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Hi there!

Welcome to a learning experience that will give you all you need to know about numeracy.
Your facilitator will demonstrate and explain how to do certain things and then you will practice them.  We hope you will enjoy this!

We have included some new words to learn so that you can improve your vocabulary.  If you are not sure about the meaning of a word or how to say it, ask your facilitator.

We hope that when you have learnt these skills you will share them with others and take them from the workplace into your life

Have fun!
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	 DICTIONARY

Explanation of Words and Terms
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	WORKPLACE ACTIVITY
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	CLASS ACTIVITY

	 
	FILE IN PORTFOLIO 

Add to portfolio of Evidence (Formative and Summative Assessment)
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	HOMEWORK

Work to be done at Home



In this Module, we explore the following concepts:
· Know when data can be collected
· Collect data correctly in different ways
· Record data in different ways
Open any newspaper or magazine and you will see a number of tables, charts and graphs that are trying to give you information in a concise manner.  Information that is expressed in terms of numbers is called data.  There are a number of steps that must be followed before you can present information in this way:

· You need to decide exactly what information you need.

· You must go out and collect the information in the correct manner.

· You must record the information somehow.

· The information needs to be organised in some way.

· Calculations need to be made

Then only can data be presented in graph, picture or another format.  The following are all examples of data collection.  The data is ultimately summarised in some form of picture so that anyone glancing at it can identify a trend:

· The petrol price over the past twelve months

· The amount of money you have spent per month on food during the last year.

1. What type of data can be collected:

Any situation where numbers can be recorded lends itself to data collection.  Any situation that relies on a “yes” or “no” answer is not a good example of data collection.  For example:  You as a number of people whether they would like some chocolate right away.  If you ask the question just after the people have had a big meal, you will get a very different answer than if you ask them the same question when they are very hungry.

2. Collection of data

Before you start to collect data, you need to be very clear about what you are trying to find out.

Example:

If you ask the question “How much pocket money does a child get?” you will run into trouble.

The question you are asking is too vague and you need to define it much more clearly.


It is not clear whether this is the pocket money of a six-year old or of a 15-year old.  Is the pocket 

money paid weekly or monthly?  Does the child come from a high or low-income bracket?  Is the pocket money only for treats or do essentials need to be bought with it?


Your question would be much better if you asked: “How much pocket money (in Rand) does a 


15-year-old from Johannesburg East receive per month for treats?”

The question that you ask must contain the following:

· Units in which measurement are to be made

· A time frame for the measurements

· A location

· A clear definition of what is to be measured.

3. Recording of data

Before you begin to collect data, you need to plan how the data will be recorded.  Sometimes data is simply listed.

Example:

Shoe sizes of a group of 17-year old boys:

10, 9, 10, 9, 11, 10, 10, 9, 11, 8, 12, 13, 10

When data is listed it is very difficult to make sense of the information, especially when there are a lot of numbers.

The most convenient way of recording data is by using a table.  A table consists of rows and columns.  Usually the independent variable is found in the first row.  The independent variable reflects the categories that you have chosen.

The dependent variable is found in the columns.  The dependent variable is the measurement that belongs with the matching independent variable.

If there are many independent variables, then the independent variable can also be placed in the first column for the sake of convenience.  You must always remember which one is the independent variable!
Note:  Every table needs a detailed heading.

Example:

Table showing the bread price of white “government loaf” over the last six months

You decided to record for the months of January to June.



	Month
	January
	February
	March
	April
	May
	June

	Price in R
	
	
	
	
	
	




4. Interpretation of data

The interpretation of data is very simple if you are able to work through it systematically.  The most important features of data are:

· Frequency

· Average

· Modus

· Median

· Range

4. 1 Frequency

Frequency is the number of times a certain value appears in a series of data.  

Example:  Let us take the list of shoe sizes of 17-year old boys given earlier.

10, 9, 10, 9, 11, 10, 10, 9, 11, 8, 12, 13, 10

The information given in the list does not make much sense and needs to be better organised.  We could organise the data in a frequency table, i.e. a table that shows us how often a certain shoe size is listed.

If we put this series of data in a table, then the frequency would be much clearer:

	Number
	Tally
	Frequency

	8
	I
	1

	9
	III
	3

	10
	IIII
	5

	11
	II
	2

	12
	I
	1

	13
	I
	1

	
	
	13




Note:  When you are using the tally system to determine the frequency, you will draw a line 

for every time, something occurs i.e. I.  When it occurs four times, you draw four lines i.e. IIII, but when you reach the fifth occurrence, you do not draw the fifth line next to the other four, you draw a line through the other four lines to show that you have reached 5 ie. IIII. It makes it much easier to count when you reach the end, especially if you are counting very large quantities (e.g. hundreds).

