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Foreword  

 

Thank you to all those presenters who have offered workshops this year. We have a 

wonderful, varied and exciting programme.  

Two main strands stand out in this year’s offerings. The first is that we have more 

and more people making use of freeware such as GeoGebra for teaching 

transformations, geometry and functions. We have computer sessions every day and 

most of them will be on the use of GeoGebra, even one at a more advanced level. 

The other strand which is notable is the extensive outreach work which is being done 

by schools and universities, resulting in several fascinating workshops. This is 

evidence of how AMESA operates as a community of practice forging new learning 

in all sorts of ways. A teacher may initially attend a conference keeping quiet during 

discussions. As her confidence increases, she might offer a How I Teach It workshop 

one year, followed by a 1 or 2 hour workshop the next year.  Those who go on to 

further study at postgraduate level, might offer a short or a long paper  a year or two 

on. Other forms of involvement might involve the organisation of workshops and 

conferences at both local and national level as well as contributions to journals such 

as Pythagoras and Learning and Teaching Mathematics (LTM).  

Both of the above strands, the use of freeware and outreach, are aimed at inclusion of 

the widest group of teachers. Freeware on the internet is available to all and outreach 

work draws in teachers who may otherwise have been excluded from AMESA and 

what it has to offer. 

A big thanks to Rencia Lourens for assisting with the reviewing process and with 

putting the final document together and to Professor Hamsa Venkatakrishnan for 

gently steering us through the process. 

 

Jessica Sherman 

Editor of the workshop proceedings. 

June 2011 
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GRADE 10 GEOMETRY WORKSHOP  
Alison Kitto 

JET, Wits Maths Connect 

kitto@icon.co.za  

Target audience: Grade 10 teachers of mathematics, teacher educators and examiners. 

Duration: 2 hours 

Maximum no. of participants: 50 or more  

Motivation for Workshop  

With Euclidean geometry set to be taught in grade 10 in 2012, it is important that 

teachers, examiners and teacher educators develop a shared understanding of the kinds of 

questions that could be asked at the four cognitive levels: knowledge, routine procedures, 

complex procedures and problem solving.  

 

Content of workshop  

Come and tackle some geometry problems, from easy to quite challenging, and then 

discuss the cognitive demands of these questions. The presenter believes we need to 

make geometry accessible and fun for all pupils. The questions that will be issued might 

subsequently be used in learning activities and tests next year in implementing the new 

Curriculum and Assessment Policy Statement in grade 10. 

 

WORKSHOP 

Complete the following problems to decide whether or not they are suitable for use 

in Grade 10 according to the CAPS document. For each question which is suitable, 

decide which level of cognitive demand is involved: knowledge, routine procedure, 

complex procedure or problem solving. 

 

1. ABCD is a quadrilateral in which AB = AD and BC = DC.

           

1.1 What is the special name given to quadrilaterals like 

this one? 

 1.2 Prove that AC bisects BD at right angles. 

  

E
D

C

B

A
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2. Calculate the values of x and y given that ABCD is a square and 0ˆ 100BED = .  

Give reasons for your calculations. 

 

      

 

3. ABCD is a square.  

 3.1 Prove that 015x y= = if EBC is an equilateral triangle. 

 3.1 Prove that EBC∆  is equilateral if 015x y= =  

      

4.  PQRS is a parallelogram with diagonal PR and PT = UR. Find as many different 

ways as you can of proving that QTSU is a parallelogram. 

       

          

 

  

y

x

100°°°°

F

E

D

CB

A

yx

E

D

CB

A

T

U

S

RQ

P
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NM

QP

CB

A

5. The midpoints E, F, G and H of the sides of quadrilateral ABCD are joined. 

 

     

 5.1 Prove that EFGH is a parallelogram. 

 5.2 Prove that if ABCD is a rectangle, EFGH is a rhombus. 

 5.3 Is the converse of 5.2 true: if EFGH is a rhombus, is ABCD a rectangle? 

6. PQRS is a parallelogram. The bisectors of the angles of the parallelogram meet at 

T, U, V and W. 

     

 6.1 Prove that TUVW is a rectangle. 

6.2 If PQRS were not a parallelogram but a quadrilateral in which no sides are 

equal, what kind of quadrilateral (if any) would be formed by joining the 

points of intersection of the  angle bisectors? 

