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How this chapter should be used: 
This chapter has been designed to be suitable for both web based and face-to-face teaching. The text has 
been made to be as interactive as possible with exercises, Multiple Choice Questions (MCQs) and web based 
exercises.  

If you are using this chapter as part of a web-based course you are urged to use the online discussion board 
to discuss the issues raised in this chapter and share your solutions with other students. 

This chapter is part of a series see: 
http://www.robin-beaumont.co.uk/virtualclassroom/contents.html  

Who this chapter is aimed at:  
This chapter is aimed at those people who want to learn more about statistics in a practical way. It is the fourth 
in the series.  

 

I hope you enjoy working through this chapter.     

Robin Beaumont  
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1 Before you start 
Prerequisites 
This chapter assumes that you have worked through the previous chapters; 'Data', 'Finding the centre', and 
graphics. You can find copies of these at: 

http://www.robin-beaumont.co.uk/virtualclassroom/contents.htm  

A list of the specific skills and knowledge you should already possess can be found in the learning outcomes 
section of the above chapters. I would also suggest that you work through the Multiple Choice Questions 
(MCQs) section of those chapters to make sure you do understand the learning outcomes. 

You do not require any particular resources such as computer programs to work through this chapter, however 
you might find it helpful if you have access to a statistical program or even a spreadsheet programme such as 
Excel. 

2 Learning Outcomes 
This chapter aims to provide you with the following skills and information. After you have completed it you 
should come back to these points, ticking off those with which you feel happy. 

 

Learning outcome  Tick 
box  

Be able to describe what dispersion / variability means from a statistical viewpoint.   
Be able to discuss the range.    
Be able to discuss the Interquartile range along with its limitations.  
Be able to discuss the importance of the deviations from the mean and their relationship to the 
mean. 

 

Be able to discuss the M.A.D  
Be able to discuss the derivation of the sample Variance and standard deviation.  
Be able to differentiate between the population and sample mean, variance and standard 
deviation symbols. 

 

Be able to apply appropriately the one, two and three sigma rules.  
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3 Introduction 
So far we have looked at various measures to describe the ‘typical value’ for a set of scores, we looked at how 
the three most common varieties, mean, mode and median relate to each other when the frequency 
distribution is asymmetrical by way of histograms and boxplots. We now need to revisit the situation described 
at the beginning of the chapter about finding the centre of datasets. With our new knowledge, we can 
confidently describe the centre of the pile but we still need to think about how we might describe its spread. 

This is what we will be doing in this chapter. 

3.1 What is Dispersion / 
Variability 
Dispersion and variability are considered 
equivalent concepts statistically. They are 
considered to be the degree to which scores 
cluster around some value. The value can be the 
mean, median or mode. However, traditionally it 
is taken to be the mean. Therefore, when we talk 
about dispersion we usually mean variability 
around the mean, excuse the pun. Notice that 
given this definition it is inappropriate to discuss 
dispersion in relation to nominal data. 

4 Range 
The range is simply the largest observation minus the smallest. Taking our pile of sand we simply might say 
that it spreads from the front gate to the garage entrance all of 25 feet. To work out the range we need the 
minimum and maximum values in a dataset. Do not think that the reporting of these values is a waste of time. 
It often provides a quick and easy way of seeing a glaring error in data entry (e.g. a minimum value for height 
of -120 cm where someone has accidentally entered a negative value). 

 

5 IQR (Interquartile range) 
This summary statistic, like the median, is based on the ordered (ranked) scores. The 
interquartile range gives the lower and upper values of where 50% of the ranked 
values are of which 25% are on either side of the median.  

