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TARGET AUDIENCE:   Further Education and Training educators 
DURATION:       1 hour 
MAXIMUM NUMBER OF PARTICIPANTS:  30 
 

MOTIVATION FOR THIS WORKSHOP 
Probability is a relatively new topic in School mathematics and was also not 
part of a considerable number of teachers’ pre- service training and studies. 
Teaching Data handling and Probability, poses a real challenge to some 
educators because their knowledge in this content area is limited. In this 
workshop we will focus on The Counting Principle,   a topic in the grade 12 
curriculum. The following key concepts are covered in this topic (as indicated 
in the  Curriculum Statement). 
 

• Probability problems using Venn diagrams, tree diagrams, two way 
contingency tables and other techniques (like the fundamental counting 
principle) to solve  probability problems ( where events are not 
necessarily independent). 

• Apply the fundamental counting principle to solve probability problems 
 
COUNTING PRINCIPLES 

Introductory example:  Suppose you are buying a new car. 
There are 2 body styles:   

 
sedan or hatchback  

      
There are 5 colours available:   

 

      
There are 3 models:    • GL (standard model),  

• SS (sports model with bigger engine) 
• SL (luxury model with leather seats) 

 
  



How many total choices? 

  

 
 
It is possible to list all possible outcomes using a tree diagram.  When you have 
many possible outcomes, a tree diagram can become very messy and it becomes 
difficult to count the possible outcomes. 

 

Counting principles help you to count the possible outcomes without drawing 
a tree diagram. 

Independent or Dependent? 

If one choice affects another choice (i.e. depends on another choice), then a 
simple multiplication is not right. 

You are buying a new car ... but ... 

The salesman says "You can't choose black for the hatchback" ... well then 
things change! 

 



You now have only 27 choices. 

Because your choices are not independent of each other. 

But you can still make your life easier with this calculation: 

Choices = 5×3 + 4×3 = 15 + 12 = 27 
 
Arrangements with repeats 
It will assist in understanding the counting principles by thinking back to the 
tree diagrams that you used in previous grades. 

 
Example 1 
a) A coin is tossed twice.  How many outcomes are there? 
b) A coin is tossed three times.  How many outcomes are there? 
c) A coin is tossed four times.  How many outcomes are there? 
d) A coin is tossed twenty times.  How many outcomes are there? 
 
Solution 
a) 
b)        1st toss            2nd toss             3rd toss           Possible outcomes 
      H  (H ; H; H) 
    H   
      T  (H ; H; T) 
   
  H 
      H  (H ; T; H) 
    T   
      T  (H ; T; T) 
       
      H  (T ; H; H) 
    H   
      T  (T ; H; T) 
   
  T 
      H  (T ; T; H) 
    T   
      T  (T ; T; T) 

There are 2 × 2 × 2 = 8 outcomes in total. 



 
c) It becomes more difficult to draw a tree diagram to show all the 

possible outcomes when a coin is tossed 4 times.  Below is a simple 
sketch of what one might look like: 

 
 

When a coin is tossed four times: 
There are two possible outcomes for the first toss. 
There are two possible outcomes for the second toss. 
There are two possible outcomes for the third toss. 
There are two possible outcomes for the fourth toss. 
There are 2 × 2 × 2 × 2 = 16 outcomes in total. 

 
d) It is not easy to draw a tree diagram for 20 tosses, but you should be 

seeing a pattern. 
     If a coin is tossed 20 times, there will be 2 × 2 × 2…. (to 20 terms)  
     Number of possible outcomes = …………………………………                           

 
• The fundamental counting principle is a quick method for calculating 

numbers of outcomes using multiplication. 
 

• The fundamental counting principle states: 
 

Suppose there are n1 ways to make a choice, and for each of these there 
are n2 ways to make a second choice, and for each of these there are n3 
ways to make a third choice, and so on. 
The product n1 × n2 × n3 × ... × nk is the number of possible outcomes. 

 
In simple language the fundamental counting principle says: 
“If you have several stages of an event, each with a different number of 
outcomes, then you can find the TOTAL number of outcomes by multiplying 
the number of outcomes of each stage.”  
 



Arrangements without Repeats 
 
Sometimes we have examples where an event can only be used once. 
 
Activity 1 
a) Two counters marked A and B are randomly drawn from a box.  When a 

counter is taken, it is not returned.  How many ways can these letters be 
drawn, i.e. how many possible outcomes are there?   

b) Three counters marked A, B and C are randomly drawn from a box.  When a 
counter is taken, it is not returned.  How many possible outcomes are there? 
 

Factorial Notation  
• The arrangement of numbers 4 × 3 × 2 × 1 can be written as 4!   

o You say ‘4 factorial’. 
 

o 6! = 6 × 5 × 4 × 3 × 2 × 1 
 

o n! = n × (n – 1) × (n – 2) × (n – 3) × (n – 4) ×….. × 4 × 3 × 2 × 1 
 

• Factorial notation is used for finding the total number of outcomes 
without repeats. 

 
• Most scientific calculators have a factorial key. 

