard deviation answer the following questions.

1
Which of the three sets of figures, German, Geography or IT, is the least spread out?

2 Of the two subjects with the same average, and the same range, which varies least?

3 Which of the three sets of figures, German, Geography or IT, varies most?
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Hints & Answers.





Use Excel to work out the AVERAGE, MAX & MIN, remember the formula to work out the largest number in the cell in the range B2 to B11 would be =MAX(B2.B11) don’t forget the equals sign!





	German (%)	Geography (%)	IT (%)


AVERAGE	33.3	33.3	33.3


MAX	67	42	67


MIN	11	26	11





Which set(s) of figures has the largest range? (Answer – German  & IT)


Which set(s) of figures has the largest number in it? (Answer – German  & IT)


Which set(s) of figures contains the smallest number? (Answer – German  & IT)


4	Which set of figures has the largest minimum? (Answer – Geography)
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I think the answers are:





1	Geography is the least spread out.


2	Of the two subjects with the same average, and the same range, IT varies least.


3	German varies the most.
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Sheet1

				Name		German (%)		Geography (%)		IT (%)		Height(dm)		Height(in)

				Fred		27		42		39		185.42		73

				John		22		26		34		177.80		70

				Mary		54		32		31		167.64		66

				Alan		49		34		29		172.72		68

				Joan		67		32		32		177.80		70

				Peter		16		31		11		180.34		71

				Mavis		46		34		29		175.26		69

				Sarah		20		31		31		177.80		70

				Adam		21		41		67		175.26		69

				Daniel		11		30		30		177.80		70

				AVERAGE		33.3		33.3		33.3		176.78		69.6

				MAX		67		42		67		185.42		73

				MIN		11		26		11		167.64		66

						19.044		4.877		13.849		4.668		1.838
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Sheet1

				Name		German (%)		Geography (%)		IT (%)		Height(dm)		Height(in)

				Fred		27		42		39		185.42		73

				John		22		26		34		177.80		70

				Mary		54		32		31		167.64		66

				Alan		49		34		29		172.72		68

				Joan		67		32		32		177.80		70

				Peter		16		31		11		180.34		71

				Mavis		46		34		29		175.26		69

				Sarah		20		31		31		177.80		70

				Adam		21		41		67		175.26		69

				Daniel		11		30		30		177.80		70

				AVERAGE		33.3		33.3		33.3		176.78		69.6

				MAX		67		42		67		185.42		73

				MIN		11		26		11		167.64		66

						19.044		4.877		13.849		4.668		1.838
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				Name		German (%)		Geography (%)		IT (%)		Height(dm)		Height(in)

				Fred		27		42		39		185.42		73

				John		22		26		34		177.80		70

				Mary		54		32		31		167.64		66

				Alan		49		34		29		172.72		68

				Joan		67		32		32		177.80		70

				Peter		16		31		11		180.34		71

				Mavis		46		34		29		175.26		69

				Sarah		20		31		31		177.80		70

				Adam		21		41		67		175.26		69

				Daniel		11		30		30		177.80		70

				AVERAGE		33.3		33.3		33.3		176.78		69.6

				MAX		67		42		67		185.42		73

				MIN		11		26		11		167.64		66
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