You will remember that the median represents the point where 50% of the ranked 
scores lie which is also called the 50th percentile so the range between 25% and 
75% of the ranked scores lie is called the interquartile range. this results in the sorted 
(ranked) data being divided up into what are known as four equal quartiles 

 

 

 

 

 

 

Take as an example the ages of our 13 sports science students. To find out how 
many scores are in each quartile we divide the rankings into 4 equal groups [(13 
+1)/4 = 3.5  The formula consists of the number of items + 1 divided by the number of 
groups you wish to divide the dataset into. The value of the ranked score between 
the 3th and 4th ranked scores (=the 25th percentile) is (19+19)/2 = 19. Similarly the 
value of the ranked score between the 10th and 11th ranked scores is (26+28)/2 = 27. 

While usually all these calculations are done by statistics applications now it is useful to know how they are 
calculated.  

Sport Students 
Name 

Age 

Anderson Louise 28 

Armstrong Martin 28 

Bell Steven 22 

Booth James 20 

Brannigan Daniel 20 

Breckenridge 
Andrew 

19 

Cairns Chris 33 

Carter Mark 26 

Cowan Andrew 20 

Crowther Jake 19 

Daglish Clare 19 

Dale Micheal 19 

Deconink Chris 20 

25% of scores 
(ordered) 

25% of scores 
(ordered) 

25% of scores 
(ordered) 

25% of scores 
(ordered) 

Interquartile range 

The Median 
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The range of 50% of the scores is therefore 75th percentile -25th percentile 

       = 27 - 19 

       = 8 

If you were to instruct R or SPSS for the median and IQR (interquartile range) you would get the same results. 
Note that this range extends just one value below the median of 20 but 7 above it. This is highlighted by the 
boxplot (discussed in the Graphics chapter): 

 

Comparing our results with the boxplot it appears that the 
25% percentile is correctly marked but the 75% in the 
boxplot is 26 in contrast to 27 as calculated above. This is 
because R and SPSS calculates them slightly differently 
using a technique which produces "Tukey's hinges" instead 
of the interquartile values. 

It is all very well using the range and interquartile range as 
measures of spread but both these measures have 
shortcomings. The interquartile range treats the data as 

ordinal, therefore you are losing all the 
additional information contained in interval ratio 
data. In addition, the range has problems, while 
it is very simple it does little in telling us where 
the majority of the scores lie. For example, 
going back to our pile of sand it may extend 
from the front gate to the garage entrance, all of 
25 feet, but most of that might be a very thin 
sprinkling compared to the 12 feet high pile, 
which only extends possibly a few feet. What 
type of measure of dispersion will give us 
something that approximates the intuitive idea 
we have about where the majority of the sand 
lies? 

The answer can be found by investigating the 
deviations from the mean which we started to 
consider in the chapter 'finding the centre' page 
18. At that time we discovered that adding all 
the positive and negative deviations from the 
mean always produced a zero result. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 
13N =

AGE

34

32

30

28

26

24

22

20

18

The range 

Interquartile range 

Total of all 
negative deviations Total of all positive 

deviations 

Mean of 22.5 (approximately) 
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Here is the result: ((5.5+5.5+10.5+3.5) - (0.5+2.5+2.5+3.5+2.5+3.5+3.5+3.5+2.5))/13 
   = (24.5  -   24.5)/13 

   = 0/13  = 0 

 

It is this very important property that makes it the most appropriate measure to form the basis for measures of 
dispersion. You can think of the deviations from the mean as being an error of some sort such as 
measurement error etc. Therefore one way of thinking about any individual score is that it consists of a true 
part (the mean value) and an error part. Using the mean as the central point 'minimises the sum of errors'. 
Importantly adding up all the errors from any point other than the mean does not necessarily result in a value 
of zero. But the sum of errors always equals zero when taken about the mean. 

Exercise 2 

Using the student ages data, work out a new sum of deviations based on the mean+2 Each new deviation 
score will therefore be (individual score - (mean+2)). Compare this with the traditional sum of deviations. 

 

You may think that a good way of calculating the average deviation of the scores from the mean might be to 
take the same approach as when calculating the mean, simply add them all up (this time taking absolute 
values) and then average them by dividing by the number of scores. This is exactly the approach taken when 
calculating the Mean Absolute Deviation (MAD). 

