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1. INTRODUCTION 
This module belongs to you.  It is designed to serve as a guide for the duration of your course and 
as a resource for after the time.  It contains readings, activities, and application aids that will 
assist you in developing the knowledge and skills stipulated in the specific outcomes and 
assessment criteria. 

Follow along in the guide as the facilitator takes you through the material, and feel free to make 
notes and diagrams that will help you to clarify or retain information.  Jot down things that work 
well or ideas that come from the group.  Also note any points you’d like to explore further. 

Participate actively in the skills practice activities as they will give you an opportunity to gain 
insights from other people’s experiences and to practice the skills.  Remember to share your own 
experiences so that others can lean from you too. 

Each section will be preceded by outcomes and assessment criteria taken from the South African 
Unit Standards, where available.  These will describe what you must know and be able to do in 
order to successfully complete the course.  If the course is aligned to Unit Standards, you will be 
able to receive credits towards a National Qualification upon successful assessment. 

 

2. Programme Overview 

Purpose 

In order to achieve the credits and qualify for the this appropriate registered standard, 
determined by the Sector of Education Training Authority, you are expected to have 
demonstrated specific learning outcomes. 

 

Specific Outcomes 

Specific Outcomes describe what the learner has to be able to do successfully at the end of this 
learning experience. 
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Assessment Criteria 

The only way to establish whether a learner is competent and has accomplished the specific 
outcomes, is through the assessment process.  Assessment involves collecting and interpreting 
evidence about the learners’ ability to perform a task.  This module includes assessments in the 
form of self-assessments, group tasks, quizzes, projects and a practical training programme 
whereby your are required to perform tasks and collect, as portfolio of evidence, proof signed by 
your facilitator that you have successfully performed these tasks. 

 

To Qualify 

To qualify and receive credits towards your qualification, a registered Assessor will conduct an 
evaluation and assessment of your portfolio of evidence and competency. 

 

Range of Learning 

This describes the situation and circumstance in which competence must be demonstrated and 
the parameters in which the learner operates. 

 

Responsibility 

The responsibility of learning rests with you, so be proactive and ask questions; seek assistance 
and help from your facilitator, if required. 

 

How You Will Learn 

The programme methodology includes facilitator presentations, readings, individual activities, 
group discussions and skill application exercises.  Know what you want to get out of the 
programme from the start and start applying your new skills immediately.  Participate as much as 
possible so that the learning will be interactive and stimulating. 

 

How you will be assessed 

This programme has been aligned to registered unit standards.  You will be assessed against the 
outcomes of the unit standards by completing a assessments that cover the essential embedded 
knowledge stipulated in the unit standards, and by compiling a portfolio of evidence that provides 
proof of your ability to apply the learning to your work situation.  When you are assessed as 
competent against the unit standards, you will receive 10 credits towards your National 
Qualification. 
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3. Personal Objectives And Expectations 
You will get much more out of the programme if you take some time to think about the things you 
would like to achieve as a result of the training. 
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UNIT STANDARD 9012 
 

Unit Standard Title  

Investigate life and work related problems using data and probabilities  

 

NQF Level 

3 

 

Credits 

5 

 

Purpose 

This Unit Standard is designed to provide credits towards the mathematical literacy requirement 
of the NQF at Level 3. The essential purposes of the mathematical literacy requirement are that, 
as the learner progresses with confidence through the levels, the learner will grow in: a 
confident, insightful use of mathematics in the management of the needs of everyday living to 
become a self-managing person  

An understanding of mathematical applications that provides insight into the learner’s present 
and future occupational experiences and so develop into a contributing worker The ability to 
voice a critical sensitivity to the role of mathematics in a democratic society and so become a 
participating citizen 

People credited with this Unit Standard are able to:  

 Pose questions, collect and organise data  

 Represent and interpret data using various techniques to investigate real life and work 
problems.  

 Use random events to explore and apply probability concepts in simple life and work 
related situations 

 

Learning Assumptions 

Learners accessing this Unit Standard should be competent in Mathematical Literacy and 
Communications at NQF level 2. 

 

Specific Outcomes and Assessment Criteria 

Specific Outcome 1: Pose questions, collect and organise data  

Assessment Criteria 

 Situations or issues that can be dealt with through statistical methods are identified 
correctly 

 Variables contributing to a problem situation are identified and addressed in data 
gathering, e.g. crime is related to time of day and location 
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 Appropriate and efficient methods are used to collect, record and organise data.  

 

Specific Outcome 2: Represent, analyse and interpret data using various techniques to 
investigate real-life and work problems   

Assessment Criteria 

 Graphical representations and numerical summaries are consistent with the data, are clear 
and appropriate to the situation and target audience 

 Different representations of aspects of the data are compared to take a position on the 
issue 

 Calculations and the use of statistics are correct and appropriate to the problem 

 Interpretations of statistics are justified and applied to answer questions about the 
problem 

 New questions that arise from the modelling of the data are discussed 

 

Specific Outcome 3: Use random events to explore and apply, probability concepts in simple 
life and work related situations 

Assessment Criteria 

 Data are gathered, organised, sorted and classified in a suitable manner for further 
processing and analysis 

 Probabilities are determined correctly 

 Distinctions are correctly made between theoretical and experimental probabilities 

 The outcomes of experiments and simulations are communicated clearly 

 

Unit Standard Essential Embedded Knowledge 

 Methods for collecting, organising data and calculating statistics 

 The meaning of concepts such as centre and spread 

 Techniques for statistically modelling a situation 

 Random events, equal likelihood, probability  

 

Critical cross-field outcomes 

Upon successful completion of this course, the learner will be able to: 

 Solve a variety of problems or take a position on issues related to the learner based on 
data, statistics and probability  

 Collect, organise, and interpret data and statistics to make sense of adult situations 

 Use everyday language and mathematical language to represent data, statistics and 
probability and to communicate conclusions 

 Use mathematics to, describe and represent and interpret life or work related situations 
and to solve problems relevant to the learner. 
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SECTION 1: COLLECT AND ORGANISE DATA 
 

Outcome 

Pose questions, collect and organise data. 

 

Assessment criteria 

 Situations or issues that can be dealt with through statistical methods are identified 
correctly 

 Variables contributing to a problem situation are identified and addressed in data 
gathering 

 Appropriate and efficient methods are used to collect, record and organise data 

 Data samples are of adequate size and are representative of the population 

 

 

 

 

1.1 The Role of Statistics when processing data 
What is statistics? Most of us seem to become startled or frightened when the word ‘statistics’ is 
mentioned. This should not be so. We all use statistics in our daily lives. It is a natural part of 
ourselves that has allowed us to survive from the days of living in the dark caves of our ancestors 
to exploring our moon, other planets as well as the galaxy. 

‘But statistics means working with numbers and I am not good with numbers’ you may say. It is 
true that statisticians work with numerical facts that they call data. However, these numerical 
facts are simply ways of  

 describing,  

 grouping and 

 summarizing information so that it is more easily understood.  

Keep in mind that all numbers used in this module are fictitious, that is, they are numbers I 
invented myself. If I use numbers that are really true, I will let you know. So if I say something has 
risen or fallen by 20%, I made that value up just as an example. 

Here are a few examples that you undoubtedly have heard and may have some idea of what they 
mean. (Remember to ignore the actual numbers!)  

 Think of our sportsmen and sportswomen. We discuss their average runs at the cricket 
crease, bowling rates and the athlete’s best, worst and average times on the track. We 
know the average number of goals a striker makes in a season. How do we obtain this 
information? Why do we say one player is better than another? Can we compare a gymnast 
with a cyclist? 

 We hear the weather forecaster say that there is a 20% probability of rain today. Perhaps 
based on this information we decide not to take an umbrella with us. If the weather 
forecaster said that the probability of rain today is 80%, would you leave the umbrella 
behind? 
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 The government announces that the rate of crime is down by 20%, inflation is up by 10%, 
unemployment is down to 28% and the CPI (Consumer Price Index) has risen 3 percentage 
points on a year-to-year basis. What does all this mean? How do they get this information? 
Are these figures accurate? 

 You have heard that smoking is linked to lung cancer and that HIV is linked to AIDS and 
that the evidence for these statements is ‘statistical’. What kind of evidence is ‘statistical’ 
evidence? 

