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History of Statistics  

The Word statistics has been derived from Latin word “Status” or the Italian 
word “Statista”, meaning “Political State” or a Government. Shakespeare used 
the word Statist in his drama Hamlet (1602). In the past, statistics was used 
by rulers. The application of statistics was very limited but rulers and kings 
needed information about lands, agriculture, commerce, population of their 
states, to assess their military potential, their wealth, taxation and other 
aspects of government. 

Gottfried Achenwall used the word statistik at a German University in 1749 
which meant the political science of different countries. In 1771 W. Hooper 
(Englishman) used the word statistics in his translation of Elements of 
Universal Erudition written by Baron B.F Bieford. In his book, statistics has 
been defined as the science that teaches us what the political arrangement of 
all the modern states of the known world is. There is a big gap between old 
statistics and modern statistics, but old statistics is also used as a part of 
present day statistics. 

During the 18th century, English writers extensively used the word statistics in 
their works, so statistics has developed gradually during the last few centuries. 
A lot of work has been done towards the end of the nineteenth century. 

At the beginning of the 20th century, William S Gosset developed methods for 
decision making based on small sets of data. Several other statisticians have 
been active in developing new methods, theories and application of statistics. 
The availability of electronics and computers is certainly a major factor in the 
development of modern statistics. 

 
 

Data 

Data is a collection of facts, such as values or measurements. It can be 
numbers, words, measurements, observations or even just descriptions of 
things. 

 

 

 

 
 

    STRAND 7                            STATISTICS 
 
 
Even though you may not have realized it,  

you probably have made some statistical  

statements in your everyday conversation or 

thinking. Statements like "I sleep for about eight  

hours per night on average" and "You are more 

likely to pass the exam if you start preparing  

earlier" are actually statistical in nature.  

Statistics is a discipline which is concerned with:  

• designing experiments and data collection,  

• organising and summarizing information to aid understanding,  

• analysing and drawing conclusions from data, and  

• estimating the present or predicting the future.  

In making predictions, Statistics uses the companion subject of Probability, which models 

chance mathematically and enables calculations of chance in complicated cases.  

Today, statistics has become an important tool in the work of many academic disciplines 

such as medicine, psychology, education, sociology, engineering and physics, to name a 

few. Statistics is also important in many aspects of society such as business, industry and 

government. Because of the increasing use of statistics in so many areas of our lives, it has 

become very desirable to understand and practise statistical thinking. This is important 

even if you do not use statistical methods directly.  

 

 

 

 

- Able to understand terms like frequency ,data , 
sample , tally  

- Able to collect grouped and ungrouped data  in 
different forms 

- Able to find mean , mode ,median and quartiles 
for ungrouped data  

- Able to interpret frequency graph 
 
 
 
 
 

LEARNING 
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History of Statistics  

The Word statistics has been derived from Latin word “Status” or the Italian 
word “Statista”, meaning “Political State” or a Government. Shakespeare used 
the word Statist in his drama Hamlet (1602). In the past, statistics was used 
by rulers. The application of statistics was very limited but rulers and kings 
needed information about lands, agriculture, commerce, population of their 
states, to assess their military potential, their wealth, taxation and other 
aspects of government. 

Gottfried Achenwall used the word statistik at a German University in 1749 
which meant the political science of different countries. In 1771 W. Hooper 
(Englishman) used the word statistics in his translation of Elements of 
Universal Erudition written by Baron B.F Bieford. In his book, statistics has 
been defined as the science that teaches us what the political arrangement of 
all the modern states of the known world is. There is a big gap between old 
statistics and modern statistics, but old statistics is also used as a part of 
present day statistics. 

During the 18th century, English writers extensively used the word statistics in 
their works, so statistics has developed gradually during the last few centuries. 
A lot of work has been done towards the end of the nineteenth century. 

At the beginning of the 20th century, William S Gosset developed methods for 
decision making based on small sets of data. Several other statisticians have 
been active in developing new methods, theories and application of statistics. 
The availability of electronics and computers is certainly a major factor in the 
development of modern statistics. 

