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QUARTILES AND INTERQUARTILE RANGE 

         Data can be analysed using the statistical measures mean, median, mode and range. 

         Other statistical measures include quartiles and interquartile range. 

         For a set of data arranged in order,  

o        the median is the middle value. 

o        the lower quartile is the middle value of the lower half of the data. 

o        the upper quartile is the middle value of the upper half of the data. 

o        the interquartile range is the difference between the upper and lower quartiles,  

 

 

o        A large Interquartile range suggests that much of the data is widely spread about 

the median. 

o        A small Interquartile range suggests that much of the data is concentrated about 

the median. 

  

Example 

 

Note: 

There are 5 numbers, 1st to the 5th. 

The median is (1 + 5)/2 = 3. 

The median is the 3rd number. 
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CUMULATIVE FREQUENCY 

         Finding the median, lower and upper quartiles is difficult when dealing with a frequency 

distribution. 

         In these cases, a cumulative frequency graph is drawn. 

  

Example 

This frequency distribution shows 

the time taken by 26 students to 

correctly answer a particular 

question. 

 

Step 1          Make a new column named Cumulative Frequency. 

         Add up the frequencies as you go along to make a ‘running total’. The final value 

should be the same as the number of students.) 
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Step 2          To draw the cumulative frequency graph, plot the points (20, 1), 

(30, 1), (40, 3), … , (90, 26);  

i.e. plot the cumulative frequency against the upper boundary for each class 

interval. 

         Since 0 students took less than 10 seconds, we also plot the point  

(10, 0). Always begin a cumulative frequency graph on the horizontal axis. 

  The cumulative frequency graph is shown below. 

The points should be joined with a smooth curve. 
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Step 3 To find the median, draw a horizontal line from the half way point on the 

cumulative frequency axis, in this case 13 since ½ of 26 is 13. 

To find the lower quartile, draw a horizontal line from a point one quarter of the 

way up the cumulative frequency axis, in this case 65 since ¼ of 26 is 65. 

To find the upper quartile, draw a horizontal line from a point three quarters of the 

way up the cumulative frequency axis, in this case 195 since ¾ of 26 is 195. 

  

 

Reading off the graph, 

The median = 585 sec. (this means that 13 students have times less than 585 sec.) 

The lower quartile = 47 sec. (i.e. 65 students have times less than 47 sec.) 

The upper quartile = 68 sec. (i.e. 195 students have times less than 68 sec.) 

The interquartile range = 68  47 = 21 sec. 
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Example (GCSE Question) 

A group of 120 volunteers were invited to complete an experiment. The time taken, measured 

to the nearest minute, by each volunteer was noted and the results were shown in the 

following table. 

 

Time taken (to the nearest 

minute) 
11 – 

15 
16 – 

20 
21 – 

25 
26 – 

30 
31 – 

35 
36 – 

40 
41 – 

45 

Number of volunteers 2 12 26 48 20 9 3 

 

a)                Complete the following cumulative frequency table. 

 

Time taken (to the nearest minute) 105 155 205 255 305 355 405 455 

Cumulative frequency 0               

 

b)                On graph paper, draw a cumulative frequency diagram to show this information. 

 

c)                 Use your cumulative frequency diagram to find the median. 

 

d)                Use your cumulative frequency diagram to find the interquartile range. 



CUMULATIVE FREQUENCY Higher Tier 

 

cumulativefrequency ©RSH 30-Mar-10 Page 6 of 7 

a)                The cumulative frequency table is worked out by adding the frequencies – a running 

total. 

For example, 2 + 12 = 14, 14 + 26 = 40 etc. 

The completed cumulative frequency table will be: 

Time taken (to the nearest minute) 105 155 205 255 305 355 405 455 

Cumulative frequency 0 2 14 40 88 108 117 120 

Note that the final value is the same as the number of volunteers – this is a good 

check. 

b)      To draw a cumulative frequency diagram, 

         plot the upper class boundary against the frequency. In this case, (10.5, 0), (15.5, 

2) etc. Join these points with a smooth curve. Your graph should be a smooth ‘S’ 

shape. 

 

c)       The median is the middle value of the set of numbers.  

Here, 120 people were involved. The median is therefore the value associated with the 

60th person. A horizontal line is drawn from 60 to the graph and down. 

The median is 28 minutes. (Your graph may be more accurate!) 

d)      The Lower Quartile is ¼ of the way into the set of numbers, in this case the 30th person. 

The Upper Quartile is ¾ of the way into the set of numbers, in this case the 90th 

person. 

Horizontal lines are drawn from 90 and from 30 to the graph and down. The values 

read and the Interquartile range calculated. 

Upper Quartile = 31, Lower Quartile = 24 

Interquartile range = 31  24 = 7         

(Your graph may be more accurate !) 
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Example 

The table below shows a grouped frequency distribution of the ages, in complete years, of the 

80 people taking part in a carnival in 1997. 

Age in years 0 to 29 30 to 39 40 to 49 50 to 59 60 to 69 70 to 89 

Frequency 2 18 27 18 12 3 

The cumulative frequency table is shown below 

Age in years 30 40 50 60 70 90 

Cumulative Frequency 2 20 47 65 77 80 

  

The cumulative frequency graph is shown below 

 

Median = 475 years 

Upper Quartile = 56 years, Lower Quartile = 40 years 

Interquartile range = 56  40 = 16 years 