 A medical researcher claims that taking a certain tonic reduces the risk of heart attack. 
How can an experiment be designed to prove or disprove this statement? What is risk? 

 You use statistics when you cross the street or drive a vehicle. When crossing the street 
you look both ways, see vehicles approaching, estimate their speeds, estimate your chance 
of making it across the street without being run over then you move or stay. If you move 
you have already decided how fast you will move based on the information you have just 
gathered and analysed. You behave similarly when in a vehicle. Our ancestors behaved 
similarly when looking for food. 

 If you are a hunter or a sport-shooting enthusiast, you know how to aim 
and shoot your firearm. You also know that you rarely, if ever, hit the 
target in exactly the same place with every shot you take. Why is there a 
slight variation where the bullet hits the target? Why are the bullet holes 
on my target scattered, or spread, more than on another shooters target? 

 

At this point you may have a few questions that you would like answered.  

 What exactly do these figures mean?  

 How did they (sport announcer, weather forecaster, government, researcher) obtain this 
information?  

 How accurate is the information?  

 What does it all mean? 

We humans have survived for many thousands of years simply because we are born with the ability 
to take in information, organise and analyse it and then draw conclusions based on our analysis. 

This is all that statistics is about:  

 obtain information,  

 organize and analyse the information  

 and then draw conclusions from this information  

The goal, however, of statistics is to provide insight by using 
numbers. In fact, the information usually contains some uncertainty but statistical thinking can 
deal with it. 

Every discipline has developed its own language or terminology over time. Statistics is no different 
and many words and terms are used with specific meanings attached to 

them. Some of the same terms are also used daily by non-statisticians 
but in a loose, semi-defined manner. Statisticians use words to express 
specific ideas.  

For instance, statisticians use the word ‘data’ where ‘information’ has been used in this 
introduction. The word ‘data’ is almost always used in the plural for statistical work and this 
module uses ‘data’ as a result. 
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1.1 The Use Of Statistics In Work Or Every Day Life 
Statistics is the collection and analysis of numerical data in large quantities.  This means that  you 
gather information about a subject and then you analyse the information or data, so that you can 
distinguish trends.  It is a very useful and easy way to “see” the story the numbers are telling.   

Every time before an election, one of the organisations, Markinor, who collect and analyse data, 
will tell us before the election which political party will win the election and by how big a margin 
they will win the election.  This is an example of gathering information and then analysing the 
information in order to find out what the trends are. 

In the workplace, you can gather information about absenteeism at the workplace, how much fuel 
your vehicles use, how many employees are off sick during winter, how much stationery is used by 
the administration department, etc.  Once you have the information, you can analyse it to find 
out what the trend is. 

 

 

1.2 Research 
Research is defined as all activities that provide information to guide business, societal and life 
decisions.  Research is an information gathering activity that is intended to guide strategic or 
operational business, societal and life decisions about target groups, competitive strategies, etc. 

 

a. Why would you want to do research? 

Issues/questions that are commonly addressed by research in a business: 

4 C’s analysis: 

 Customers (Customer analysis) 

 Competitors (Competitive analysis)   

 Company (Operational analysis) 

 Climate (Environmental analysis) 

 

 Customer analysis 

The following questions are common in customer analysis: 

 How big is the existing market? 

 How big is the potential market? 

 How fast is the market growing? 

 What are the buyer’s background characteristics? 

 How and why do buyers use the product? 

 How and where is the product bought? 
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 How brand loyal are buyers? 

 What market segments exists, and how large are the various segments? 

 

 Competitive analysis 

In addition to analysing customers, market research may be used to describe your organisation’s 
competitive position in the market. Relevant questions may include: 

 What market share do you and various competitors hold? 

 What future sales do you forecast? 

 What are the awareness levels? 

 How do buyers look at the different brands? 

 What are the repurchase rates for the various brands? 

 How satisfied are the customers with the various brands? 

 What are your competitors’ resources and strategies? 

 

 Operational analysis 

Questions that arise under the heading of operational analysis include: 

 How effective is your distribution? 

 How effective is your advertising? 

 How effective are your sales promotions? 

 How effective are your sales people? 

 How effective are your pricing strategies? 

 How might consumers respond to product changes? 

 How might buyers respond to a new product? 

 

b. The value of research 

Research derives its value from helping managers to make better decisions. It does not change the 
outcomes of those decisions: it simply helps managers know which course of action is best. 
Therefore, the value of research in any given situation depends on the importance of the decision 
at issue, the level of uncertainty about the proper course of action and the ability of the research 
to reduce that uncertainty. 

 

c. Where would we get the information required for research? 

 Sales and expense records 

Sales and expense records take two forms. The first is the traditional accounting compilations 
used to prepare income statements for an organisation’s operating units. The second is sales and 
expense information organized by customer groups and not by operating units. The uses of 
traditional sales and expense data for operating units include: 
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 Sales data for a product or business unit can be analysed to measure 
seasonal fluctuations and make short term sales forecasts 

 Sales for a product can be correlated with prices to estimate to estimate 
the price elasticity of demand. 

 It can also be correlated with advertising expenditure to estimate the 
advertising response function 

 Sales can be compared before, during and after a promotion to measure the effects of 
promotion. 

Sales and expense data based on customers rather than operating units are less traditional but lie 
at the heart of database business, societal and life, which involves using purchase records and 
background data on individual customers to tailor what is offered to them or to develop target 
profiles for potential new customers. Example of using internal information in this way include: 

 The profitability of an individual customer or a group of customers can be calculated to 
determine whether price concessions or business, societal and life expenditures are 
justified. 

 Heavy purchasers can be compared with light purchasers to develop a profile of key target 
customers  

 A customer purchase records can be analysed to estimate that customers buying cycle, so 
that purchase reminders can be sent when a customer is due for a purchase. This also 
enables companies to send promotional incentives to these customers. 

The problem with using sales and expense records is the difference between what has happened 
and what is yet to come. They provide information on what happed in the past, but future 
conditions may be different. The past is not always the best prediction for the future.  

 

 Sales peoples reports 

Four types of reports can be useful: 

 Request and information reports show customer reports that can not be fulfilled and 
customer complaints. Documenting these, helps the company recognize problems and 
opportunities. 

 Lost sales reports provide information on lost sales opportunities. This can alert 
management to trends and patterns 

 Call reports show the date and time and dates of sales call, the company and person 
visited, the issues discussed, and the out come of the visit. 

 Activity reports summarise a sales person’s activities over some time period, how many 
calls were made, to whom and on what dates. The biggest limitation on using sales peoples 
reports is the workload they put on the sales for a. On the other hand imposing sales 
reports on sales people can cause resentment. 

 
 



 

11 | P a g e  
 

 Street news 

Street news about customers and competitors activities is another source of internal information. 
It should be made a regular part of a company’s business, societal and life information system. 
This can be stabled by: 

 Considering the types of information required  

 Communicating these guidelines to people in the organization and establishing a reporting 
system. 

 Regularly analysing and reporting this information 

 

 Surveys 

When you do a survey you gather data by means of structured interviews.  People who conduct 
surveys usually use a standardised questionnaire, which has certain advantages and disadvantages 
over structured interviews. The advantages of surveys are: 

 The use of structured questionnaires makes it easy to analyse the data  since all 
respondents (people who complete the questionnaires) are asked the same question in the 
same order. 

 It allows the researcher to control the interview without being present 

 It allows structured questionnaires as well as survey interviews to be done by telephone or 
through mail, which means they can be cheaper than interviews which require personal 
interaction. 

 The use of telephone or mail and the lower costs per interview makes it possible to 
conduct a large number of interviews with a broader cross-section of the market. 

The disadvantages of surveys are: 

 Structured interviews reduce flexibility 

 Deep feeling and hidden ones can not be probed very well 

 Question are limited to those that provide short answers. 

In conclusion, surveys are good for measuring facts but less so for in-depth studies or profiles of 
individual respondents. 

 

 Personal surveys, telephone surveys, and mail surveys 

 Personal surveys offer maximum questionnaire flexibility. 

 Personal surveys are used where telephone surveys are not appropriate. 

 Intercept surveys, usually conducted in shopping malls, allow objects to be shown to 
respondents at a lower cost than in personal interviews. 

 Sample quality is low. 