6 Mean (Absolute) Deviation (M.A.D) 
 

 

 

 

 

 

The mean absolute deviation is just the sum (that's what the Σ =sigma sign 
means) of the deviations (from the mean) divided by the number of scores 
in the dataset (n), it is usual to use the absolute values of the deviations as 

this prevents the value from always being zero, the problem we had above. This is what the '|  |'  means in the 
equation - it tells you to ignore the minus signs just add them all up. 

For the above data:  
((5.5+5.5+10.5+3.5) + (0.5+2.5+2.5+3.5+2.5+3.5+3.5+3.5+2.5))/13 

49/13 = 3.769 

 

Remembering that the mean age of our students is 25.23 the MAD provides us with an interval from 25.23 - 
3.769 = 21.461 yrs. to 25.23 + 3.769 = 28.999 yrs. one that is higher than the interquartile in this instance. 

An alternative to disregarding the positive / negative values of the deviations is to square them to stop them 
summing to zero, lets investigate what we can do with this approach.  

 

7 Sample Variance 
Using your new found knowledge that a negative value squared (a 
value multiplied by itself) is positive (i.e. -2x-2 = 4) we obtain the 
following from our dataset: 
((30.25+30.25+110.25+12.25)  + 
(0.25+6.25+6.25+12.25+6.25+12.25+12.25+12.25+6.25))/13 

= ((183) +  (74.25))/13  = 257.25/13 =       19.7884 

 

n
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n

i
i∑

=
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i
i mean 

Sum of squares of 
deviations from the mean 

When you have a fraction, the 
top value is called the 

numerator and the bottom 
value the denominator 

mean 

Each Individual 
score 

Number of 
scores 
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You then realise two things. 

1. Firstly you remember that you had done some 'squaring' at some point earlier on so the units you are 
now working with is age squared whatever that means? 

    = 19.7884  years squared 

2. Secondly from your knowledge of statistics (which you will have at the end of this course) you realise 
that the sample is subject to 'sampling error'.  To account for this you should have divided by the number of 
scores minus one rather than the total number of scores. Your new result is given below: 

    = 257.25/12 = 21.4375 years squared 

This is larger than the previous result as would be expected, because we are dividing by a smaller number. 
Note that if you did have the data set for a complete population you would then divide by the total number (=n). 
Most Introductory statistics books try to explain the [n-1] problem away by providing a few sentences which 
rather than explaining it makes it more confusing. It is all basically to do with a concept called ''degrees of 
freedom' and 'estimation'. These will be discussed more fully latter on. 

All statistics packages produce this sample version of the 
variance as the default value (R result shown opposite).  
However note that you have got slightly out after the 
second decimal place. If you should ever need to work out 
a variance by hand ALWAYS include all the decimal places 
for all values. Do not reduce the number of decimal places 
of the mean as we did in this example.  

Have we managed to produce a valid measure of variability? Well admittedly, it does not seem much use at 
the moment. How can we use years squared? Lets now consider simply undoing the squared value to produce 
a value called the standard deviation.  

8 Sample Standard Deviation 
The standard deviation or more correctly the sample standard deviation is just the square root of the sample 
variance. A square root is the opposite ('inverse') to the square operator. (e.g. the square root of 4 is 2 and the 
square of 2 is 4) so using it gets us back to the original units. 

√ 21.4359   =    4.6299  years 

 

In other words the sample standard deviation is the: 

 

 

 

 

 

= Root Mean Square Deviation 
Which is another name of the standard deviation. 

Does the standard deviation look any more helpful as a measure of 'dispersion'? To help answer this question 
lets compare the various values we have created so far.  

Method  
(Mean 22.538 years) 

Minimum 
(yrs.) 

Maximum 
(yrs.) 

Interquartile range 19 27 

M.A.D 21.461 28.999 

Sample Standard Deviations (±1) 17.9 27 
 

Notice that in the above table the comparison is between one interquartile range and two standard deviations 
and two M.A.D.s..The similarity between the three measures of dispersion seems quite remarkable 
considering that two used the actual values while the other only used the ranks of the scores.  The other 
reason why the standard deviation is so useful is because of its relationship with the normal curve, but before 
we can look at this we need to understand a little more about samples, sampling and populations.  