 
 

Data 

Data is a collection of facts, such as values or measurements. It can be 
numbers, words, measurements, observations or even just descriptions of 
things. 
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Qualitative vs Quantitative Data 

Data can be qualitative or quantitative.  

• Qualitative data is descriptive information (it describes something). Also known as 

Categorical data 

• Quantitative data is numerical information (numbers). 

 

 

 

 

 

 

 

Quantitative data can be Discrete or Continuous: 

• Discrete data can only integer values (like whole numbers) 

• Continuous data can take any value (within a range or from the set of real 

numbers)  

Simply put: Discrete data is counted, Continuous data is measured  

Example: What do we know about Kuli the Dog? 

           Qualitative:  
He is brown and black 

He has long hair 
  He has lots of energy 

                                  
Quantitative: 

                                               Discrete       Continuous 
He has 4 legs         He weighs 25.5 kg 
He has 2 brothers        He is 565 mm tall 
 

To help you remember think "Quantitative is about Quantity" 
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Collecting Data 

Data can be collected in many ways. The simplest way is direct observation.  

Example:  

You want to find how many cars pass by a certain point on a road in a 20-minute interval.  

Stand at that point on the road, and count the cars that pass by in that interval.  

 

You collect data by doing a Survey 

 

Census or Sample 

A Census is when you collect data for every member of the group (the whole population). 

A Sample is when you collect data just for selected members or elements of the group. 

 

Example: 

There are 120 people in your local football club. 

You can ask everyone (all 120) what their age is. That is a census. 

Or you could just choose the people that are there this afternoon. That is a sample. 

 

A census is accurate, but hard to do. A sample is not as accurate, but may be good enough, 
and is a lot easier.  

 

Data or Datum 

Singular form is "datum", so we would say "that datum is very high".  

"Data" is the plural of datum so we can say "the data are available", but it is also a 

collection of facts, so "the data is available" is fine too. 
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How to Do a Survey 

Turn on the television, radio or open a newspaper and you will often see the results from a 
survey.  

Gathering information is an important way to help people make decisions about topics of 

interest.   

Surveys can help decide what needs changing, where money should be spent, what 

products to purchase, what problems there might be, or lots of other questions you may 

have at any time. The best part about surveys is that they can be used to answer any 

question about any topic. 

You can survey people (through questionnaires, opinion polls, etc) or things (like pollution 

levels in a river, or traffic flow) 

Four Steps 

Here are four steps to a successful survey: 

• create the questions 

• ask the questions 

• tally the results 

• present the results 

Finally make relevant and appropriate conclusion 

Let us look at those steps in more detail... 

Step One: Create the Questions 

The first thing is to decide  

What questions do you want answered.  

Sometimes these may be simple questions like:   

• "What is your favourite colour?”   

Other times the questions may be quite complex such as:   

• “Which roads have the worst traffic conditions?” 
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Simple Surveys 

If you are doing a simple survey, you could use tally marks to represent each person’s 
answer: 

 

Sometimes, it is helpful to be creative in how people can respond.  It makes it more fun for 

both you and your respondents (the people answering the question).  

Example:  What is your favourite colour? 

Have them write down their favourite colour on a piece of paper and drop it in a fish bowl.   
Then, put all of the pieces of paper into piles and count them. 

To help you make a good Questionnaire read our page Survey Questions. 

 

Step Two: Asking the Questions  

Now you have your questions, go out and ask them! But who to ask? 

If you survey a small group you can ask everybody (called a Census)  

If you want to survey a large group, you may not be able to ask everybody so you should 
ask a smaller number of the population (called a Sample) 

If you are sampling you should be careful who you ask.  

To be a good sample, each person should be chosen randomly 

• If you only ask people who look friendly, you will only know what friendly people 
think! 

If you went to the swimming pool and asked people "Can you swim?" you will get a biased  

answer ... maybe even 100% will say "Yes". 
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Note: Surveys where people are asked to ring a number to vote are not very accurate, 
because only certain types of people actually ring up! 

 

So be careful not to bias your survey. Try to choose randomly. 