 Save time with short questionnaire 

 Telephone surveys offers a good sample quality 

 The cost of telephone surveys is low. 

 Mail surveys offer the advantage of lower costs 

 Low response rate with mail surveys 
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 Interviews 

Questionnaires are handy but researchers sometimes find interview methods more useful for a 
couple of reasons. It is easy for many people to ignore a cold questionnaire but it may be difficult 
for them to ignore a live person who asks questions. Of course, the interviewer may arouse some 
suspicions but this is part of the job to involve respondents in the task. Interviews are conducted 
to increase the willingness of the respondent to participate and to obtain information that may be 
lost with a questionnaire. 

The interviewer may record information (such as a respondent’s manner and body language) that 
would be absent with the questionnaire method. Of course, there is some art involved in 
completing interview studies. So when you read studies that use the interview method, imagine 
the give and take involved and the pressures the researcher and respondent felt. 

 The interviewer should be warm and professional. 

 Establish rapport to make respondents feel at ease. 

 Professional appearance is important  

 

 

 

 

 

1.3 Conducting A Survey  (Research)  
The basic process of conducting a market survey is as follows:  

 Determine the aim of the survey (also called research) 

 Identify the population and sample:  from which population group will you gather the 
information? 

 Decide how to collect replies:  how will you get their replies to your questionnaire: by 
phone, mail, verbally, etc.? 

 Design your questionnaire:  the questions you will ask in order to collect the information 

 Run a pilot survey:  a test survey to check the process, the questions, the aim and the 
information 

 Carry out the main survey:  the actual research 

 Analyse the data:  now you will analyse the data in order to find out what it tells you. 

 

 

 

This is why you must first determine the aim and identify the population sample and also decide  

how you will collect the replies before you draw up the questionnaire.  

You must also carefully think about how you will analyse the data before you start collecting the 
data.  You should actually know before you even do the questionnaire how you will analyse the 
data. 

It is important that the questions in your questionnaire asks questions that 
relate to the aim of the research in the first place. 
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a. Determine Your Research Aims 

Start your survey by setting sown the aims for the survey.  Why are you doing research and what 
do you want to achieve?  What do you want to know?  If we use Markinor as an example, they 
want to determine before the election who is going to win in which area, and how the other 
political parties will do during the elections. 

In the workplace it can be that you want to find out:  

 How many passengers you transport per route 

 Why customers use your organisation rather than one of the 
opponents 

 How much fuel your vehicles use 

 How many man hours are lost every year during the winter due to 
illness of staff members 

 How you can improve your customer service 

 What other services customers require from your organisation 

 

Doing a survey does not have to be difficult and complicated or expensive.   

There is a story about a construction company that was trying to find a competitive edge.  The 
management decided to do market research and so it asked customers about the worst habits of 
the competitors.  Of course, the customers talked about the bad habits of constructions 
companies: 

 Being impolite 

 Don’t care about the dirt that workers bring into the home 

 Staff and equipment that looked shoddy 

 

So, what did this construction company do to be better than their competitors?  They  

 Bought new equipment and kept it in good condition 

 Trained their workers to be polite 

 Dressed the workers well in order to project a good image 

 

Did the company benefit from the market research and the changes that were brought in as a 
result of the market research?  Yes.  In less than two years the company increased its yearly sales 
FIVE TIMES!  

 

 

 

 

b. Identify The Population And Sample 

Sampling is a basic concept used in statistics and is used to try to estimate what the parameters 
of a population are. For example, I may want to estimate how tall South African men are on the 
average. Perhaps, I measure a few hundred men and calculate their average. The men chosen for 

Formative Assessment 1 
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measurement are the sample. The parameter I am looking for is the average height of South 
African men. 

One sip of milk is sufficient to let you know that the milk is sour. This is what sampling is all 
about. In order gain information about the whole you only need to examine a part. On the other 
hand, sipping a glass of water tells me nothing about the milk. 

Here are a few definitions that statisticians use when dealing with samples: 

 A ‘population’ is the entire group of objects about which information is wanted. 

 A ‘unit’ is any individual member of the population. 

 A ‘sample’ is a part or subset of the population used to gain information about the whole. 

 A ‘sampling frame’ is the list or units from which the sample is chosen. 

 A ‘variable’ is a characteristic of a unit that is to be measured for those units in the 
sample. 

The distinction between population and sample is extremely important to statistics. First, we look 
at a population then some examples to make the distinction clear. 

A population is defined in terms of our desire for information about that population. For example, 
if I want information about all high school students in South Africa, then the population is all high 
school students in South Africa. Even if I can only choose one high school and its students, the 
population remains all high school students in South Africa.  

It is extremely important to define clearly the population of interest. 

If you want to determine how many South Africans are in favour of gun control laws, you must 
define the population precisely. Are all South African residents included, or only citizens? What is 
the minimum age you require? Are individuals imprisoned for violent crimes allowed to be 
included, or just those with minor offences, or none at all? 

The following examples are presented to give an understanding of population, sample and 
variables. Data (numbers) used in most examples are completely fictitious as you have been 
warned.  

 

Example 1 

The national census attempts to collect basic detailed information from each household in the 
country. 

 Population: all South African households 

 Sample: the entire population, as far as possible. 

 Variables: the number of occupants, age, race, gender, family relationships, access to 
electricity, water and telephone services. 

 

Example 2 

You want to do market research to find out your customers’preference and usage of various 
products or services. Undoubtedly you have heard radio or TV announcers state that their station 
is listened to or watched by 80% of South African while their competitors only make up the 
remainder.  

 Population: all South Africans who have either a radio or a TV. 

 Sample: about 1500 residents of South Africa 
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 Variables: gender, racial group, age, residential area, income category and the answers to 
the specific question or questions. 

When Markinor does a survey before an election, they do not ask every person in the country for 
their views or opinions, they choose a number of people from the various population groups.  The 
number of people they choose is called a sample: a sub-set of the population, while the 
population is the members of the group you are interested in. 

When you choose the sample for a countrywide survey, you have to make sure that your sample 
represents the entire population.  Usually the sample will then be chosen from a list that contains 
all the members of the population, such a list is called a sampling frame.   

This is probably what Markinor does when they do surveys before elections.  Luckily, for most of 
the research we want to do we do not have to go countrywide:  we can usually choose from our 
community or customers or the customers of our competitors. 

 

 Market segmentation 

When we determine the population sample, we usually want to know market segmentation as 
well.  Market segmentation is a breakdown of your sample taking into account the following 
factors: 

 Geographic factors: where do they live?  If our business is in Gauteng, getting information 
from people in Cape Town will not help us at all 

 Age:  which age group should we target? 

 Income bracket:  what should their earning be?  

 Gender:  male or female or both? 

 Community and cultural beliefs:  how will this 
influence our survey? 

If you need more information about population groups 
and samples, you can contact  

 The government statistical services and  

 the Department of Trade and Industry who will be able to give you information regarding 
the population segments according to the above criteria. 

In order to find out how big your sample size should be (how many people you should question) 
you must first determine how many responses (completed questionnaires) you will need for the 
analysis.   

A general rule is to look for about 20-30 responses in each of the 
major sub-categories for the sample.  For example, if a key 
aspect of your research is to compare male and female then you 
should look for about 30 females and 30 males in your responses. 

Once you know how many responses you want, 60 per the 
above example, you have to find out how many questionnaires you 
have to send out.  Usually, about 20% of the people will reply to the 
questionnaire.  This means that you then have to send out about 300 
questionnaires to get 60 responses (people replying to your 
questionnaire)  

On the other hand, if you are going to interview your customers by telephone or face-to-face, you 
will need less questionnaires. 
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c. Decide How To Collect Replies 

Now you have to decide the following: 

 Are you going to mail the questionnaire 

 Are you going to send the questionnaire by e-mail 

 Are you going to phone customers 

 Are you going to question customers face-to-face 

 

If you are going to conduct the survey by means of telephone or face-to-face 
interviews, you have to decide who will do the interviews and how you will control 
the quality of the interviews.  Remember, if you do not do this yourself, people can 
lie about how many interviews they conducted and what the response of the people 
they interviewed were.  

It will also be important for the interviewer to explain to the potential respondent why they 
should answer the questions.  They should persuade people to take part in the survey, not force 
them. 

