





Part Three - Handling Data





Chapter One - Collections





Let us imagine that we have thrown two dice one hundred and eighty times. Each time, we have added the uppermost faces and recorded the score:
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Of course two cubic dice have been thrown, with each die numbered from one to six and scores from two (double one) to twelve (double six). But what else can we say about the results? Even the commonest score is not clear. We’d have been better off using a tally chart:





� EMBED PBrush  ���A tally mark (one vertical down-stroke) is entered into the table each time a particular score occurs; on a fifth occurrence a cross-through (diagonal line) is entered. When all the data has been collected, in this case after 180 throws, the totals are then easily found.





Seven has occurred most often - it is the mode or modal score for this particular collection. It is also the median score - if all the results are put in order, seven is in the middle, it is the 90th (and 91st) result:
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So we already know quite a lot about our set of results; we know that the highest score is 12 and the lowest is 2 - that makes the range of our scores equal to 12 - 2 = 10. We know that the data is ‘centred’ on 7 and the oft-most occurring score, that is the score with the highest frequency, is also 7. The range provides us with some idea of how much the data is ‘spread -out’ (it is a so-called measure of spread) whereas the median and the mode give us an idea of the average score.





The most widely used average, sometimes called the common average, is the mean. To find it we must add up all of our scores and divide by their number, 180. This is quite easily done now that we have a tally chart: 





The total is: 	2x5 + 3x10 + 4x15 + 5x20 + 6x25 + 7x30 + 8x25 + 9x20 + 10x15 + 		11x10 + 12x5  = 1260





And the mean is:	1260 / 180 = 7





So our third average has returned the same result as that of the other two. This is not surprising as our collection of data is perfectly balanced - if we were to throw our dice again, we wouldn’t necessarily obtain the same tidy distribution. We might very well return seven, however, as the commonest score - there are six ways of scoring seven with two dice, but just the one way of scoring two or twelve.





Our tidy collection of data can be used to show the variety of ways in which data can be displayed. The simple frequency table:





Score (two dice)�
Frequency (out of 180)�
�
�
�
�
2�
5�
�
3�
10�
�
4�
15�
�
5�
20�
�
6�
25�
�
7�
30�
�
8�
25�
�
9�
20�
�
10�
15�
�
11�
10�
�
12�
5�
�






As a block graph:
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As a pictogram:
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Or as  a pie chart:
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The pie chart divides the circle of 360 degrees into sectors, the size of which depend on the occurrence of any particular score. The sector labelled ‘7’ represents 30 outcomes out of 180, or 30/180 = 1/6 of the circle - that’s 60 degrees.





Alternatively, 	180 outcomes are equivalent to a total of 360 degrees in the circle,


or 		180 outcomes	(      360 degrees


or 		1 outcome	(      360/180 degrees


or 		1 outcome	(      2 degrees


so 		30 outcomes	(      30 x 2 = 60 degrees





The sector sizes for all of the scores, or events, are:





Score�
Frequency�
Sector angle (degrees)�
�
�
�
�
�
2�
5�
10�
�
3�
10�
20�
�
4�
15�
30�
�
5�
20�
40�
�
6�
25�
50�
�
7�
30�
60�
�
8�
25�
50�
�
9�
20�
40�
�
10�
15�
30�
�
11�
10�
20�
�
12�
5�
10�
�
�
�
�
�
�
�
360�
�






Let us now go out on the town. Rather than dancing shoes and umbrella, we’ll arm ourselves with pen and clipboard and request merely each adult’s height. The data could be recorded on  a data collection form in this manner:








Record number�
Gender (M/F)�
Height	(cms)�
�
�
�
�
�
1�
F�
155�
�
2�
M�
160�
�
3�
F�
161�
�
4�
M�
173�
�
5�
M�
170�
�
6�
F�
143�
�
7�
F�
150�
�
8�
F�
163�
�
9�
M�
163�
�
10�
F�
147�
�
�
�
�
�



If we were conducting a survey of height of the local populace, many more records would be needed for a meaningful result. It would then be difficult to display the data in any chart, without grouping the results into classes:





Height in centimetres of adult males





C