1
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Exercise 4 

Convert the following formula into a sentence and practice saying it out loud. 

See the previous page for a hint: 

  
  
  
  
  
  
  
  
  
  
  
 
Write the sentence below: 

 

 

 

9 Samples, sampling and populations 
• A random sample (sometimes called a probability sample) consists of a set of scores each of which 

has equal and non zero probability of being chosen. 

• A population is the total set of scores from which a sample is taken. 

In statistics, there is a distinction between a sample and a population. Although sometimes it depends very 
much on the particular perspective you are taking, for example all those living in the UK are the ‘population’ for 
someone working in the UK census office but for someone working in the WHO offices they could be classed 
as a unrepresentative sample of the world population! While it is occasionally difficult to differentiate between 
a sample and a population, the problems really start when we consider ‘samples’ 

Samples are of two broad types, random (‘probability’ samples) and non-random (‘nonprobability’ samples). 
Ideally, from a statistician’s perspective, a random sample is what is usually desired however, what often is 
obtained is a convenience sample, a type of non-random sample. Consider the following, I desire to obtain a 
random sample of students from the local University and duly obtain data from twenty students from a single 
year of psychology students at the University, this clearly is an unrepresentative sample and therefore might 
be biased.  The term ‘biased’ in this context implies a sample that would produce a result which would 
not reflect that obtained from a random sample.  

It is important to note that a random sample does not necessarily mean that a sample will be unbiased, this is 
particularly true where a population from which you are sampling contains different proportions of certain 
subgroups. Consider how you might obtain a ‘typical attitude to NHS computers’ from a hospital employee, 
giving every single employee equal probability of supplying data would mean that you would probably end up 
with a over representation of certain employee types and no representation of the rarer type of employee such 
as the single speech therapist! In a situation such as this you would possibly use a stratified sample. There 
are many reasons why a sample might be biased which we will investigate in the exercise below. 

 

Exercise 3 

Visit the following links 

1. http://www.socialresearchmethods.net/kb/sampling.php  - samplying types and how  
they affect External validity/generalisability – an important concept in quantitative research. 

2. http://en.wikipedia.org/wiki/Selection_bias - This is about selection bias there is also a separate entry 
about Sampling bias which is often classified as a subtype of selection bias, 
http://en.wikipedia.org/wiki/Biased_sample  

 

I hope that you looked carefully at the concept of external validity/generalisability – this is one of the main 
aims of quantitative research. 
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From the above exercise, we can see that the taxonomy of sample types and the process of sampling is a 
highly complex issue with many a pitfall for the unwary. Campbell & Swinscow, 2009 p.45-6 list three common 
reasons for a biased sample along with recommendations to help readers make an informed decision: 

• Hospital patients are not the same as ones seen in the community; 

• Volunteers are not typical of non-volunteers; 

• Patients who return questionnaires are different from those who do not. 

In order to persuade the reader that the patients included are typical, it is important to give as much detail as possible at 
the beginning of a report of the selection process and some demographic data such as age, sex, social class, and 
response rate. [end of quote]  

9.1 Why all this fuss about the importance of unbiased samples 
Because it is our ultimate aim to make inferences about a target population from our samples we must be as 
sure as we possibly can be as to their suitability for this purpose. If they are not typical we can make no 
inferences about them and they are basically useless for this purpose.  

Much of early statistics was concerned with attempting to collect every single value from some population so 
that the whole population would be described and hence the true mean, standard deviation etc. obtained. 
However, in the early 20th century, with the advancement of statistical theory interestingly enough stimulated 
by the desire to only use small samples of beer from brewing batches at Guinness breweries, it became 
possible to use small samples.  But as with all things this new technique meant that certain rules needed to be 
followed to stop the results being mere garbage, most importantly that the samples were random, their size 
was taken into account and each observation was independent. Unfortunately, many people now dive in 
ignoring these rules, particularly the first one. – However we are getting ahead of ourselves, some of this will 
be covered in the next couple of chapters, so back now to unbiased samples.  