 

 

 

 

d. Questionnaire Design 

Most researchers make the mistake of asking too many questions.  Your greatest enemy in survey 
research may well be poor response rate.  Clear and concise questionnaires can help get the best 
response. 

Design of the questionnaire can be split into three elements:  

 Determine the questions to be asked 

 Select they question type for each question type and specify the 
wording 

 Design the question sequence and overall questionnaire layout 

 

 Determine the Questions to be Asked 

Obviously, your questions should relate directly to the aim of the survey and to the specific 
information that you will require.  

 Decide on layout and sequence 

 Do not clutter up the form with unnecessary headings and numbers. 

Formative Assessment 2 

Formative Assessment 3 
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 Include the contact and return information on the questionnaire, irrespective of whether 
addressed return envelopes are provided, these can easily become separated. 

 Identify individual questions for reference purposes. 

 Be careful not to overfill the page. 

 Avoid using lots of lines, borders and boxes since these can make the page look too 
‘dense’. 

 Small fonts may put people off, especially people with bad eyesight. 

 Use a good legible font. 

 Make good use of italics and bold types, think of using italics consistently to give 
instructions. 

 Consider using bold for the questions themselves or for headings.  Symbol fonts may also 
be useful. 

 Begin with questions that will raise interest. 

 You should try to keep the flow through the questionnaire logical and very simple, i.e. 
avoid any complex branching.  

 

 Question types 

Open-ended Questions:  E.g.  What are your favourite channel to watch on television? 

______________________________________________________You are required to list all your 

favourite television channels. The question is open to your opinion. 

Closed-ended Questions: E.g. What is your favourite channel to watch on television (tick 
the appropriate box) 

SABC 1  

SABC 2  

SABC 3  

E-TV  

 

 

Single vs.  Multiple Response:  E.g.  What is your most usual means of travelling to college? (you 
may tick more than one box) 

Bus  

Car  

Bike   
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Rated Response:  A popular approach in the social science is to use Likert scales such as the 
example below. 

Please state how often you use the following: (Please circle the numbers as appropriate) 

 Very often Often Occasionally Never 

Newspapers 1 2 3 4 

Books 1 2 3 4 

Periodicals 1 2 3 4 

 

 Wording of questions 

When you compile a questionnaire, think carefully how you phrase the questions that you are 
going to ask the people out there.  You have to phrase the questions in such a manner that the 
people who complete them must: 

 Be able to understand the question 

 Be able to answer the question 

 Be willing to give you the information you need 

You also have to ensure that the questions and the way you ask them cannot be constituted as 
biased in any way, e.g. biased based on race, gender, age, religion, culture, etc.  

 

 Formatting 

Most survey forms begin with a brief statement of introduction to announce the survey, request 
participation, assure confidentiality (if appropriate), and indicate how to return the survey form. 
A letter of introduction is included with mailed survey forms although sometimes introductory 
letters are used in other settings as well. 

The important part of the survey form usually includes the questions or statements to which 
respondents must react. In practice, most questionnaires place demographic questions (gender, 
age, racial group) first but some researchers argue that demographics should be placed last to 
avoid boring people with dull background questions at the beginning of the survey.  

Next, questions that rely on the same sort of response mode (multiple choice, true and false) are 
grouped together. Each section should be preceded by instructions for completing the items. 
Some researchers recommend that questions that deal with the same issue should be grouped 
together. However, this ordering sometimes creates bias in response as people may try to respond 
in ways that are consistent with early statements on the survey. For example, suppose I ask you to 
evaluate the quality of teaching in statistics classes and at a later point ask you to state what you 
believe are the most important needs at your place of work. It is quite likely that you will 
mention the quality of teaching as being one of the important needs.  

Although you can’t avoid the effect of question order, you should attempt to estimate what the 
effect will be. This will allow you to interpret results in a meaningful fashion. If the order of 
questions seems an especially important issue, you might prepare more than one version of the 
questionnaire where each contains different ordering of questions.  

The correct length for a questionnaire almost always poses a problem for researchers. In general, 
brief questionnaires are preferred to lengthy ones but sometimes you may have to prepare long 
questionnaires. 
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e. Run A Pilot Survey 

Test the questionnaire on a small sample of your subjects first.  If this is not possible at least test 
it on some colleagues or friends.  The aim here is to detect any flaws in your questioning and 
correct these prior to the main survey.  

Having done your pilot survey, you can make amendments that will help to maximise your 
response rate and minimise your error rate on answers. 

 

 

f. Carry Out The Main Survey 

The purpose of doing a pilot survey is to find out if you have to change anything in the 
questionnaires or in your population sample or even the aim of your 
survey. 

If you are using fieldworkers, you have to ensure that they are well 
trained to minimise errors in the collecting of data. 

 Errors when choosing respondents 

 Interviewer dishonesty 

 Misinterpreting or misreporting of information 

 Non responses: where people are not at home or refuse to answer questions 

 

For the process of actually doing the market research, you also have to  

 Set deadlines: start on a specific day and end on a specific day 

 Determine the number of questionnaires you want to complete by that day 

 If you employ field workers, how many questionnaires every day and how many at the end 
of the period 

 You have to put an administrative process in place: who is going to collect the completed 
questionnaires?   

 You must also have a quality and cost control system in place to prevent dishonesty and 
prevent fieldworkers from charging too much and wasting too much time.  You could, for 
example, pay per correctly completed questionnaire. 

 

 

 

 

Formative Assessment 4 

Formative Assessment 6 

Formative Assessment 5 
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SECTION 2: REPRESENT, ANALYSE AND INTERPRET 
DATA  
 

Outcome 

Represent, analyse and interpret data using various techniques to investigate real-life and work 
problems  

 

Assessment criteria 

 Graphical representations and numerical summaries are consistent with the data, are 
clear and appropriate to the situation and target audience 

 Different representations of aspects of the data are compared to take a position on the 
issue 

 Calculations and the use of statistics are correct and appropriate to the problem 

 Interpretations of statistics are justified and applied to answer questions about the 
problem 

 New questions that arise from the modelling of the data are discussed 

 

 

 

 

 

2.1 Analyse The Data 
Now you have all the information, you have to do 
something with it: analyse the information.  The only 
reason you went to all the trouble of conducting market 
research is that you want information, so that you can 
analyse the information and use it for the benefit 
of your new venture. 

Once you have all the information, you have to organise it, 
summarise it and simplify the information so that you 
can make sense of it.  

The easiest would be to prepare a document that lists all the questions.  You then count all the 
answers and add the totals to the document.  If we use the questions from a previous Formative 
Assessment:  

 

Do you play computer games? Yes 1450 No 550 

Now you can calculate a percentage of the sample: who plays computer games 
and therefore might be interested in buying a new game.  

 Total questionnaires received:  2000 
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 Total Yes 1450 percentage of sample: 72% 

 Total No 550 percentage of sample  18% 

 

This means that, of the people who took part in the market research, 72% do play computer 
games. 

 

 

 

 

 

2.2 Determining Trends Using Statistics 
We determine and identify trends in regarding issues that affect our society, such as  

 crime and health;   

 relevant characteristics of targets such as age, range, gender, socio-economic , cultural 
belief and performance;  

 and the attitudes or opinions of people on issues  by doing research as indicated and then 
by interpreting this information statistically.  

Once we have the data we look at common grounds and averages to determine these trends. 

 

 

 

Mean, median, and mode 

 

Mean, median, and mode are three kinds of "averages". There are many "averages" in statistics, 
but these are, I think, the three most common, and are certainly the three you are most likely to 
encounter in your pre-statistics courses, if the topic comes up at all. 

 The "mean" is the "average" you're used to, where you add up all the numbers and then 
divide by the number of numbers.  

 The "median" is the "middle" value in the list of numbers. To find the median, your 
numbers have to be listed in numerical order, so you may have to rewrite your list first. 

 The "mode" is the value that occurs most often. If no number is repeated, then there is no 
mode for the list. 

 

2.3 Describing data 
Tables organize data and graphs present a clear overall picture of the distribution and spread of 
the data. However, I want to be able to describe the data in specific detail. I want to say that the 
centre of the data is ‘here’ and it has a spread ‘this large’.  

