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Construct a Set of Data with Given Mean, Median and Mode
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How do we construct a set 

of data with given mean, 

median and mode?
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We learnt how to find the measures of central

tendency of a set of data.

We are going to learn how to construct a

set of data with given measures of central

tendency.

Construct a Set of Data with Given Mean, Median and Mode
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Construct a Set of Data with Given Mean, Median and Mode

Example 1

Construct a set of five positive integers such that the mean, the

median and the mode of the set are 8, 7 and 11 respectively.

The data are in ascending
order, a and b must be
less than or equal to 7,
they cannot be 11.

∵ Median = 7

∴ c = 7

∵ Mode = 11

∴ The two data which are greater than

7 must be 11

a, b, c, d, e

Middle datum

i.e. d = 11 and e = 11.

7

mode

Let a, b, c, d and e be the five positive

integers in ascending order.

11 11
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Construct a Set of Data with Given Mean, Median and Mode

Example 1

∵ Mean = 8

5

11117 ++++ba
= 8

a + b + 29 = 40

a + b = 11

∵ Since the data are in ascending order,

a and b must be equal to or smaller

than 7.

∴ a = 5 and b = 6

The set of data is 5, 6, 7, 11, 11.

Construct a set of five positive integers such that the mean, the

median and the mode of the set are 8, 7 and 11 respectively.

Consider the case when

a = 4 and b = 7, the data

set becomes:

4, 7, 7, 11, 11

The modes are 7 and 11,

which does not match the

given condition.

a, b, c, d, e

Middle datum

7

mode

11 11

Possible combination:

a = 1, b = 10

a = 2, b = 9

a = 3, b = 8

a = 4, b = 7

a = 5, b = 6
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Construct a Set of Data with Given Mean, Median and Mode

Example 2

Construct a set of four positive integers such that the mean, the

median and the mode of the set are 3, 2 and 2 respectively.

Both the median and the

mode equal 2, thus at least

two data equal 2,

i.e. b and c must be 2.

∵ Median = 2

∴ b = 2 and c = 2

∵ Mean = 3

a, b, c, d

Middle value
Let a, b, c and d be the four positive

integers in ascending order.

2and mode = 2 2

4

22 da +++
= 3

a + d + 4 = 12

a + d = 8
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Construct a Set of Data with Given Mean, Median and Mode

Example 2

Both the median and the

mode equal 2, thus at least

two data equal 2,

i.e. b and c must be 2.

a, b, c, d

Since the data are in ascending order,  

a must be less than or equal to 2, 

i.e. 1 or 2
2 2

For a + d = 8,

when a = 1, d = 7;

All data are positive integers.

when a = 2, d = 6.

The set of data is 1, 2, 2, 7 or 2, 2, 2, 6.

Construct a set of four positive integers such that the mean, the

median and the mode of the set are 3, 2 and 2 respectively.

Middle value
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Choose a Suitable Measure of Central Tendency

In some situations, when we want to know the central

tendency of a set of data, we need to choose the suitable

one among different measures of central tendency.

1.  Mean

The mean of a set of data can be easily affected by

extreme value(s).  Extreme values are the values in the data set which are far

more greater or smaller than the values of most of the data.
For example,

Set A: 4, 45, 46, 47, 48 Set B: 45, 46, 47, 48, 94

Mean = 38 Mean = 56

We can see that if there is an extreme value in a set of data, the

mean obtained is too large or too small and is not suitable to

reflect the central tendency of the set of data.
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Choose a Suitable Measure of Central Tendency

2.  Median

The median will not be affected by extreme value(s).

However, for ungrouped data, when the number of data is large, it

becomes tedious to arrange the data in order. For data grouped into

intervals, the median can only be obtained from a graph.

3.  Mode / Modal Class

Mode (or modal class) will not be affected by extreme value(s).

However, if the frequency of the mode (or modal class) is relatively

low, mode (or modal class) may not be a good measure of central

tendency.



10

Choose a Suitable Measure of Central Tendency

The characteristic of the three measures of central tendency (the mean,

the median and the mode / modal class) are summarized below.

Mean Median Mode / Modal class

Must exist

Must have a unique value

Must be one of the data for 

ungrouped data

Is affected by extreme value(s)

Must use all the data in calculation

Must arrange the data in ascending 

(or descending) order before 

calculation for ungrouped data

Can be read directly from a graph 

for data
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Example 3

(a) Mean =

= $141 600

The monthly rents of five shops of the same area were as follows:

$180 000, $165 000, $185 000, $8 000, $170 000

(a) Find the mean and the median of the monthly rents of the shops.