4. 2 Average
Adding together all the values and then dividing it by the number of items calculate the average of a set of data.  The average is also known as the mean.

Example:

We will use our previous set of data (show sizes of 17-year old boys).  To calculate the average, we first add together all the values:

10 + 9 + 10 + 9 + 11 + 10 + 10 + 9 + 11 + 8 + 12 + 13 + 10 = 124

Then we count how many items there are, i.e. 13

Average = (Sum of all the values) ÷ (number of items)

= 124 ÷ 13

= 9, 5
The average shoe size of this particular group of boys is 91/2 
4.3 Mode


The mode is the number that occurs most frequently in the series of data.  In the series of 

data collected on the shoe sizes of 17-year old boys, the mode is 10.

4.4 Median

The median in a series of data is the number that is exactly in the middle, or halfway between two numbers in the middle.  

Example:

From our set of data:

10, 9, 10, 9, 11, 10, 10, 9, 11, 8, 12, 13, 10

We re-arrange it in chronological (numerical) order:

8; 9; 9; 9; 10; 10; 10; 10; 10; 11; 11; 12; 13

The median in this set of data is 10

4.5 Range

The range is the difference between the highest number and the lowest number in a set of data.  The range in the set of data we have been using as an example will be as follows:


8; 9; 9; 9; 10; 10; 10; 10; 10; 11; 11; 12; 13



Range = Highest number – Lowest number


= 13 – 8



= 5

5. Stem and leaf table

A stem-and-leaf method is similar to tally counting.  Instead of using tallies, the given data is divided (by a vertical line) into stems on the left and leaves on the right.

Example:

24 Learners obtained the following marks out of 50 for a test

49
38
31
27
20
48
37
31

23
41
33
10
15
34
22
35

21 
39
31
27
20
19
35
26

The first digit forms the stem and the second digit the leaf.

The stem-and-leaf table will look like this:

1

0;
5;
9;








3

2

0;
0;
1;
2;
3;
6;
7;
7;



9

3

1;
1;
1;
3;
4;
5;
5;
7;
8;
9;

10

4

1;
8;
9;








3
















24


Stem

Leaf


Check the total:


3 + 8 + 10 + 3 = 24


All data is shown on the table even if it appears many times.


From this stem-and-leaf table, we can conclude the following information:

· The frequency of learners who go 31 marks is 3

· The average mark of the learners lies between 30 and 35

· The range is : 49 – 10 = 39



In this Module, we explore the following concepts:

· Presenting data as graphs

· Using scales to represent statistical data

· Organising data for a meaningful analysis

Graphs
Graphs are visual representations of what is written in a data table.  There are many types of graphs that we can use and it usually depends on what you need to represent and to whom the representation is made.  

Example:

	Bar Graph
	Histogram
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	Pie Chart
	Broken Line Graphs
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	Pictogram

	R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

Jan

Feb

Mar

Apr

May




1. Pictogram
Pictograms are graphs that show data using identical pictures instead of figures and lines.

Example:

Susie had counted how many telephone calls the people in her department make during the day.  This is the data she has collected:

	Name
	Total number of calls made

	Janie
	63

	Henry
	77

	Thea
	47

	Malvin
	49

	Thys
	44


She decides to draw up a pictogram to show the data she has collected.  First she rounds off the number of phone calls to the nearest ten, and then she uses a scale.

( = 10 Telephone calls

Finally she draws up a pictogram to show the number of calls made by each person

	Name
	Total number of calls made

	Janie
	((((((

	Henry
	((((((((

	Thea
	(((((

	Malvin
	(((((

	Thys
	((((


The pictogram shows the number of telephone calls made in a visual and graphic way.

2. Bar graphs and Histograms

A bar graph and a histogram can be used when the data needs to be grouped into periods and the frequency of each period needs to be clarified.

The difference between a bar graph and the histogram is as follows:  when we draw a histogram, we do not leave spaces between the columns as with the bar graph.  (Learning tip: the words bar graph has a space.  Bar graphs have spaces.  The word histogram has no space; the actual graph has no spaces.)
Bar graphs are used when the data classes are not continuous e.g. in comparing the annual usage of cleaning chemicals, consumables and equipment on a cleaning contract.  There is no intermediate between cleaning chemicals and equipment.  The classes are different from each other.

Example of a bar graph:

A cleaning contract manager wants to compare the amount of toilet cleaner used on a number of different sites.  He has summarised the data in a table:

	Site:
	Parktown
	East Rand
	Pretoria
	West Rand

	Litres of toilet cleaner used in June 2006
	730
	100
	545
	150


He must construct a bar graph, because each site is different.