Formative Assessment 7 

Formative Assessment 8 
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This section shows us how to calculate the centre of any distribution of values and to tell how 
spread the values are from the centre. 

In general, the set of numbers used in this section is kept to a minimum. The techniques 
described, however, work on any number of items. A smaller set of numbers allows the principles 
to be demonstrated by hand or with a calculator. A large set of numbers would just become an 
exercise in concentration and patience, unless of course, you are using a computer to do the work 
for you. 

 

a. Measuring centre or average 

I have a lot of data that I’ve collected and I would like to represent that data by one number: its 
centre. I want to know the average value of my data. 

It turns out that if there isn’t just one way of measuring the centre of my data but there are many 
ways to do so. All are correct and all are used for different reasons. But the most commonly used 
methods are the mean, the median and the mode. In statistics-talk these are three 
‘measurements of central tendency’. 

 

 Calculating centres and averages 

When calculating centres and averages we are trying to determine where the middle of the data 
are. There are three main methods used for calculating the centre of data: mean or average, 
mode and median.  

 

 Calculating the mean or average 

The arithmetic mean is the average we all know and use: add up all the numbers and divide by 
their count (how many there are).  

The mean of the following 5 numbers: 8, 3, 12, 5 and 10 is: 

 

8+3+12+5+10
x = = 7.6

5
 

 

The ‘5’ under the line (in the denominator) is the number of items or the count of items and has 
nothing to do with the value ‘5’ above the line (in the numerator). 

If I had 50 numbers I would add all 50 numbers together and divide by 50. 

When do we use it?  Suppose, for example, that at a party there are ten people aged 14, 15, 16, 
14, 15, 16, 16, 15, 60, and 65 respectively.  The mean of these ages is 24.6 which are not at all 
typical of the people at the party.  A better statistic would be a median. 

 

 Calculating the mode 

The mode is simply the number that occurs most frequently. 

The mode of this sequence of numbers (2, 2, 5, 7, 9, 9, 9, 10, 10, 11, 12 and 18) is 9. The number 
‘9’ occurs the most number of times. This set of numbers is call ‘unimodal’ because it has one 
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mode. (The set of numbers used to calculate the mean has no mode because all numbers occur 
the same number of times.) 

The following sequence of numbers (2, 3, 4, 4, 4, 5, 5, 7, 7, 7 and 9) has two modes and is called 
‘bimodal’. 

If a set of numbers has more than two modes the set is called ‘multimodal’. 

Mode is used if you have the same number occurring so frequently in a set of data that it can 
be regarded as the typical item.  Suppose, for example that members of a group are asked to 
contribute to a gift for another person, and the contributions are 

R1, R1, R2, R100, R100, R0.50, R2, R1, R1, R100, R100, R100. 

This set of data can be described well by saying that the majority of 
people each contributed R100. 

The mode is useful when dealing with nominal data (grouped data) like 
eye colour or ordinal data (ordered data) like shoe sizes. The mode is 
the value occurring most frequently. The shoe salesperson might have 
the following range of shoes with the associated number of sales during 
one month as shown in  

The mode is the most useful measure of the centre of this data: size 
10½. The salesperson now has an idea of the most common shoe size. 
To look at it another way: if I averaged the shoe sizes and told the 
salesperson the average shoe size you sold this month is 9¼, do you 
think this ‘statistic’ is meaningful? I don’t! 

As an exercise in visualizing a table of data, imagine the previous data 
plotted as a distribution or histogram. Can you visualize the 
distribution? Frequency or relative frequency distributions are most 
commonly displayed in histograms. The ages that were displayed in the 
pyramid diagram are two histograms placed back to back 

SHOE SIZES AND QUANTITY SOLD 

 

Histograms look like bar charts but they are different.  

 Histograms may only be construction of data on an interval/ratio scale (age, length, 
height). Divide the range of data into classes of equal width. In the example dealing with 
ages, groups were formed of people with ages in five-year intervals (0-4, 5-9, 10-14). You 
must ensure that the classes are precisely specified and no data can fall into more than 
one class.  

 Count the number of observations in each class. These counts are the frequencies of the 
classes. 

 Draw the histogram remembering to keep the data scale horizontal and the frequency 
scale vertical. Each bar represents a class. The base of the bar covers the class and the bar 
height is the class frequency. A histogram is drawn with no horizontal space between the 
bars unless a class is empty (has zero height).  

 Bars in a histogram are vertical and the base scale is marked off in equal units. Bars in bar 
charts may be vertical or horizontal and there is no base scale. In other words, I may use 
any type of scale in a bar chart although nominal or ordinal scales are the most commonly 
used. 

 The widths of the bars in a histogram have meaning. The base of each bar covers a class 
(interval) of values and the height represents the class frequency. The widths of bar charts 
have no meaning but they should all be the same so that they do not confuse or deceive 
you. 
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 The bars in a histogram touch each other unless there is a class with no entries. The bars 
cover an entire range of values. Even when the values of a variable have gaps between 
them, we extend the bases to meet halfway. 

Remember that our eyes and brains respond to the area of the bars in a histogram. Therefore, all 
the widths must be equal, just like in a bar chart and for the same reason: so that they do not 
confuse or deceive you. 
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 Calculating the median 

The median is the middle value of the set of sorted values. Note that the data must be sorted 
before you can calculate the median by hand. A calculator or computer automatically sorts the 
set of numbers before calculating the mean.  

When we calculate the median we are not concerned with the values of the set of data but rather 
the position of each number in the sorted order. This is important so pay attention. 

There are two separate problems with calculating the median: an odd number of data values and 
an even number of data values. 

For an odd number of data values (3, 4, 4, 5, 6, 8, 8, 8 and 10) select the middle value: 6. If you 
look at this data set you will see that there are four values below (smaller value) and four values 
above (larger value) 6. Therefore, 6 is the median. 

For an even number of data values (5, 5, 7, 9, 11, 12, 15 and 18) take the average of the middle 
two values. In this case the median is 10. That is ½(9 + 11) = 10. The values 9 and 11 are the 
middle two values because they each have three values below and three values above them. Just 
average the middle two numbers. 

 

 

 

 

Follow the steps as detailed 

Find the mean, median, and mode for the following list of 
values: 13, 18, 13, 14, 13, 16, 14, 21, 13  

The mean is the usual average, so: 

(13 + 18 + 13 + 14 + 13 + 16 + 14 + 21 + 13) ÷ 9 = 15 

Note that the mean isn't a value from the original list. This is a common result. You should 
not assume that your mean will be one of your original numbers. 

The median is the middle value, so I'll have to rewrite the list in order: 

13, 13, 13, 13, 14, 14, 16, 18, 21 

There are nine numbers in the list, so the middle one will be the (9 + 1) ÷ 2 = 10 ÷ 2 = 5th 
number: 

13, 13, 13, 13, 14, 14, 16, 18, 21 

So the median is 14.   

The mode is the number that is repeated more often than any other, so 13 is the mode. 

mean: 15 

median: 14 

mode: 13 

 

Find the mean, median, and mode for the following list of values: 1, 2, 4, 7  

The mean is the usual average: (1 + 2 + 4 + 7) ÷ 4 = 14 ÷ 4 = 3.5 

The median is the middle number. In this example, the numbers are already listed in numerical 
order, so I don't have to rewrite the list. But there is no "middle" number, because there are an 
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even number of numbers. In this case, the median is the mean (the usual average) of the middle 
two values: (2 + 4) ÷ 2 = 6 ÷ 2 = 3 

The mode is the number that is repeated most often, but all the numbers appear only once. Then 
there is no mode. 

mean: 3.5 

median: 3 

mode: none 

The list values were whole numbers, but the mean was a decimal value. Getting a decimal value 
for the mean (or for the median, if you have an even number of data points) is perfectly okay; 
don't round your answers to try to match the format of the other numbers. 

Find the mean, median, and mode for the following list of values:  8, 9, 10, 10, 10, 11, 11, 11, 12, 
13  

The mean is the usual average: (8 + 9 + 10 + 10 + 10 + 11 + 11 + 11 + 12 + 13) ÷ 10 = 105 ÷ 10 = 
10.5 

The median is the middle value. In a list of ten values, that will be the (10 + 1) ÷ 2 = 5.5th value; 
that is, I'll need to average the fifth and sixth numbers to find the median: (10 + 11) ÷ 2 = 21 ÷ 2 = 
10.5 

The mode is the number repeated most often. This list has two values that are repeated three 
times. 