Example: You want to know the favourite colours for people at your school, but don't have 
the time to ask everyone. 

Solution: Choose 50 people at random: 

• stand at the gate and choose "the next person to arrive" each time 

• or choose people randomly from a list and then go and find them! 

• or you could choose every 5th person 

Your results will hopefully be nearly as good as if you asked everyone. 

If you choose a person and they do not want to answer, just record "no answer" on the 

survey form and mention how many people did not answer in your report. 

After completing a sampling survey you can use the information to make a prediction as to 

how the rest of the population would respond. 

 

The more people you have asked, the better your result will be.  

Example: Nationwide opinion polls survey up to 2,000 people and the results are nearly as 

good (within about 1%) as asking everyone. 

 

Step Three: Tally the Results 

Now you have finished asking questions it is time to tally the results. 

Tally means to add up. This usually involves lots of paperwork and computer work (spread 
sheets are useful!) 
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Example: For "favourite colours of my class" you can simply write tally marks like this     
(every fifth mark crosses the previous 4 marks, so you can easily see groups of 5): 

 

 

Step Four: Presenting the Results  

Now you have your results, you will want to show them to other people in the best 

possible way. Results can be presented via tables and graphs. 

Tables  

Sometimes, you can simply report the information in a table.   

A table is a very simple way to show others the results.  A table should have a title, so those 

looking at it understand what results the table shows: 

Table: The Favourite Colours of My Class 

Yellow Red Blue Green  Pink 

4 5 6 1 4 
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Types of Graphs 

Graphs are used in a variety of ways, and in almost every industry, such as medicine, 
agriculture, engineering,  optimization, mathematics, and education. Graphs help us to 
visualize data. What we see on the graph may help us to interpret and analyze the data.  
 
The end result is usually a better perspective that may not have been possible just by 
looking at a set of numbers or tables. Common graphs used in mathematics are shown 
below. 

Line Graphs      Bar Graphs 

 

     
 
 
  

Pictographs     Pie Chart 

                         
 
 
 
Every graph must: 

• have a title 
• be labelled properly 
• (axes should be) equally/uniformly distributed or scaled 
•  

 
 

Note: The width of bars in a Bar graph or Histogram must be equal 
 

 

 

STATISTICS



155

 

Measures of Central Tendency  

 

The term "measures of central tendency" refers to 
finding the mean, median and mode.  

 

Mean: Average. 
The sum of a set of data divided by the number of data. 
(Do not round your answer unless directed to do so.) 

Median: The middle value, or the mean of the middle two values, when the data is arranged in 
numerical order either ascending or descending. Think of a "median" being in the middle 
of a highway. 

Mode:  The value ( number) that appears the most. 
It is possible to have more than one mode, and it is possible to have no mode.  If there is 
no mode-write "no mode", do not write zero (0) .  

Consider these sets of test score values: 

 
Normal listing of scores. 

 
Scores with the lowest score replaced with outlier. 

The two sets of scores above are identical except for the first score.  The set on the left 

shows the actual scores.  The set on the right shows what would happen if one of the 

scores was WAY out of range in regard to the other scores.  Such a term is called an outlier. 

 

                                          With the outlier, the mean changed. 

                                 With the outlier, the median did NOT change. 

In both cases, there is no mode. 
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What will happen to the measures of central tendency if we add the same amount to all 
data values, or multiply each data value by the same amount? 

 

When added:  Since all values are shifted the same amount, the measures of central 

tendency all shifted by the same amount.  If you add 3 to each data value, you will add 3 to 

the mean, mode and median. 

When multiplied:  Since all values are affected by the same multiplicative values, the 
measures of central tendency will feel the same effect.  If you multiply each data value by 
2, you will multiply the mean, mode and median by 2. 

Example 1 
 
Find the mean, median and mode for the following data:  5, 15, 10, 15, 5, 10, 10, 20, 25, 
15.  
                                          (You will need to organize the data.) 

5, 5, 10, 10, 10, 15, 15, 15, 20, 25 

Mean:         
 
 
 
Median:     5, 5, 10, 10, 10, 15, 15, 15, 20, 25 
 

          Listing the data in order is the easiest way to find the median.  
         The numbers 10 and 15 both fall in the middle. 
  