(b) Which measure in (a) is more suitable to reflect the central 

tendency of the monthly rents of the shops? Explain your answer.

Choose a Suitable Measure of Central Tendency

5

000 1708000000 185000 165000 180
 $

++++

Arrange the monthly rent in ascending order.

$8000, $165 000, $170 000, $180 000, $185 000

∴ Median = $170 000
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Choose a Suitable Measure of Central Tendency

(b) Since the mean obtained is affected by the extreme value

of $8000, the mean is not suitable to reflect the central

tendency in this situation.

Example 3

The monthly rents of five shops of the same area were as follows:

$180 000, $165 000, $185 000, $8 000, $170 000

(a) Find the mean and the median of the monthly rent of the shops.

(b) Which measure in (a) is more suitable to reflect the central 

tendency of the monthly rents of the shops? Explain your answer.

The median is more suitable to reflect the central tendency

of the monthly rents of the shops.
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Example 4

(a) Mean =

= $500

The amounts of pocket money of seven students are $600, $400, $500,

$300, $600, $500 and $600.

(a) Find the mean and the mode of the amounts of pocket money.

(b) Which measure in (a) is more suitable to reflect the central

tendency of the amounts of pocket money? Explain your answer.

Choose a Suitable Measure of Central Tendency

Mode = $600

7

600500600300500400600
 $

++++++
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Example 4

The amounts of pocket money of seven students are $600, $400, $500,

$300, $600, $500 and $600.

(a) Find the mean and the mode of the amounts of pocket money.

(b) Which measure in (a) is more suitable to reflect the central

tendency of the amounts of pocket money? Explain your answer.

Choose a Suitable Measure of Central Tendency

Arrange the data in ascending order:

$300, $400, $500, $500, $600, $600, $600

(b)

Since the mode is the maximum value among all the data,

it is not a suitable measure to reflect the central tendency.

Since there are no extreme values among all the data, the

mean is more suitable to reflect the central tendency.
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Comparison of Two Sets of Data with Given Mean, Median and Mode

The mean, the median and the mode can

reflect the central tendency of a set of data.

We can use them to compare two sets of data.

Look at the following example.
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Example 5

(a) For group A:

= 76 marks

The scores (in marks) of two groups of students in a test are as follows:

Group A: 84, 74, 69, 74, 81, 74, 76

Group B: 74, 98, 54, 67, 58, 74, 65

(a) Find the mean, the median and the mode of the scores of each group.

(b) Which group performed generally better? Explain your answer.

Comparison of Two Sets of Data with Given Mean, Median and Mode

marks 
7

76748174697484 ++++++
Mean =

Arrange the scores in ascending order: 69, 74, 74, 74, 76, 81, 84

Median = 74 marks

Mode = 74 marks
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Example 5

For group B:

= 70 marks

The scores (in marks) of two groups of students in a test are as follows:

Group A: 84, 74, 69, 74, 81, 74, 76

Group B: 74, 98, 54, 67, 58, 74, 65

(a) Find the mean, the median and the mode of the scores of each group.

(b) Which group performed generally better? Explain your answer.

Comparison of Two Sets of Data with Given Mean, Median and Mode

Mean =

Arrange the scores in ascending order: 54, 58, 65, 67, 74, 74, 98

Median = 67 marks

Mode = 74 marks

marks 
7

65745867549874 ++++++
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Example 5

(b)

The scores (in marks) of two groups of students in a test are as follows:

Group A: 84, 74, 69, 74, 81, 74, 76

Group B: 74, 98, 54, 67, 58, 74, 65

(a) Find the mean, the median and the mode of the scores of each group.

(b) Which group performed generally better? Explain your answer.

Comparison of Two Sets of Data with Given Mean, Median and Mode

The modes of group A and group B are the same.

From (a),

Mean Median Mode

Group A 76 marks 74 marks 74 marks

Group B 70 marks 67 marks 74 marks

Both the mean and the median of group A are greater than 

those of  group B respectively.

Therefore, group A performed generally better than group B.
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Example 6

Misuse of Measures of Central Tendency

The mode of the scores = 12 

In a competition, the scores of an athlete given by 7 judges are as follows:

20, 12, 19, 12, 18, 17, 16

A judge claims that the central tendency of his scores is 12.

(a) Which measure of central tendency does the judge use?

(b) Do you think that the measure in (a) is suitable to reflect the central 

tendency of the scores? Explain your answer.

(a)

The judge uses the mode to reflect the central tendency of 

the scores.

(b) Since the frequency of the mode is relatively low, it is not

suitable to reflect the central tendency of the scores.