About the only hard part of finding the mean, median, and mode is keeping straight which 
"average" is which. Just remember the following: 

 mean: regular meaning 

 median: middle 

 mode: most often 

 

b. Frequency distribution and range 

When you are drawing a chart or graph, you will need the frequency distribution and range of the 
information in order for the graph or chart to make sense.  

The range is defined as the difference between the largest and smallest values in the data set.   

 

The range is one measure of the spread of a set of data. If the range is very large we may expect 
the values in the data set to be spread widely.  

 

 Definitions 

 Frequency distribution:  where you arrange (distribute) data in some kind of order.  A 
frequency distribution tells you how often certain numbers or values occur.  
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 Population:  The objects we are busy investigating (in the example on the next page, the 
learners in this class) 

 Range: The difference between the lowest and highest items in a set of data is called the 
range of the data set.  

 

 

 

 

 

 

 

2.4 Graphical Representation Of Data 
The aim of statistics is to provide insight by means of numbers. In order to achieve this we must 
collect numbers that are valid in the sense of being both correct and relevant to the issue at 
hand. 

Once you have analysed the information, you will want to present it in such a way that everyone 
understands the information.  

Data are presented in tables and graphs. This section covers some simple ways to represent data 
in graphs and to begin seeing how these numbers are distributed. The ‘distribution’ of a variable 
simply describes the values the variable takes on and how often each value occurs. 

We want to use our knowledge of statistics to communicate facts and to support decisions. Data, 
like words, need to be organized in order to tell us anything useful. Tables of data are usually 
very large and I believe the best place for them is in a computer storage device or in an archive 
somewhere. I may need to get at these data for some or other reason but I don’t want their 
volume to confuse me. I like simple things that I can understand. 

 

a. Displaying data  

I am going to start of with a table of data, taken from the 2001 census and published by Stats SA. 

 

Language Male Female Total 

Afrikaans 2,900,214 3,083,212 5,983,426 

English 1,772,483 1,900,720 3,673,203 

IsiNdebele 342,366 369,455 711,821 

IsiXhosa 3,726,376 4,180,777 7,907,153 

IsiZulu 5,045,450 5,631,855 10,677,305 

Sepedi 1,987,170 2,221,810 4,208,980 

Sesotho 1,704,071 1,851,115 3,555,186 

Setswana 1,774,785 1,902,231 3,677,016 

SiSwati 571,429 623,002 1,194,431 

Tshivenda 482,134 539,623 1,021,757 
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Xitsonga 1,001,446 990,761 1,992,207 

Other 126,117 91,175 217,292 

Total 21,434,041 23,385,736 44,819,777 

FIRST HOME LANGUAGE BY GENDER: SOUTH AFRICA, 2001 

This table lists the languages along with the number of people, grouped by gender, who use this 
language as their home language. Look at the table. It contains a few very important details.  

Firstly, a table is made up of rows and columns. The rows extend horizontally across the page and 
the columns extend vertically down the page. Secondly, the table has a caption that describes the 
contents of the table. In this case the caption is below the table while in other cases the caption 
may be above the table. This table has a total column as its last row that may or may not appear 
in other tables. Thirdly, each column is labelled (Language, Male, Female and Total) so that you 
know what is in each column of data.  

A table is pretty simple. It lists data in rows and columns and you can find the information you are 
looking for by going to either the row or columns of interest and looking either across or down. 
The intersection of the row and column (where they cross) is the data you require. In this 
example, if I want to find out how many people reported that they speak a home language that is 
not one of the official nine languages, I would look in the row called ‘Other’ and read the number 
to its right in the ‘Total’ column: 217,292. 

 

b. Frequency tables 

One of the first things to do when organizing a set of data is usually to count how often each 
value occurs. Stats SA kindly did this for us and presented the data in the form of a table   

Because rates or proportions are often more useful than totals, we calculate these and display 
them per the table on the next page. 

The technique used to create a table of proportions or ratios is simple but can become a little 
tedious without a calculator or a computer program to do it for you. If you are doing this by hand, 
that is, actually dividing the numbers, you will probably make a few mistakes. So check your work 
again. 

 

 Male Female Total 

Afrikaans 0.14 0.13 0.13 

English 0.08 0.08 0.08 

IsiNdebele 0.02 0.02 0.02 

IsiXhosa 0.17 0.18 0.18 

IsiZulu 0.24 0.24 0.24 

Sepedi 0.09 0.10 0.09 

Sesotho 0.08 0.08 0.08 

Setswana 0.08 0.08 0.08 

SiSwati 0.03 0.03 0.03 

Tshivenda 0.02 0.02 0.02 

Xitsonga 0.05 0.04 0.04 

Other 0.01 0.00 0.00 
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Total 1.00 1.00 1.00  

The basic idea of creating a proportion of a ratio is to divide the individual value by the total 
value. In the case of our example, the totals are already given, so you probably won’t have to 
calculate them again. Or should you? Ensuring your data is correct is called ‘internal consistency’. 

 

 

 

 

 

 

 

2.5 Graphing data 
Graphs, like tables, should be clearly labelled to show the variables that are being presented and 
the units being used. There are three things to remember when putting data in a graph: 

 Make your data stand out 

 Avoid clutter on the graph 

 Use visual perception to get the facts to others. 

An excellent example of a graph is shown in one the next page. This graph is the one Stats SA 
distributed with the age information in the previous example. 

The impact of this graph along with its clarity of presentation is striking. This type of graph is 
called a pyramid or butterfly graph because of its shape and it belongs in the category of bar 
charts. 

The vertical axis displays the age categories and the horizontal axis displays the percentage of 
each age group according to male and female. The data for the male groups is in green and is 
shown on the left while that for the female groups is shown on the right. This type of graph allows 
you to compare two groups of items at the same time. 

I’m giving a bit of interpretation of this graph so that you can get the feel of looking at a picture 
and still see data. The very top of the graph shows that there are very few of us in the 85+ year 
group. This makes sense because as the population ages its population declines. In other words, 
the further the green or yellow lines are from the centre the more people there are in that age 
group. Conversely, the closer the green or yellow lines are to the centre the fewer people there 
are in that age group. 

In addition, the female population slightly outnumbers the male population in every category with 
the exception of the bottom two where they are approximately equal. This makes sense from two 
viewpoints. Firstly, the female population is slightly greater than the male population (52% to 
48%, respectively). Secondly, females tend to live about five years longer than males. This may 
also be seen in the top end of the graph (above the 35-39 year group) where the male to female 
ration starts declining. At the 70-74 year groups and up the number of females is approximately 
double the number of males. 

. 
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AGE DISTRIBUTION OF MALES AND FEMALES IN THE TOTAL POPULATION, CENSUS 2001 
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a. Bar graphs  

Bar graphs compare measurements at intervals, the bars run horizontally.  Column charts compare 
measurements at intervals and provide a view of data at a specific time.  The bars run vertically 

The example below shows a column chart indicating how many ice creams were sold from January 
to May. 

If you use a bar chart, the bars will run horizontally and not vertically as with a column chart. 

NUMBER OF ICE CREAMS SOLD 

 

 

 

 

 

 

 

 

 

 

 

In a bar chart, the heights of the bars are important.   

When you draw a bar graph, state clearly what you are representing on the two axes.  This means 
that you have to label the axes.  Also insert it on the graph above. 

 Draw the axes at right angles to each other 

 Choose a scale for the vertical axis and write in the units. 

 Use a ruler to help you read off the height of a bar. 
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The bars of the chart may be vertical or horizontal. They may touch each other as shown in the 
figure or they may overlap each other or be separated from each other. But be careful when 
creating your own bar chart! Each bar must have the same width because our eyes and mind 
respond to the area of the bars. When the bars have the same width and a height that varies with 
the variable then the area (height times width) also varies and our eyes and brains receive the 
correct impression. 
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b. Line Graphs or Curves 

Show the changes in data or trends over a given period of time. They are used to emphasize 
rather than compare.  We use a dot to show the height of each bar.   If we join the dots, we get a 
line graph. 