Average these two numbers to get the median.      10 + 15 = 12.5 
                                                                                                 2 

Mode:    Two numbers appear most often:  10 and 15. There are three 10's and three 15's. 

Hence, there are two modes – 10 and 15. 

 

 

  Data  Mean Mode Median 
Original Data 6, 7, 8, 10, 12, 14, 14, 15, 16, 20 12.2 14 13 
Add 3 to each 
value  

9, 10, 11, 13, 15, 17, 17, 18, 19, 23 15.2 17 16 

Multiply 2 to 
each Value  

12, 14, 16, 20, 24, 28, 28, 30, 32, 40 24.4 28 26 

 

How to decide which measure of central tendency to use 

 

 
 
 
 
 
 
 
 
 
 
 

MEDIAN 
Use the median to describe the middle of a 

set of data that does have an outlier.  

Advantages: 
   •  Extreme values (outliers) do not affect 
the median as strongly as they do the mean. 
   •  Useful when comparing sets of data. 
   •  It is unique - there is only one answer. 
 
Disadvantages: 
   •  Not as popular as mean. 

MEAN 
Use the mean to describe the middle of a set of 

data that does not have an outlier. 

Advantages: 
   •  Most popular measure in fields such as  
business, engineering and computer science. 
   •  It is unique - there is only one answer. 
   •  Useful when comparing sets of data. 

Disadvantages: 
   •  Affected by extreme values (outliers) 

MODE 
Use the mode when the data is non-numeric or when asked to choose the most popular item.  

Advantages: 
   •  Extreme values (outliers) do not affect the mode. 

Disadvantages: 
   •  Not as popular as mean and median. 
   •  Not necessarily unique - may be more than one answer 
   •  When no values repeat in the data set, the mode is every value and is useless. 
   •  When there is more than one mode, it is difficult to interpret and/or compare.  
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What will happen to the measures of central tendency if we add the same amount to all 
data values, or multiply each data value by the same amount? 

 

When added:  Since all values are shifted the same amount, the measures of central 

tendency all shifted by the same amount.  If you add 3 to each data value, you will add 3 to 

the mean, mode and median. 

When multiplied:  Since all values are affected by the same multiplicative values, the 
measures of central tendency will feel the same effect.  If you multiply each data value by 
2, you will multiply the mean, mode and median by 2. 

Example 1 
 
Find the mean, median and mode for the following data:  5, 15, 10, 15, 5, 10, 10, 20, 25, 
15.  
                                          (You will need to organize the data.) 

5, 5, 10, 10, 10, 15, 15, 15, 20, 25 

Mean:         
 
 
 
Median:     5, 5, 10, 10, 10, 15, 15, 15, 20, 25 
 

          Listing the data in order is the easiest way to find the median.  
         The numbers 10 and 15 both fall in the middle. 
  

Average these two numbers to get the median.      10 + 15 = 12.5 
                                                                                                 2 

Mode:    Two numbers appear most often:  10 and 15. There are three 10's and three 15's. 

Hence, there are two modes – 10 and 15. 

 

 

  Data  Mean Mode Median 
Original Data 6, 7, 8, 10, 12, 14, 14, 15, 16, 20 12.2 14 13 
Add 3 to each 
value  

9, 10, 11, 13, 15, 17, 17, 18, 19, 23 15.2 17 16 

Multiply 2 to 
each Value  

12, 14, 16, 20, 24, 28, 28, 30, 32, 40 24.4 28 26 
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Example 2        
 
For what value of  x  will  8 and x have the same mean (average) as 27 and 5? 

First, find the mean of 27 and 5: 

27 + 5 = 16 
     2 

Now, find the x value, knowing that the average 
of x and 8 must be 16: 

x + 8 = 16                
   2                           

32 = x + 8     cross multiply 
-8         - 8 
24 = x             and solve 

 

Example 3:                                                                                      

On her first 5 Mathematics tests, Aliya  received the following scores:  72, 86, 92, 63 and 

77.  What test score must Aliya  earn on her sixth test so that her average (mean score) for 

all six tests will be 80? . 