Litres of toilet cleaner used in June 2006


[image: image9.emf]0

100

200

300

400

500

600

700

800

Litres of Toilet Cleaner 

Used

Parktown East Rand Pretoria West Rand

Site Name

Litres used


Data that is presented in a bar graph can also be shown as a pie chart.

Histograms are used if the data classes are continuous.  For example, the same cleaning contract manager wants to see how much is spent on cleaning chemicals on a particular site from 2002 – 2007.  There are not spaces between the bars, because 2002 borders on 2003.  Time is continuous.  He could also use a line graph

Example of a histogram:

The same cleaning contract manager wants to compare how much toilet cleaner is used on the Pretoria site from January to April.

	Month
	January
	February
	March
	April
	May
	June

	Litres of toilet cleaner used on Pretoria site
	550
	
456
	458
	624
	576
	545


He must draw a histogram because time is continuous.

Litres of toilet cleaner used on Pretoria Site from January – June
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3. Pie Graphs

Pie graphs are graphs that represent the data as segments of a circle.  The various data will take up a certain angle of the total angles in a circle (360 º).

Example:

In a community, a researcher named Janet is collecting information about how many people have access to telephones.  She goes about asking questions to the community and arrives home with the following data:

Table showing how many people have access to telephones

	Details
	Home Phone
	Cell Phone
	Public Phone
	No access
	Total

	No of 

People
	33
	
42
	50
	23
	148


Janet now calculates the percentage and the segment of 360º that she will use to draw up the pie graph:

	Details
	Home Phone
	Cell Phone
	Public Phone
	No access
	Total

	No of 

People
	33
	
42
	50
	23
	148

	% of Total
	33/148 x 100

= 22,3%
	42/148 x 100

= 28.4%
	50/148 x 100

= 33.8%
	23/148 x 100

= 15.5%
	100

	Degrees of 360º
	33/148 x 100

= 80º
	42/148 x 100

= 102 º
	50/148 x 100

= 122 º
	23/148 x 100

= 56 º
	360


She checks her calculations:

Percentage 
22, 3 + 28, 4 + 33, 8 + 15, 5 = 100

Degrees

80 + 102 + 122 + 56 = 360

Now she can draw her Pie Graph

Telephone Access
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If you measure the angles of the different segments, you will find that they are exactly as worked out in the calculation table.

Pie charts are best used if there are six or less sets of data.

4. Broken Line Graphs
When we were drawing the bar graph and histogram, we used the whole column to show our data.  With a broken line graph, we will only use points, not full columns.  Broken line graphs are usually only used when there is some connection between the sets of data i.e. a histogram could also be presented as a line graph.

Example:

(We will use the same example as with the histogram)
The same cleaning contract manager wants to compare how much toilet cleaner is used on the Pretoria site from January to April.

	Month
	January
	February
	March
	April
	May
	June

	Litres of toilet cleaner used on Pretoria site
	550
	
456
	458
	624
	576
	545
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In this Module, we explore the following concepts:

· Identifying misrepresented data

· Understanding probability

Misrepresentation of data

Statistics has often been called “lying with numbers”.  Data can easily be misrepresented to lead you to an incorrect conclusion.  The facts could be corrected but the way they are presented can be misleading.

Probability

Probability is the possibility or chance that something might occur. We work out probability by dividing the number of successful outcomes by the total number of possible outcomes

Example:

Every Saturday night we watch the lotto and the winner of the game show gets to draw a ball from a variety of balls in a round canister.  We want to work out what the probability is of the winner drawing the red ball, which will make him the winner of a car.

First, we have to find out how many balls are in the canister:

5 green balls

6 yellow balls

1 red ball (winning ball)

There are 5 + 6 + 1 = 12 balls in the canister

Probability (P) = number of successful outcomes


   Total number of possible outcomes

Probability (Green ball) 
= 5/12 

Probability (Yellow ball)
= 6/12
Probability (Red ball)

= 1/12
So, the chance of the winner drawing the red ball is 1 out of 12
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 Module1.


Collect numerical data and apply various techniques to organize data





This is the independent variable





The price in January was R__, __.  The price depends on which month you chose to measure in.  The actual price is dependent on the variable.





Highest number





Lowest number





COMPLETE FORMATIVE ASSESSMENT NO 10 IN YOUR WORKBOOK





 Module2


Represent data in different ways





COMPLETE FORMATIVE ASSESSMENT NO 11 IN YOUR WORKBOOK





 Module 3


Misinterpretation of data and probability





COMPLETE FORMATIVE ASSESSMENT NO 12 & 13 IN YOUR WORKBOOK
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