So we have a one to many relationship, many samples relate to one population where the random samples 
from the population posses random variation, while the population remains constant over the samples drawn 
from it. To reflect this fundamental difference, the values for various aspects of samples and populations have 
different letters, Greek for the population values and roman for the corresponding sample values.  

The random variation observed across samples is also called the Sampling error. We can observe the 
samples (known) but not usually the population (unknown).  

So to sum up: 

 
 

  

 
Random Samples 

Known  

Vary   
Population 

Unknown 

Constant  

variability 
across 
samples 
=‘Sampling 
error’ 
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10 It's all Roman and Greek 
Statisticians use various terms to refer to the sample 
mean, variance, standard deviation and their population 
counterparts. 

The population mean is called Mu and the population 
variance Sigma squared, hence the population standard 
deviation is referred to simply as Sigma. 

In contrast the sample mean is simply X bar and the 
sample variance S squared. 

 

 

The use of σ for the standard deviation first occurs in a 
work by the statistician Karl Pearson in 1894. When 
Fisher introduced variance in 1918 he did not introduce 
a new symbol but instead used σ2.   

 

A tip on making life easy for yourself 
If you are like me, and don't understand Greek, 
whenever I meet these letters in a statistics book I write 
the actual words above the equation and say it to myself 
out loud as if it were a sentence. Try it - it does help 
understanding. 

 

 

 

 

 

 

  

 Greek letter  Name Pronounced Meaning 

Population 

µ Mu moo Population mean 

σ2 Sigma squared Sig -ma squared Population variance 

σ Sigma Sig-ma Population standard 
deviation 

Sample 

Roman letter Name Pronounced Meaning 
X X bar X bar Sample mean 

S
2
 S Squared S Squared Sample  variance 

S S S Sample  standard 
deviation 

  

A Population   
Mean =    

Variance =    

µ 

σ2   

Sample(s)   

Sample Mean    

Sample Variance    = S2 

= x  

Standard Deviation =    σ   

  

Sample Standard deviation   = S    

Mu 

Sigma squared 

Sigma 

X bar 

S squared 

S 
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µ σ 
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Chest measurements of 5738 Scottish Militiamen
Quetelet 1846

11 Standard deviations and the Sigma rules 
Below is a histogram of Adolph Quetelets (1796 - 1874) 5738 chest measurements of Scottish soldiers and 

exhibits a bell shaped curve.  

This is a very useful characteristic, because 
when a large set of data follows the normal 
distribution shape we can predict how many of 
the values will fall within various standard 
deviations from the mean.  

Approximately 68% of values will fall one 
standard deviation each side of the mean (the 
one Sigma rule) and if we move out to take in 
another standard deviation we take in a large 
95% of all values (the two sigma rule), moving 
out even further takes in virtually all the 
values, that is 99.7% (the three sigma rule). 

 

 

 

 

I am sure you can see the commercial and 
scientific use of such information immediately. 
For example Quetelet's chest measurements 
enabled the army to predict both the number 
and proportion of each size of uniform 
required. 

Obviously, this method only works if the 
scores follow a normal distribution and we 
know about the population (a rare 
situation). I guess Quetelet’s 57 thousand 
chest measurements would have been pretty 
much the entire population of the Scottish 
army! 

 

 

Exercise 5 

Mark on the above normal distribution approximately the percentage of score in each of the 6 bands, formed 
by the standard deviations.+ 

 

With the above information we can now answer with more certainty, our query about where the majority of the 
sand is if we assume it is a population rather than a sample, or if is it a sample it is a unbiased random sample 
and ignore the random sampling error.  