Possible solution:  

         Set up an equation to represent the situation.  Remember to use all 6 test scores:   

                                             72 + 86 + 92 + 63 + 77 + x   =  80 

                                                                6 

        cross multiply and solve:                            (80)(6) = 390 + x 
                                                                                      480 = 390 + x 
                                                                                    - 390 = -390 
                                                                       90 =    x 
                                         Aliya must get a 90 on the sixth test. 

 

Example 4      

The mean (average) weight of three dogs is 38 kg. One of the dogs, Sparky, weighs 46 

kg.  The other two dogs, Eddie and Sandy, have the same weight.  Find Eddie's weight. 

Let x = Eddie's weight        (they weigh the same, so they are both represented by "x".)      

Let x = Sandy's weight                          
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Average:   sum of the data divided by the number of data. 

        x + x + 46   = 38                 cross multiply and solve 

                 3(dogs)                                   

                 (38)(3)   = 2x + 46 

                      114   = 2x + 46 

                       -46          -46  

                        68   = 2x  

                         2       2 

 34 = x     Eddie weighs 34 pounds. 

 

 

Measures of Dispersion  

Another way of examining single variable data is to look at how the data is spread out, or 
dispersed about the mean. 
The smaller the values from these methods, the more consistent the data. 

 It is possible to get a sense of a data set's distribution by examining a five statistical 
summary, the (1) minimum, (2) maximum, (3) median (or second quartile), (4) the lower 
quartile, and (5) the upper quartile.  Such information will show the extent to which the 
data is located near the median or near the extremes. 

 

 1 Range  

  The simplest of our methods for measuring dispersion is range.  Range is the difference 
between the maximum value and the minimum value in the data set.  While being simple 
to compute, the range is often unreliable as a measure of dispersion since it is based on 
only two values in the set.  
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Example:   Height of Trees  

You measure the height of every tree in the garden in centimetres (cm) 

The heights vary from 100 cm to 340 cm. 

You decide to put the results into groups of 50 cm:  

• The 100 to just below 150 cm range,  
• The 150 to just below 200 cm range,  
• etc... 

So a tree that is 260 cm tall is added to the "250-300" 
range.  

And here is the result. 

You can see (for example) that there are 30 trees from 150 cm to just below 200 cm tall 

The range of each bar is also called the Class Interval. 

 

Histograms are a great way to show results of continuous data, such as:  

• weight 
• height 
• how much time 
• etc.  

But when the data is in categories (such as Country or Favourite Movie), we should use a 
Bar Chart. 

 

 

 

 

 

 

2. Quartiles 

We know that the median of a set of data separates the data into two equal parts.  Data 
can be further separated into quartiles. Quartiles separate the original set of data into four 
equal parts. Each of these parts contains one-fourth of the data.   
Quartiles are percentiles that divide the data into fourths. 

 

The Lower(first) quartile is 
the middle (the median) of 

the lower half of the 
data.  One-fourth of the data 
lies below the first quartile 

and three-fourths lies above. 
(the 25th percentile) 

• The second quartile is another 
name for the median of the entire 

set of data. 
Median of data set = second 

quartile of data set. 
(the 50th percentile) 

• The Upper (second) 
quartile is the middle (the 

median) of the upper half of 
the data.  Three-fourths of 

the data lies below the third 
quartile and one-fourth lies 

above. 
(the 75th percentile) 

 

Check out this five statistical summary for a set of tests scores. 

minimum    first quartile      second quartile 
(median)      

 third 
quartile     maximum 

65  70  80   90 100 
 

 

The interquartile range (IQR), also called the mid spread or middle fifty, is the range 
between the third and first quartiles and is considered a more stable statistic than the total 
range.  The IQR contains 50% of the data.  

 

Histograms 

A Histogram is a graphical display of data using bars of 
different heights. 

It is similar to a Bar Chart, but a histogram groups numbers 
into ranges.  

