
 

 

A Guide to Counting and Probability   

Teaching Approach 

 

The videos in this whole series must be watched in order, and it would be good to first watch 

all the Grade 10 and Grade 11 videos on probability before these videos are watched as the 

concepts on probability need to be formed already before this series can be used. 

 

The first lesson the educator can use as an introduction to revise Grade 11 probability rules. 

To explain these definitions it works best to use Venn diagrams. The Venn diagrams help so 

that they can visualize the rule and it also explains where the rules come from.  Also 

remember to not assume that the learners may know how many cards you get in one pack of 

cards, if you set questions using a pack of cards you will have to give the total amount of 

cards in your question.  Also make sure that the learners know what the notation n(B) 

means, this notation is used to determine the exact amount that will occur in subset B.  P(B) 

this notation is used to determine what the probability will be for event B to occur.   

   

The second lesson describes how to solve for an unknown intersection of all three subsets 

of a Venn diagram.  When you have three subsets in a Venn diagram problem the easiest is 

to always start by filling in the intersection of all three subsets and then from there to work 

your way outwards and fill in the missing values in the Venn diagram.  Remember that 

outside in your sample space you will also need a number and that all the numbers in the 

sample space including the number outside the subsets must add up to the total amount.  

Teaching Venn diagrams to really get a good conceptual knowledge of this topic you need to 

make sure that the learners know how the notation of probability works and how that can be 

applied to the areas of a Venn diagram.  Give them a few notations and ask them to colour 

in the areas that are mentioned for examples P(A and B), P(A’and B) etc. 

 

The counting principle must be introduced using the tree diagram.  From the three diagrams 

they can recognize how we usually got to the amount of outcomes and then from there to 

explain that we can use a short cut by multiplying all the different events that can occur.  

Make it clear that in permutations order is very important, explain what the factorial means.   

  



 

 

Video Summaries 

Some videos have a ‘PAUSE’ moment, at which point the teacher or learner can choose to 

pause the video and try to answer the question posed or calculate the answer to the problem 

under discussion. Once the video starts again, the answer to the question or the right 

answer to the calculation is given. 

 

Mindset suggests a number of ways to use the video lessons. These include: 

 Watch or show a lesson as an introduction to a lesson 

 Watch of show a lesson after a lesson, as a summary or as a way of adding in some 

interesting real-life applications or practical aspects 

 Design a worksheet or set of questions about one video lesson. Then ask learners to 

watch a video related to the lesson and to complete the worksheet or questions, either in 

groups or individually 

 Worksheets and questions based on video lessons can be used as short assessments or 

exercises 

 Ask learners to watch a particular video lesson for homework (in the school library or on 

the website, depending on how the material is available) as preparation for the next days 

lesson; if desired, learners can be given specific questions to answer in preparation for 

the next day’s lesson  

1. Revising Probability Terminology  

This lesson covers all the definitions and rules of probability that was covered in Grade 

11.  After the video the learners should be able to use any of the definitions and apply 

them appropriately in any problem given.   

2. Venn Diagrams & Contingency Tables  

This lesson covers how to work with Venn diagrams with three subsets and how to 

approach these types of questions.  It also covers contingency tables and how to 

calculate if two events are independent by using the information given in the table.  

3. The Counting Principle   

This lesson introduces the counting principle and how it is used.  It explains permutations 

and what it means to get the factorial of a number.  After the lesson the learner should be 

able to also use his/her calculator effectively to find the factorial of any number.  

  



 

 

Resource Material 

Resource materials are a list of links available to teachers and learners to enhance their experience of 

the subject matter. They are not necessarily CAPS aligned and need to be used with discretion.  

1. Revising Probability 
Terminology  

http://www.mathsisfun.com/data/prob

ability-events-independent.html 

Independent events. 

http://www.mathgoodies.com/lessons

/vol6/independent_events.html 

This page defines independent 

events and gives some 

experiments on finding 

probability. 

http://www.youtube.com/watch?v=R

WPu4TZquVs 

A video on identifying and finding 

probability of independent and 

dependent events. 

http://www.youtube.com/watch?v=rG

ekybNs2V8 

How to calculate (or add) the 

probabilities of events. 

http://www.mathsisfun.com/data/prob

ability-events-mutually-exclusive.html 

Mutually exclusive events. 

http://www.idomaths.com/probability3

.php 

Independent and mutually 

exclusive events. 

2. Venn Diagrams and 
Contingency Tables 

http://www.regentsprep.org/regents/

math/algebra/ap2/lvenn.htm 

Working with sets and Venn 

diagrams. 

http://www.mathsisfun.com/sets/venn

-diagrams.html 

A resource on sets and Ven 

diagrams. 

http://www.onlinemathlearning.com/in

tersection-of-three-sets.html 

Set intersections. 

http://www.purplemath.com/modules/

venndiag4.htm 

Venn diagram word problems. 

http://m.everythingmaths.co.za/grade

-11/10-probability/10-probability-

05.cnxmlplus 

Contingency tables 

http://www.youtube.com/watch?v=g3r

9zTcNxVc 

A video lesson on contingency 

tables. 

http://cnx.org/content/m16835/latest/ This page introduces the 

contingency table as a way of 

determining conditional 

probabilities. 

http://highered.mcgraw-

hill.com/sites/dl/free/0078020549/981

698/Sample_Chapter_4.pdf 

An introduction to probability.  