In a subsequent chapter we will consider how we can take into account the sampling error inherent in random 
samples. 
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12 Is the standard deviation always a sensible measure? 
In the chapter discussing measures of central tendency (remember mean, nodes and medians) we spent 
some time looking at the problems with the mean and in passing we mentioned the concept of statistical 
validity. This is also appropriate when considering the variance and standard deviation. 

 Consider a sample of 40 waiting times from patients at a local GP's practice. The data appears 
bunched up at the left hand side of the histogram below, in other words the distribution is positively 
skewed. Looking back at the graphical techniques handout  you will see that it resembles the negative 
exponential distribution You will notice at the side of the chart the mean and standard deviation values 
are provided, the mean is roughly 6 minutes as is the standard deviation. Using the sigma rules given 
in the last section 68% of the times should be between 6.1 ± 6.45 minutes, So we could end up 
reporting a waiting time of -0.03 minutes and an even more impossible score if we considered two 
standard deviations to the left of the mean.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The above example provides a reminder that it is essential to consider what the values you obtain mean. If 
you have a highly skewed distribution standard deviations may not make sense. Remember they were 
designed to be used with scores that follow a normal distribution (the bell shape). 
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13 Central tendency, dispersion and distribution shape 
We have now looked at three ways of describing a dataset: 

• Measures of central tendency - details of where the centre of the distribution is, 

• Measures of dispersion - details of the spread / variability of the majority of the scores  

• Distribution shape - How much the distribution leans, and how flat / peeked it is. Assuming it is 
normally distributed. 

These are the more traditional methods of describing data and can be obtained from all statistical packages 
(and java applets on web pages) with a single mouse click.  

In SPSS they can be obtained by using the statistics -> summary -> explore command and in the free 
statistical program R using the summary, var, sd,  commands. There is also a library within R called psych 
which has a function called described within it which provides the SPSS equivalent output. Here are the 
results from SPSS for the ages of our 13 sports students. 

 
AGE 

Valid cases:  13.0 Missing cases:  .0 Percent missing:  .0 

Mean 22.5385  Std Err  1.2841 Min 19.0000  Skewness 1.2597 

Median  20.0000 Variance 21.4359 Max 33.0000  S E Skew .6163 

5% Trim  22.1538 Std Dev 4.6299 Range 14.0000  Kurtosis .4819 

95% CI for Mean (19.7406, 25.3363)  IQR 8.0000  S E Kurt 1.1909 

 

 

All the above figures are summary statistics as they reduce a set of data into a single or a couple of values. 
While I use most of them I tend to visually inspect the dataset by way of bar charts, histograms and scatter 
plots etc to assess the shape of the distribution and the degree of kurtosis and skewness, I advice you 
strongly to do the same. 

 

14 Doing stats over the web 
Exercise - 1.  

Visit http://www.wessa.net/rwasp_variability.wasp and enter the 13 students ages. You will obtain the 
various values we have discussed in this chapter along with many more. 

Hint: to clear the data that is already present in ght window use the shortcut key combination Ctrl+A and 
then the delete key.  

 

 

 

 

15 Summary 
In this chapter we have looked in detail at a number of measures to describe the spread of scores 
(dispersion / variability). We started with the simple range, moved onto the interquartile range (for ordinal 
data) and then finally via the M.A.D statistic to the well known variance and its square root the standard 
deviation for samples. 

One importance aspect of assessing a dataset to see if it follows a normal distribution and this was 
stressed along with the dangers of inappropriately applying the standard deviation to negative 
exponential distributions which often reflect waiting times and hospital lengths of stay.  