And you decide what ranges to use! 
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Example:   Height of Trees  

You measure the height of every tree in the garden in centimetres (cm) 

The heights vary from 100 cm to 340 cm. 

You decide to put the results into groups of 50 cm:  

• The 100 to just below 150 cm range,  
• The 150 to just below 200 cm range,  
• etc... 

So a tree that is 260 cm tall is added to the "250-300" 
range.  

And here is the result. 

You can see (for example) that there are 30 trees from 150 cm to just below 200 cm tall 

The range of each bar is also called the Class Interval. 

 

Histograms are a great way to show results of continuous data, such as:  

• weight 
• height 
• how much time 
• etc.  

But when the data is in categories (such as Country or Favourite Movie), we should use a 
Bar Chart. 
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Frequency Histogram 

A Frequency Histogram is a special histogram that uses vertical columns to show 
frequencies (how many times each score occurs): 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        frequency 
 
 
 
 

Cumulative Frequency 

Cumulative means "how much so far". 

Think of the word "accumulate" which 
means to gather together. 

To have cumulative totals, just add up 
the values as you go. 

The total of a frequency and all 

frequencies so far in a frequency 

distribution.  

 

It is the 'running total' of frequencies. 
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Drawing a cumulative frequency diagram 
The table shows the lengths (in cm) of 32 cucumbers. 

Before drawing the cumulative frequency diagram, we need to work out the cumulative 

frequencies. This is done by adding the frequencies in turn. 

 
 
 
 
 
 
 
 
 
 
The points are plotted at the upper class boundary. In this example, the upper class 

boundaries are 24.5, 28.5, 32.5, 36.5 and 40.5. Cumulative frequency is plotted on the 

vertical axis. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Length Frequency Cumulative Frequency 
21-24 3     3 
25-28 7   10 (= 3 + 7) 
29-32 12   22 (= 3 + 7 + 12) 
33-36 6   28 (= 3 + 7 + 12 + 6) 
37-40 4   32 (= 3 + 7 + 12 + 6 + 4) 

STATISTICS



164
 

 

Finding the median and quartiles 

When looking at a cumulative frequency curve, you will need to know how to find its 
median, lower and upper quartiles, and the interquartile range. 

 
By drawing horizontal lines to represent ¼ of the total frequency,  ½  of the total frequency 
and  ¾ of the total frequency, we can read estimates of the lower quartile, median and 
upper quartile respectively from the horizontal axis. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Quartiles are associated with quarters. The interquartile range is the difference between 
the lower and upper quartile. 

From these values, we can also estimate the interquartile range: 33 – 28  = 5. 

 
Remember to use the total frequency, not the maximum value, on the vertical axis. The 
values are always read from the horizontal axis. 
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EXERCISE     7.1   

1. The weekly salaries of six employees at McDonalds are $140, $220, $90, $180, $140, 
$200.  For these six salaries, find: (a) the mean (b) the median (c) the mode. 
 

2. A storeowner kept a tally of the sizes of suits purchased in her store.  
a. Which measure of central tendency should the storeowner use to describe the 

average size suit sold?   
 

b. A tally was made of the number of times each colour of crayon was used by a 
kindergarten class.  Which measure of central tendency should the teacher use to 
determine which colour is the favourite colour of her class?   

 
3.   Test scores for a class of 20 students are as follows: 

93, 84, 97, 98, 100, 78, 86, 100, 85, 92, 72, 55, 91, 90, 75, 94, 83, 60, 81, 95  

a. Copy and complete the table shown at the left. 
 
 
 
 
 
 
 
 
 

b.    Find the modal interval. 

The "modal interval" is the interval containing the greatest frequency.  It is not the mode. 

c. Find the interval that contains the median.  

4.  The values of 11 houses on Brown Street are shown in the table. 

a. Find the mean value of these houses in dollars.  

b. Find the median value of these houses in dollars 

c. State which measure of central tendency, the mean or the median,  

    best represents the values of these 11 houses.  Justify your answer. 

 

 

 

 

Test  
Scores Frequency 

91-100    
81-90    
71-80    
61-70   
51-60    
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