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USE OF SIMPLE STATISTICS

 Range, mean, median and mode

RANGE should be defined as RANGE  =  Highest score – Lowest score

Example:- Find the range of teachers’ ages in a school -

35,  42,  42,  45,  21,  36,  64,  22,  28,  27

Ans. Highest score = 64
Lowest score = 21
RANGE = 43

Mean, median and mode all provide a measure of ‘average’ - they each have advantages and
disadvantages depending on the data given. Examples should be given to illustrate the
different uses of these three measures. Suitable examples can be found within the exercises.

MEAN  should be defined as - what most people think is ‘the average’

To find the mean simply ADD UP the scores and DIVIDE the sum by the number of scores,
i.e.

MEAN   =

Note that the mean can be calculated exactly or to a specified rounding.... so answers like 3·5
pupils are not uncommon. It should also be stressed that the mean does not have to be one of
the numbers in the question, as in Example 2 and 3 below.

Example 1 Find the mean of: Example 2 Find the mean of:

2,    4,    6,    8,    10 £2    £6    £12    £15

Ans. MEAN  =  30/5  =  6 Ans. MEAN  =  £35/4  =  £8·75

Example 3 Find the mean, correct to 1 dec. pl.

6kg,  7kg,  8kg,  3kg,  4kg,  9kg

Ans. MEAN  =  37/6  =  6·2kg.

MEDIAN  should be defined as:
the MIDDLE SCORE, once the scores have been written in numerical order.

Note:
• the middle score has the same number of scores above it and below it.
• for an ODD number of scores it is easier to select a median as there is a definite middle

score.
• for an EVEN number of scores there is no single middle score   ........  so the median in

this case is the average of the ‘two middle scores’

  Sum of scores
Number of scores
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Example 1 Find the median of: Example 2 Find the median of:

8,  6,  4,  2,  2,  5,  8 8,  6,  4,  3,  2,  6,  7,  8

Ans. Ans.
Rearrange to: Rearrange to:
2,  2,  4,  5,  6,  8,  8 2,  3,  4,  6,  6,  7,  8,  8

MEDIAN = 5 MEDIAN = 6
      (lies between the two ‘middle sixes’)

Example 3 Find the median of:

8,  10,  16,  19,  23,  12,  14,  15

Ans.
Rearrange to:
8,  10,  12,  14,  15,  16,  19,  23

MEDIAN =                 =  14·5 (the average of the two middle numbers)

MODE  should be defined as:   the score which occurs MOST FREQUENTLY
Note that the mode is NOT how many times the score occurs.

Example 1 Find the mode: 3  3  3  4  4  5  5  5  5  6  6  6  6  6  6  6  6

Ans. MODE =  6 (there are eight of them)
   Note:   ‘6’ is the mode, not ‘8’.

Exercise 1   Questions 1 - 7 could now be attempted

A discussion should take place on which measure of ‘average’ to use, highlighting the points
given below which provide an indication of when each measure is appropriate.

MEAN
• makes use of all the data
• can be calculated exactly if required
• BUT - it can be misleading if there is an unusually high or low score included.

Example, 2    90    90    98    100    has  a mean of 76.
Four out of the five scores are well above the mean.
It would not be advisable to use the mean here!
The ‘low 2’ has affected it adversely.
Better to use median / mode in this case.

14 + 15
     2
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MEDIAN
• easy to understand;
• the low/high scores do not affect it;
• BUT - in small groups of numbers which have a rather odd pattern it may not fully

represent the group.

For example, 3   3   3   3   3   3   4   4   5   9 has median 3
the mean  4  would be a better average to use here.

MODE
• easy to understand;
• the low/high scores do not affect it;
• useful for finding out what most people want;
• BUT - as in the example above where the mode is also 3, it may not be a good average

to use.

Exercise 1   Questions 8 - 13 could now be attempted

The last questions in this exercise involve problems involving the mean. These are extension
questions.

    Example A golfer has a mean score of 74 for four rounds.
If he scored 68, 80 and 72 for three of his rounds, what did he score in his 4th?

Ans. Total Score = 74× 4 = 296
Total for 3 rounds = 220
Round 4 = 296 – 220 =  76

Exercise 1   Questions 14, 15, 16 could now be attempted

Range, Mean, Median, Mode from a Frequency Table

Note that the  RANGE and the MODE  are both found in the same way as in Exercise 1.

Example:

RANGE =  Highest mark -  Lowest mark
   =        8      –       2
   =      6

MODE =  3

        Mark     Frequency
2 10
3 12
4  8
5    6
6  4
7  3
8    1
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Students should be shown how to find the MEAN from a Frequency Table, i.e.
• an extra column is required in the table;
• totals must be found.

Example

Ans. MEAN  =

 =   43/13
 =  3·3
(correct to 1 dec.pl.)

Students should now be shown how to find the MEDIAN from a Frequency Table

Note that it is still the MIDDLE NUMBER which is sought, as before.

Example Find the median of these scores.

Ans. Total Frequency  =  24   so Median must lie between 12th and 13th numbers.
51, ...., 51, 52, 52, 52, 53, ...., 53, 53, 54,...
   4 terms   +  3 terms    +    6 terms        = 13
12th number  =  53 13th number  =  53
MEDIAN  =  53

Exercise 2  could now be attempted.

×

Total  Fx
Total  F

Score 51 52 53 54 55 56
Frequency  4  3  6  7  1  3

F Fx

Age (yrs.) Frequency Age × Frequency

1 1 1
2 3 6
3 4 12
4 2 8
5 2 10
6 1 6

13 43
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‘Simple’ Probability

The following points should be included in a discussion on ‘simple’ probability.

• A ‘cert.’ is 1 or 100%.
• A ‘no chance’ is 0.
• P  = .

Answers can be expressed as fractions, decimals or percentages.

Students should be encouraged to always leave their answers in simplest form.

A simple introductory example is the rolling of a die, showing a 1, 2, 3, 4, 5 or 6.
i.e. there are 6 possible outcomes.

There is a one in six chance of getting a five, i.e. 1/6.
Similarly the probability of getting a two can be found.

Further examples which could be introduced are the probability of - ‘a prime number’, ‘a
square number’, ‘a 7’, etc.

Example 1. A fish pond has 30 trout, 20 salmon and 10 eels in it.
What is the probability that a fisherman will catch:

a)  a trout   b)  a salmon   c)  an eel   d)  a herring?

Ans. a)  30 poss. out of 60  =  30/60  = 1/2
b) 20 poss. out of 60  =  20/60 = 1/3
c) 10 poss. out of 60  =  10/60  = 1/6
d)  No chance!  Prob. = 0

Exercise 3   Questions 1 - 12 could now be attempted

Data could also be presented in tabular form. The following example is the same kind of dice
problem, but in the form of a frequency table:-

Example 2. A boy rolls a dice 50 times and records the numbers in the table below.
From the table what is the probability that
a) a 3 appears b) a 2 appears c) a number greater than 3 appears?

Ans. a)  10/50 = 1/5
b)  20/50 = 2/5
c)  15/50 = 3/10

Exercise 3  could now be completed

Number on Die     Frequency
1  5
2 20
3 10
4  5
5  8
6  2

Number of favourable outcomes
  Number of possible outcomes


