Measures of Central Tendency
Measures of central tendency are measures of the location of the middle or the centre of a distribution. The definition of "middle" or "centre" is purposely left somewhat vague so that the term "central tendency" can refer to a wide variety of measures.  We will look at three different types of 'average'. These are the mean, the median and the mode.

	
Mean     =     sum of all values
                         Total number of values

Median    =               middle value 
                                        (when the data are arranged in order)
Mode          =  most common value



Finding the Mean, Median and Mode
We want to work out the mean, median and mode for the data below.

5, 9, 12, 4, 5, 14, 19, 16, 3, 5, 7 

The Mean
The arithmetic mean is what is commonly called the average, and is the most frequently used measure of central tendency. In our 'street' each person has their own age in years. We can work out their average age by adding up all the individual ages and dividing the total by the number of people in the group. It may be that some people in the group have the same age as the calculated mean but there will be others who do not. The mean is useful for us because it helps us to understand something of the overall characteristic of the data. For example, if the average age was only 19 years this would indicate that our 'street' had a lot of young folk in it, but if the mean was 65 years then we would know that more older people lived there.
. To calculate the mean, we need to add all the values up and divide by the number of values.
	5 + 9 + 12 + 4 + 5 + 14 + 19 + 16 + 3 + 5 + 7
	=
	99
	= 9
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In this case the mean is 9 which is one of the values in the list.
Sometimes the mean will not appear in the original list. It might even be a decimal value. 

The Median
The median value is not used as often as the mode and mean, yet it provides another perspective on similarity within our data. In our street we get everyone to line up in order of their ages. So we have the youngest standing to the left and the next to them is the next youngest, and so on until we have the eldest to the extreme right. The age of the person in the middle of the row is known as the median. This is easy to find if we have an odd number of people, because the person in the middle is the one who has the same number standing on their left as they do on their right
When there is an even number of people then we have to find the two values in the middle and take a simple average of these two values. Assume that in our row from the street we have twenty people. The middle point is that point between the 10th person from the left and the 11th person. Why? Well, at the point between these two people there are 10 people on the left of the point and 10 people on the right of the point.
The median, like the mean and the mode is often used to identify the similarity between values. If, in our street, we find that the median age is 35 years, and the average is 35 years this also says something about the distribution of ages. Whereas if the median value is separated from the mean, say 28 years, then this indicates a skew in the distribution of scores
To calculate the median, we need to put the numbers in order and find the middle value.
	3
	4
	5
	5
	5
		7



	9
	12
	14
	16
	19


Here the median is 7 because this is the middle value.
Half of the other values in the list are below 7 and half are above 7. 
The Mode
In our 'street' there a lot of people, mostly with ages different from the others in the street. But there are some who have the same age. The mode is that value which appears most often - the 'commonest' value. The mode is useful when we want to understand any pattern (or distribution) in the data. 
If the mode is very near to or similar in value to the mean this might suggest distribution which is 'normal', whereas if the mode was very different from the mean then this might suggest a very different distribution (which may be described as 'skewed'). In a normal distribution the mean, mode and median are the same value. Imagine that the average age for our street is 35 years, and our mode is 34 years. These values are very close to each other. Such a combination might suggest a near normal distribution. Now imagine that the average is still 35 years, but that the mode is 20 years. That is, we now have a lot of people who share the same age who are very different from the average. This might suggest a skewed distribution.
To calculate the mode, we need to look at which value appears the most often. It can help if the numbers are in order. 
	3
	4
		5
	5
	5



	7
	9
	12
	14
	16
	19


In this list the mode is 5, because it appears most often.
Sometimes there will be more than one mode, because two or more values appear the same number of times. 

For the list: "5, 9, 12, 4, 5, 14, 19, 16, 3, 5, 7", the mean is 9, the median is 7 and the mode is 5. 
 
Finding the median where there are an even number of values
When there are an even number of values, there is no clear middle value. 
For example, what is the median of: 3, 6, 7, 8, 11, 15? 
In this case, there are two middle values.
	3
	6
		7
	8



	11
	15


The median is the mean of these two middle numbers. 
	7 + 8
	=7.5
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So the median for this set of values is 7.5.
Like the mean, the median value does not always appear in the original list of values. 
 


Example Question
Look at this list of values:
	9
	8
	5
	9
	12
	8
	7
	6
	5
	9



Work out the answer to each of the questions below 
	(a) What is the mean of the values above?
	

	(b) What is the median of the values above?
	

	(c) What is the mode of the values above?
	


  
Exercises
Work out the answers to the questions below and fill in the boxes. 
Top of Form
Question 1
Work out the mean, median and mode of each set of numbers below: 
	(a)
	4
	4
	6
	8
	5
	
	The mean is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]
The median is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]
The mode is 

	(b)
	6
	7
	7
	7
	7
	5
	6
	2
	9
	8
	The mean is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]
The median is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]
The mode is 

	(c)
	8
	4
	3
	3
	5
	7
	
	
	
	
	The mean is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]
The median is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]
The mode is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]

	(d)
	6
	6
	7
	7
	4
	9
	1
	7
	10
	1
	The mean is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]
The median is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]
The mode is [image: http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i18/blank61.gif]





Bottom of Form
Top of Form
Bottom of Form
Measures of dispersion
Whilst the values of the mean, mode and median may be useful in telling us something about how similar individual interval or ratio scale data values are to one another, they do not help us to understand how different the data values are from one another. There are two measures that are commonly used. These are range and standard deviation.
The range 
This is a frequently reported measure. It is simply the difference between the lowest value and the highest value. Thus in our 'street' the youngest person may be 2 years old, and the eldest is 98 years old. This shows us that there is a spread of age or range of 96 years. In a street in the student quarter of town it could be very different, with the youngest being 17 years old and the eldest being 35 years. Thus being able to see the range of values helps us to appreciate what the limits of our data range are.

Standard Deviation
The standard deviation explores the spread of scores, and it does this by giving a value (the standard deviation, or SD for short) which is calculated by looking at the differences between individual values and the mean. Thus, with a small SD we would known that a lot of values are close to the average value. Whereas, a large SD would indicate that values are generally further away from the average value.
For those of you with a mathematical bent then the standard deviation is calculated firstly squaring the difference between the individual value and the mean. We do this for all values, and add them together. This (large) number is then divided by one less than the number of individual scores. Finally we take the square root of this score to get the standard deviation. Sounds complex, but then it does tell us more about the spread of scores than a simple examination of the range might do. It is possible that we could have two data sets which have the same mean, mode, median, and range - so we might be tempted to think they are the same. It is only when we look at the SD do we find if this is the case or not.
One final point. When researchers report their data they often tell us the mean for their interval or ratio scale data, and alongside this (in brackets) they will tell us the SD. 


image1.gif




image2.wmf



image3.gif