The difference between a sample and population were emphasised. The sample is known but subject to 
sampling variability (‘error’) and frequently biased, in contrast the population is usually unknown and 
considered to be constant (at least for the time span of our study). In the rare situation where we do possess 
knowledge of the population and it follows the ‘normal’ distribution we saw the benefits it can bring by way of 

28 

28 

22 

20 

20 

19 

33 

26 

20 

19 

19 

19 

20 

mailto:robin@organplayers.co.uk
http://www.wessa.net/rwasp_variability.wasp


Measuring Spread 

Robin Beaumont robin@organplayers.co.uk D:\web_sites_mine\HIcourseweb new\stats\basics\part4.docx page 14 

the sigma rule providing a method of predicting the percentage of values that occur each side of the mean in 
terms of standard deviations.  
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16 Multiple choice questions 
 
 
1. The interquartile range includes the following scores? (one correct choice) 
 

a. 50% of the un ranked scores 
b. 25% of the ranked scores  
c. 70% of the rank scores 
d. 50% of the ranked scores 
e. 70% of the un ranked scores 
 
 

2.  Summing (adding together) all the deviations from the mean produces the following value? (one correct 
choice) 
 

a. half the standard deviation 
b. the standard deviation 
c. 0 
d. the mean value for the set of scores 
e. the median value for the set of scores 
 
 

3.  What is an alternative name for the deviation from the mean (see centre handout)? (two correct choices) 
 

a. residual from the mean 
b. derivation from the mean 
c. residual from the median 
d. error from the mode 
e. error from the mean 

 

4.  Why does the standard deviation formula have a square root as part of it? (one correct choice) 
 

a. to make it add up to the mean 
b. to reverse the effect of squaring the deviations 
c. to provide a standard (i.e. mean=0; sd=1) unit of measure 
d. to provide a smaller value 
e. none of these 

 

5.  Which of the following Greek letters represents the mean of a population? (one correct choice) 
 

a. β 
b. α 
c. µ 
d. ε 
e. λ 

 

6.  Sigma squared represents? (one correct choice) 
 

a. Population variance 
b. Sample standard deviation 
c. Population standard deviation 
d. Population range 
e. Sample variance 
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7.  What specific strategy do I recommend when you come across Greek letters in statistical equations?   
 

a. Ignore them 
b. Replace them with familiar names 
c. Write the Greek name above them and practice saying the equation as a sentence. 
d. Write a familiar English name above them and practice saying the equation as a sentence. 
e. Write the Greek name above them. 

 

8.  For a set of data that follow a normal distribution how many scores can one expect to find within one 
standard deviation on each side of the mean, that is two standard deviations in total? (one correct choice) 
 

a. 54% 
b. 99% 
c. 50% 
d. 88% 
e. 68%. 

 

9. A mother has a child and tells all her friends 
that he has an IQ of 113 on the Wechsler 
scale and is truly exceptionally intelligent. 
Given that the mean is 100 and the standard 
deviation 15 in which band on the graph 
opposite does he fit in? (one correct choice) 

 

a. Band A 
b. Band B 
c. Band C 
d. Band D 
e. Band E 
f. Band F 

 

10. How 'truly exceptional' is the above child, which of the following most accurately reflects this situation? 
(one correct choice)  

a. Slightly under 14% of children would have a score less than his 
b. Slightly under 54% of children would have a score less than his 
c. Slightly under 84% of children would have a score less than his 
d. Slightly under 94% of children would have a score less than his 
d. He is in the top 1% of children. 
 
 

11. A friend of the above lady also had her child tested and discovered that her daughter had an IQ of 2 
standard deviations above the average IQ, she assumes that this must be far less than the very gifted boy. 
What is her child's IQ? (one correct choice)  

a. 115 
b. 120 
c. 125 
d. 130 
d. 145 
 

12. A sample of data is highly negatively skewed? (one correct choice)  

a. Standard deviations should never be used to report the spread of such scores. 
b. Standard deviations are always the most appropriate measure to report the spread of such scores. 
c. Dependent upon the Standard deviation values it may be an inappropriate measure to report the 
spread of such scores. 
d. The degree of skewedness is irrelevant in deciding to use the standard deviation. 
e. In this instance the standard deviation should be divided by the number of scores to obtain a more 
valid measure. 

0 +1 +2 +3 -2 -1 - 3  
Standard 
deviations 

Band A 

Band B 

Band C Band D Band E Band F 
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