 

 

 

 

Line graphs show the behaviour of a variable over time. Time is placed on the horizontal axis and 
the variable being plotted is shown on the vertical axis. 

A good example of a time based line graph is the food index from Stats SA.  You will find this 
chart on the page following the ice cream chart. 
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The graph makes it clear that the food index rose sharply between January 2002 and January 2003 
after which its rise slowed somewhat. 

As you can see in the graph, time (years and months) is displayed on the horizontal axis and the 
index value is displayed on the vertical axis. All time periods are of a fixed length and the length 
is the same for each month. I am pointing this out because I have seen graphs that try to distort 
facts by altering the graph in some respects. 

A very handy feature with the line chart is that you may have several graphs on the same chart. 
This makes them a bit easier to compare. The line chart  shows the Consumer Price Index for the 
historical metropolitan areas (CPI), the Consumer Price Index excluding interest rates on 
mortgage bonds (CPIX) and the Food Price Index (FPI). The FPI was shown on the last two figures. 

In this graph we can see the same as before with the FPI, however, the CPI and CPIX are also 
shown in comparison. The interpretation of these index figures is not discussed here, however, 
you can see that more than one graph may be represented and comparisons may be made. The FPI 
represents the price of food, as you probably have already guessed. In comparison to the CPI and 
the CPIX note how sharply the FPI rose from about July 2002. If you remember, there was a big 
outcry concerning the cost of food and, in particular, basic food prices near the end of 2002. This 
graph shows you that rise. 

 

c. Pie Charts 

The pie chart shows how a whole is divided into parts. The home language distribution is shown on 
the next page. 

The pie chart is a good option to choose when you want to show the relationships that parts have 
to the total. In this example, all the home languages are compared. They have been ordered from 
largest (IsiZulu) to the smallest (Other) and are displayed in this manner in the pie chart. The 
legend on the right as well as the labels and colouring of each section of the pie make the pie 
chart easy to understand. 

Pie charts show us the parts that make up the whole but humans don’t see angles as clearly as we 
see length.  

For this reason, the pie chart is not a good choice to compare sizes of various parts with the 
whole. In addition, the divisions used in the example of the pie chart are causing the graph to 
become a bit crowded.  

If I tried to do a pie chart of the age groups, it would probably look pretty messy! If not messy, it 
certainly would look crowded. I also think the 85+year group would be hard to see. There are 
alternatives to the pie chart! 
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A pie chart shows the breakdown of a total.  A pie chart is a good way to show how a fixed 
number is divided.  The whole circle (360  ْ ) represents the total number (or 100%) and we express 
each part as a fraction or percentage of the whole. A pie chart is constructed by converting the 
share of each component into a percentage of 360 degrees. 

In the example below, a total of 2000 cars were sold in 1996 and the pie chart shows the 
breakdown of the 2000 cars:  which manufacturer sold how many cars.  

 

 

 

 

 

 

 

 

 

 

2.6 Comparing (Correlation) Of Data 
When you do a survey, it is because you want to obtain certain information (data) and then you 
want to compare it to  

 what it should be,  

 what the rest of the world does,  

 what the ideal should be, etc. 

 

Only once you have analysed and compared the data can you come to conclusions about the aim 
of your survey:   

 how many ice creams were sold 

 how many cars were sold 

 how many employees become ill during the winter 

 how many passengers do you transport on a specific route 

 how much fuel does your bus or taxi use, etc. 

 

Of course, all graphs and charts serve to compare information (data) and help you to reach a 
conclusion, but a correlation plot is a graph that shows the relationship between two sets of 
scores or values.  In the example below, between the price of cars bought compared with the age 
of people buying the cars. 

This correlation plot is shown as a scatter graph (a line chart without lines) 
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2.7 Summarising Data 
The purpose of this section is to revise the calculation of averages by using mean, mode and 
median and also to give examples of when each average is appropriate. 

There are often situations in which it is useful to summarise a whole set of data by describing it 
with a single number.  The sum of a set of numbers can be used to summarise data (e.g. the total 
mass of the pack of rugby forwards is an indication of the possible power of a rugby team). 

The total is not always a useful summarizing number, however.  Suppose we wish to compare the 
heights of men and women in a group.  The totals cannot be used for the data given because 
there are different numbers of men and women. 

Height of 10 
year  olds(m) 

1.76 1.77 1.8 1.66 1.6 1.79 1.8   

Height of 9 
year olds(m) 

1.69 1.7 1.5 1.42 1.42 1.75 1.67 1.62 1.6 

 

Although the total for the 9 year olds (14.37 m) is higher than the total for the10 year olds (11.12 
m), when we consider individual heights it seems that 10 year olds are typically taller than 9 year 
olds.   
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What we actually need is a single number which is typical or representative of the heights of 
individual 9 year and 10 year olds.  One such a number is the arithmetic mean or average.  

 

a. Mean  

Arithmetic mean = (sum of cases)/total number of cases 

 Mean height of men = 11.12/7 = 1.59 

 Mean height of women = 14.37/9 = 1.6 

 

b. Median 

Median is the middle value in a spread of values arranged in order from the lowest to the highest.   

The median of an even number of items is the mean of the two middle items when the items are 
arranged according to size.   

The median of an odd number of items is the middle item when the items are arranged according 
to size.  

When do we use it?  Suppose, for example, that at a party there are ten people aged 14, 15, 16, 
14, 15, 16, 16, 15, 60, and 65 respectively.  The mean of these ages is 24.6 which are not at all 
typical of the people at the party.  A better statistic would be a median. 

 

c. Mode 

When numbers occur frequently in a set of data, the number occurring most frequently is the 
mode.  This is used if you have the same number occurring so frequently in a set of data that it 
can be regarded as the typical item.  Suppose, for example that members of a group are asked to 
contribute to a gift for another person, and the contributions are 

R1, R1, R2, R100, R100, R0.50, R2, R1, R1, R100, R100, R100. 

This set of data can be described well by saying that the majority of people each contributed 
R100. 

For each set of data (information) that you have collected, you will have to decide which of the 
three statistics (mean, mode, and median) will give you the best description of the data.  

 

 

 

d. Using centres and averages 

For each set of data (information) that you have collected, you will have to decide which of the 
three statistics (mean, mode, and median) will give you the best description of the data.  

The mode is useful when dealing with nominal data (grouped data) like eye colour or ordinal data 
(ordered data) like shoe sizes 

We now know how to calculate the mean, mode and average but we must still learn how and 
when to use them. Although the mode is very important in many real life situations it is not used 
that often in statistical calculations. In many situations the mode is not useful at all because 

Formative Assessment 17 



 

40 | P a g e  
 

there is no mode. The median is used more frequently than the mode because it is able to 
describe the data set with more flexibility. The median is also easily understood. The mean, or 
average, is the most commonly used measure of the centre of a set of data because it is backed 
by statistical theory. Let’s now see these different ways of measuring the centre of data in 
action. 

Assume that I am the owner of a sporting body and I employ twelve sportsmen (or sportswomen). 
The annual salaries of each sportsman (sportswoman) are as follows: 

 six receive R200,000 

 four receive R400,000 

 one receives R800,000 

 the superstar receives R2,400,000 

 What is their average salary? 

 If I used the mode to calculate the average salary it would be R200,000 because this value 
occurs with the highest frequency (6 times). 

 If I use the median I must first order the salaries as shown in the table below and then 
determine the middle value:  

Order Salary 

1 R200,000  

2 R200,000  

3 R200,000  

4 R200,000  

5 R200,000  

6 R200,000  

7 R400,000  

8 R400,000  

9 R400,000  

10 R400,000  

11 R800,000  

12 R2,400,000. 

 

There are an even number of entries (12) so I must obtain the average of the middle two values 
(R200,000 and R400,000) and indicate that the median is R300,000. 

If I use the average (mean) I must sum all the salaries and divide by the number of players which 
is R500,000 (R60,000,000 divided into 12 players). 

Which is the best number to use for the average salary? 
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The mode indicates that the highest frequency and most players receive R200,000. This number 
just doesn’t seem right to me even though half the players receive this salary and the other half 
receive more.  

The average produces R500,000. No player receives this amount but then it is an average. 
However, 10 players receive less that R500,000 and only two receive more. Again, this just 
doesn’t look right to me.  