3. The Counting Principle  

http://www.onlinemathlearning.com/c

ounting-principle.html 

This page contains videos, 

worksheets, games and activities 

to help students learn about 

fundamental counting principles. 

http://www.onlinemathlearning.com/fa

ctorial-2.html 

Videos, worksheets, games and 

activities to help students learn 

about factorials. 

http://www.brightstorm.com/math/alg

ebra-2/combinatorics/fundamental-

counting-principal/ 

A video lesson on fundamental 

counting principal.  
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Task 

Question 1  

The probability that a boy from Grade 12 is in the rugby team is 0,4 and the probability that 

he is in the chess team is 0,5. The probability that a boy in Grade 12 is in both teams is 0,2. 

1.1. Are the events; ‘In the rugby team.’ and ‘In the chess team.’ independent? Show your 

working. 

1.2. Prove that the events; ‘In the rugby team.’ and ‘In the chess team’ are mutually 

exclusive. Show your working. 

1.3. Calculate the probability that a boy selected at random is in the rugby or the chess 

team. 

1.4. Calculate the probability that a boy selected at random is in neither team. 

1.5. Calculate the probability that a boy selected at random is in the rugby team, but not the 

chess team 

Question 2 

A president, vice president, secretary, treasurer and a historian need to be elected in a club 

which has 24 members. In how many ways can the offices be filled? 

Question 3 

For a college interview, Robert has to choose what to wear from the following: 4 pants, 3 

shirts, 2 shoes and 5 ties. How many possible outfits does he have to choose from? 

Question 4 

If there are no ties, how many different ways can 12 skiers in the Olympic finals finish the 

competition? 

Question 5     

Shaldon High School has one Mathematics class.  The class has 15 boys and 5 girls. 3 

students are chosen from the class at random to be represented on the Mathematics 

Consultative Committee. 

5.1 Copy and complete the tree diagram: 

 
5.2 Find the probability that the Mathematics Consultative Committee is represented by 3 

boys. 

5.3 Find the probability that the Mathematics Consultative Committee is represented by 2 

boys and 1 girl in any order. 

 

 



 

 

Question 6 

Given the contingency table, identify the events and determine whether they are dependent 

or independent. 

 

 

 

 

 

 

 

 

 

Question 7 

You are given this information. Events A and B are independent, the probability of the 

complement of A is zero comma three, the probability of B is zero comma four.   

 Events A and B are independent. 

  (     )      

  ( )      

  
 

not  Totals 

 

      

not        

Totals     50 

Question 8 

There are 79 Grade 12 learners at school. All of these take some combination of Maths, 

Geography and History.  

 41 take Geography 

 36 take History 

 30 take Maths.  

 16 take Maths and History 

 6 take Geography and History  

 8 take only Maths 

 16 take only History 

8.1 Draw a Venn diagram to illustrate all this information. 

8.2 How many learners take Maths and Geography but not History? 

8.3 How many learners take Geography only? 

8.4 How many learners take all 3 subjects? 

  

  Location A Location B Totals 

Buses left late 15 40 55 

Buses left on time 25 20 45 

Totals 40 60 100 



 

 

Task Answers 

1.1 Independent events:  P(R and C) = P(R) x P(C) 

            

         

LHS  = RHS thus events are independent 

1.2 Mutually exclusive events:  P(R or C) = P(R) + P(C) 

            

        

LHS not equal to RHS thus not mutually exclusive 

1.3 P(R or C) = 0,2 + 0,2 + 0,3 = 0,7 

1.4 P’(R or C) = 0,3 

1.5 P(R but not C) = 0,2 

Question 2  

480,100,520*21*22*23*24
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Question 3 

            different outfits can be worn 

Question 4 

                                     different positions with different people 

Question 5  

5.1  

          
       BBB; BBG; BGB; BGG; GBB; GBG; GGB; GGG thus 8 different outcomes 

5.2 
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Question 6 

The events are whether a bus leaves from Location A or not and whether a bus left late or not. 

We test whether the Location A and the left late events are independent. The total number of buses in 

the contingency table is 100. We determine the probabilities of the different events from the values in 

the table — 

 leaving from Location A :
  

   
    ; 

 leaving late: :
  

   
     ; 

 leaving from Location A and leaving late: :
  

   
     . 

Since                    , the events are dependent for location A and late leavers. 

 

OR 

 

The events are whether a bus leaves from Location B or not and whether a bus left late or not. 

We test whether the Location B and the left late events are independent. The total number of buses in 

the contingency table is 100. We determine the probabilities of the different events from the values in 

the table — 

 leaving from Location B:
  

   
     ; 

 leaving late: :
  

   
     ; 

 leaving from Location B and leaving late:
  

   
     

Since                  , the events are dependent for location B and late leavers. 

Question 7 

From the given table, we see that the total number of outcomes is 50. Since  (     )      we 

have (     )            and  ( )          . Since  ( )      we have  ( )         

   and  (     )          . From this we can partially complete the table: 

   not  Totals 

     20 

not      30 

Totals 35 15 50 

Next, we use the fact that   and   are independent. From the definition of independence 

 ((     )     )   (     )   ( )              . Therefore  ((     )     )           . 

We find the rest of the values in the table by making sure that each row and column sums to its total. 

 (       )       –        

   –        and    –          

   not  Totals 

 14 6 20 

not  21 9 30 

Totals 35 15 50 

 

  



 

 

Question 8 

8.1  

 

8.2  
      

  
      

8.3 29 learners take Geo. 

8.4 2 learners take all three subjects.  
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