 
On the Casio fx-82ZA PLUS, the factorial key (x!) is next to the (x-1). 
To calculate 6!, enter the number (e.g. 6) then press [SHIFT] [x –1] (x!) [=] 
 
On the Sharp EL-W535HT, the factorial key (n!) is next to the 1. 
To calculate 6!, enter the number (e.g. 6) then press: [2nd F] [4] (n!) [=] 

 
Activity 2 
a) A three digit code is made up of numbers 3, 5 and 7.  The digits may be 

repeated.  How many different codes are possible? 
 

b) A three digit code is made up of numbers 3, 5 and 7.  Each digit is used only 
once.  How many different codes are possible? 

 
 



• WHEN REPEATS ARE ALLOWED, you find the total number of 
outcomes by multiplying the number of possible outcomes in each stage 
of an event. 

 
• WHEN REPEATS ARE NOT ALLOWED, you find the total number of 

outcomes by multiplying the number of possible outcomes that are left in 
each stage of an event. 
 

• Sometimes you don’t want to arrange all the items, but only some of 
them. 

Activity 3 
1) Write each of these as a product of digits (e.g. 3! = 3 × 2 × 1) 

a) 4! 
b) 7! 

 
2) Use your calculator to determine each of the following (e.g. 5! = 120) 

a) 6! 
b) 8! 

 
3) The following menu is offered at a restaurant: 

 
Starter Main Dessert 
Chicken livers 
Tomato soup 
Salad 

Peri-peri 
chicken 
Lamb chops 
Beef rump 
Fish and chips 

Fruit salad and ice-
cream 
Chocolate pudding 

 
If one starter, one main and one dessert is selected from the menu.  How 
many combinations of starter, main and dessert could be chosen? 

 
4) Given the numbers: 0; 1; 2; 3; 4 and 5 

a) How many 4 digit numbers can be formed if the first digit may not be 0 
and the numbers may not be repeated? 

b) How many of these numbers will be divisible by 5? 
 

5) The soccer coach needs the goal posts to be moved on the field.  He 
randomly chooses five boys out of a group of twenty to help him.  How 
many different groups of 5 boys can be selected? 

 



Special Conditions 
 

Sometimes when we are counting the number of arrangements, we are given 
special conditions, for example similar groups must be arranged together, or 
two or more elements must be put together in the arrangement. 
 
Activity 4 
A photograph needs to be taken 
of the Representative Council 
of Learners (RCL) at a school.   
There are three girls and two 
boys in the RCL and all of 
them need to sit in one row for 
the photograph. 

 
moooi.com  

 
a) Suppose there is no restriction on the order in which the RCL sits.  In 

how many ways can the RCL be arranged in a row? 
b) Suppose the President and the Vice-President of the RCL must be seated 

next to each other, in how many different ways can the RCL be arranged 
in a row? 

c) Suppose all the girls must sit next to each other, and all the boys must sit 
next to each other.  In how many different ways can the RCL be arranged 
in a row? 
 

Identical Items in a list 
Consider how many arrangements of the letters there are in the word LEEK.   
Here is a list of some of the possible arrangements: 

LEEK LEKE LEEK LEKE  
LKEE LKEE ELEK EELK Etc 

 
• Because the letter E is repeated, we cannot say that there are 4! 

different arrangements.  In fact, because 2 letters are repeated, there is 
half the number of different arrangements than there would be if all 
four letters were different. 

 
We say that 
• If there are n different items that are all different, then there are  

n × (n – 1) × (n – 2) ... n terms or n! arrangements. 



• If there are n different items, but one item is repeated twice, then there 
are  
n × (n – 1) × (n – 2) ... n terms divided by 2 or 2! arrangements. 

• If there are n different items, but one item is repeated three times, 
then there are n × (n – 1) × (n – 2) ... n terms divided by 3 × 2 × 1  
or 3! arrangements. 
 

Activity 5 
a) In how many ways can you arrange the letters in the word 

MEDIAN?............................................................................ 
b) In how many ways can you arrange the letters in the word 

DATA? …………………………………………………. 
c) In how many ways can you arrange letters in the word 

PERCENTILE? …………………………………… 
d) In how many ways can you arrange the letters in the term 

CENSUS@SCHOOL? …………………………………… 
 
 
  



Using Counting Principles to Find Probability 
• You can use these counting principles to find the number of possible 

outcomes, and you can also use them to find the number of favourable 
outcomes. 

 
• When you know the number of possible outcomes and the number of 

favourable outcomes, you can work out the probability of the favourable 
event using the formula  

Probability of a favourable event = 
=  Number of favourable outcomes

Number of possible outcomes
 

Activity  6 
1) Suppose a four-digit number is formed by randomly selecting four digits 

without repetition from 1; 2; 3; 4; 5; 6; 7 and 8.   
What is the probability that the number formed lies between 4 000 and 
5 000? 

2) What is the probability that a random arrangement of the letters in the 
name ‘PHILLIPINE’, start and end in ‘L’? 

 
REFERENCES 
Statistics South Africa (2013) (unpublished). Data Handling & Probability, Grades 10 -12     

Department of Basic Education. (2011). Curriculum and Assessment Policy Statement, Grade 10 – 12, 
Mathematics. 

Website:  www.mathsisfun.com 

 

 

 


	The Counting principle
	Motivation for THIS workshop
	Introductory example:  Suppose you are buying a new car.

	Counting principles help you to count the possible outcomes without drawing a tree diagram.
	Independent or Dependent?
	You are buying a new car ... but ...

	ReferenceS



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'SWIFT - X-1a with Bleed'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