The median also produces a value that no player receives but at least half the players receive less 
than this amount and half receive more than this amount. This is the middle of the road average 
so I would agree with it. As a matter of fact, if the superstar was paid R24,000,000, this 
measurement of the centre (R300,000) would not change and I would still have half of the players 
being less and half being paid more. However, if I used the average (mean) I would find that the 
average salary would be R2,300,000! 

The median is a good choice to use for the central value when the distributions are skewed to the 
right or to the left. Salaries are almost always skewed to the right (very few people obtain very 
high salaries while most of the workers receive salaries that are on the lower end.) Note that the 
median value always has half the values on one side and half the values on the other side. There 
is always a middle value that exists or is the average of the two centre values. The values don’t 
matter, only their positions when sorted matter. 

When the distribution of values is more or less symmetrical and there are no outliers, then the 
average or mean is the best value to use for the centre of the data set. 

Values that skew the distribution of values of the data affect the mean or average, sometimes 
dramatically. If I did pay my superstar R24,000,000 and advertised that my average salary bill is 
R2,300,000, the other 11 players would be at my door asking why their salary is so low! 
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SECTION 3: PROBABILITY CONCEPTS IN LIFE 
 

Outcome 

Use random events to explore and apply, probability concepts in simple life and work related 
situations 

 

Assessment criteria 

 Data are gathered, organised, sorted and classified in a suitable manner for further 
processing and analysis. 

 Experiments and simulations are chosen appropriately in terms of the situation to be 
investigated 

 Probabilities are determined correctly 

 Distinctions are correctly made between theoretical and experimental probabilities 

 Predictions are based on validated experimental or theoretical probabilities.  

 The outcomes of experiments and simulations are communicated clearly 

 

 

 

 

3.1 Drawing Conclusions from Data 
 

In order to draw conclusions from our data we have to understand it and to look at it to see what 
the data is telling us. In this section we are looking at simple probability theory and how to make 
confidence statements about our data. 

 

 

3.1 Probability (Equal And Unequal Probabilities)  
 

a. What is probability? 

Even the rules of football agree that tossing a coin avoids favouritism. Probability is nothing more 
than tossing a coin! 

In the Introduction, I said that we all have an innate tendency to understand and use statistics. 
And this is true. What is also true is that we humans do not have an innate ability to 
understand probability. We get confused and do silly things like gamble our money away or have 
another child to break the run of six boys (girls).  
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Because we have a memory we automatically think that chance event also have a memory. They 
don’t! Whether we are looking at tossing a coin, rolling a die or two dice, playing the roulette 
wheel, having children or observing the offspring of animals, the outcome is purely random but 
totally predictable in the long run.  

The ‘Law of Averages’ doesn’t exist with random events and we humans have difficulty 
understanding this. We think that after having tossed 10 heads in a row the ‘Law of Averages’ will 
turn up a tail next. It might, but the next toss still has a 50-50 chance of being either a head or a 
tail. A coin has no memory and it doesn’t know that it turned up heads 10 times in a row. 

When we gamble in games of chance, for example the roll of a dice, the spinning of a coin, 
roulette wheel, etc we consider the probability of winning: in the case of dice 1 out of 6 or 2 out 
of 12, flipping a coin (heads or tails) 1 out of 2 and, in the case of roulette, 1 out of 75 or higher.  
These probabilities are called “a priori” probabilities. 

 

c. Experiment and observe 

 

 

 

 

This is also true of future possibilities of the outcome of events.  

It is possible to explain the outcome of a future event by observing its frequency of 
occurrence in the past.  This data is then projected into the future. 

You know that if you toss a coin enough times you will obtain about 50% heads and 50% tails. 
(Usually there is a little more metal on the ‘head’ side of a coin and it turns up slightly more 
frequently than tails.)  

But how do we work out probabilities? We observe. Only by observation can we be reasonably 
sure of the approximate value of the probability of an outcome.  

If you have the time, try tossing a coin several hundred times and record the outcomes. You won’t 
get exactly 50% head and 50% tails but you will see that 50% is the value you are heading towards.  

Now take the same coin but instead of tossing it, hold it on end on a hard table surface with the 
index finger of one hand and snap it with the index finger of the other hand. The coin will spin for 
a while before falling with either heads or tails showing. Do not count the spins that fall off the 
table or the spins that bump into anything else. What do you expect to find: 50% heads and 50% 
tails?  

A long series of trials reveals that the probability of a spinning coin is not 

1
2 . 

 

When we estimate the probability of our sport team winning on Saturday, we use deductive 
reasoning to make a bet on the outcome of the game.  We sit down and work out what the 
chances are that our team will win, based on what they did in the past and which team 
members are playing, etc.  Such probability statements are referred to as statistical or 
inductive statements. These estimates are based on underlying assumptions: 

 That enough past events have been observed. 

 That casual influences will be unchanged and remain as they were in the past. 

 

Most probabilities cannot be estimated by deduction. 

Probabilities must be estimated only after experimentation and 
observation. 
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d. Definition 

 

Probability =  

 

When throwing the dice, the probability of throwing a 4 is 1/6 (one out of six).  However, it could 
happen that the 4 is thrown more than once, let’s say it was thrown twice (2/6).  This fraction is 
then called the success fraction.  

The success fraction for an event is not necessarily equal to the probability of an event.  
However, if you repeat the experiment often and the results are combined, the success fraction 
for an event tends to draw closer to the probability of the event.  The data also becomes less 
biased.  

 

e. Odds on versus probability 

Probability originated in gambling and in gambling the chance of an event is often stated in terms 
of odds rather than probability. You are rolling two dice and want to get a 7 but you have heard 
that the odds against this happening is 5 to 1.  

The probability of a 7 is 
6 1
36 6

= =0.1667  because there are 6 ways you may roll a 7 with two 

dice (1+6, 2+5, 3+4, 4+3, 5+2 and 6+1). 

 

Odds of 5 to 1 means that failure to roll a 7 happens five times as often as success. In the long run 
five of every six tries will fail and one will succeed. Therefore, odds of A to B against an outcome 
means that the probability of that outcome is: 

 
B

A +B
 

 

If the odds against the favourite in a horse race are 3 to 2 this is equivalent to the horse having a 

probability of 

2
5  of winning. 

Still throwing the dice, the odds on throwing a 4 are 1 to 5, while the probability of getting a 4 is 
1/6.  When you place bets on a horse, or a sport game, bookies will quote you, for example 10 to 
1, meaning the odds on that horse winning is 1 to 10, while the probability of the horse winning is. 

1/the number of horses racing 

 

 

 

3.3 Mutually Exclusive Events 
In simple terms, two events are mutually exclusive if they cannot occur at the same time (i.e. 
they have no outcomes in common).  In short, mutual exclusivity implies that at most one of the 
events may occur. 

outcomes possible ofnumber  total

condition specific asatisfy    tooutcomes possible ofnumber 
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In logic, two mutually exclusive propositions are propositions that logically cannot both be true.  
If an event X means that another event Y does not take place, X and Y are called mutually 
exclusive.   

For example, when tossing a coin, it can only land on either head or tails, not both. The two 
events are mutually exclusive.   

The probability of occurrence of two or more mutually exclusive events is obtained by adding the 
probabilities of the individual events.  If the sum is equal to 1, we call them complementary 
events.  

 

 

 

 

 

3.4 Independent Events 
In probability theory, to say that two events are independent, intuitively means that the 
occurrence of one event makes it neither more nor less probable that the other occurs. For 
example: 

 The event of getting a 6 the first time a die is rolled and the event of getting a 6 the 
second time are independent.  

 By contrast, the event of getting a 6 the first time a die is rolled and the event that the 
sum of the numbers seen on the first and second rolls is 8 are dependent.  

 If two cards are drawn with replacement from a deck of cards, the event of drawing a red 
card on the first trial and that of drawing a red card on the second trial are independent.  

 By contrast, if two cards are drawn without replacement from a deck of cards, the event 
of drawing a red card on the first trial and that of drawing a red card on the second trial 
are dependent.  

 

When two coins are tossed, the probability that one will land on heads is ½ and the probability 
that the other one will land on heads is also ½.   

These two events are not mutually exclusive.  They are independent.  The probability of the 
occurrence together of two or more independent events is obtained by multiplying the 
probabilities of the individual events.  
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