7. || || , 2 4 . 16PQ MN BC CA NA QA BC mm= = =  

 Calculate .PQ  

     

 

 

 

D

H

GF

E

C

B

A

W

V

U
T

S

R

Q

P
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8. ABCD  is a rhombus. The diagonals intersect at O. , .OF FC OE EC= =  

 Prove that OFCE is a rhombus. 

    

9. ABCD  and ADCB are parallelograms..  

Prove that  

9.1 area EFD DGC∆ = ∆  

9.2 || .FG EC  

 

   

10. || , || , || , ||ED TS DC SR CB RQ AB PQ  and AP PO= . 

 10.1 Prove that ||TP EA  

 10.2 What fraction of the area of ABCDE is PQRST? 

 

F

E

O

D C

BA

GF

E
D C

BA

O

T

S

R

QP

E

D

C

BA
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THE PIRATE METHOD: A SIMPLE STRATEGY FOR WORKING 

WITH CONVERSIONS, RATES AND OTHER DIRECT 

RELATIONSHIPS 

Andrew Gilfillan 

St. Anne’s Diocesan College, KwaZulu Natal 

agilfillan@stannes.co.za  

 

Target audience: FET Mathematical Literacy educators, Senior Phase Mathematics 

teachers, anyone needing a good strategy to enable learners to easily 

deal with conversions, rates and other direct-proportion relationships 

Duration: 2 hours 

Maximum no. of participants: Come one, come all. 

Motivation for Workshop  

If you have the frustrating task of teaching students how to handle rates, conversions, 

scale, VAT and other direct relationships, then this is the method for you: The Pirate 

Method. It is a ratio-based approach that makes this task easy. 

 

Content of Workshop We will start with a quick introduction to the method and how it 

works and then spend the rest of the time tackling various contexts:  

Exchange rates, VAT, Unit conversions,  Scale,  Cooking Conversions,  Percentage 

Increase/Decrease,  Speed and other rates.  

By the end of the workshop, we will be mocking all direct relationships and walking with 

our heads held high. 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction 15 min 

Exploration of the method / question time / action, action, action 105 min 

 
 
Click here for more on this workshop 
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GEOMETRIC CONSTRUCTIONS – USING OLD TOOLS AND NEW 

TOOLS 

Andrew Halley and Craig Pournara  

University of the Witwatersrand  

aghalley@gmail.com, craig.pournara@wits.ac.za  

Target audience: Senior phase and FET teachers  

Duration: 2 hours 

Maximum no. of participants: 40 (participants must have good computer skills)   

Motivation for Workshop 

In recent years Euclidean geometry has almost disappeared from school curricula in 

many parts of the world. In South Africa Euclidean geometry has been lying dormant for 

many teachers and learners but this is soon to change with the CAPS process. Geometric 

constructions are mentioned or implied in the CAPS document from Grade 7 upwards. 

This workshop will provide opportunity to become familiar with geometric constructions 

or to revisit them – both by hand and using technology.  

Content of Workshop 
In this workshop we will work on geometric construction materials developed by the 

Case Studies of Secondary Teaching Project at Wits, and funded by the Hermann 

Ohlthaver Trust. The materials focus on the use of geometric construction as a means of 

developing a deeper understanding of Euclidean geometry. We will engage with some of 

the materials, using physical tools of compass and straightedge as well as GeoGebra 

software (which is freely available). During the workshop we will work on specific 

examples of constructions, discuss the nature of geometric construction and possible uses 

of constructions in the classroom at Senior Phase and FET level. In particular we will 

focus on the value of geometric construction in developing geometric reasoning and 

engaging with properties of geometric figures. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Overview of geometric construction in the NCS and CAPS curricula 10 min 

Performing basic constructions using pencil, compass and straightedge together 30 min 

Watching video of same constructions performed in GeoGebra 15 min 

Revisiting some constructions in GeoGebra 20 min 

Discussion of other basic constructions in GeoGebra 10 min 

Construction of a quadrilateral using basic construction tools and GeoGebra 20 min 

Further discussion or work on additional tasks 20 min 
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HOW SCIENTIFIC CALCULATORS CAN BENEFIT 

MATHEMATICAL LITERACY LEARNERS 
Astrid Scheiber 

Casio 

astrids@jamesralph.com 

 

Target audience: Grade 10, 11 & 12 Maths Literacy Teachers 

Duration: 1 hour 

Maximum no. of participants: 120 

Motivation forWorkhop  
The Casio Natural Textbook Display Scientific calculator is ideal when working with 

fractions and decimals. The use of this calculator can foster a positive attitude towards 

Mathematics and can increase a learner’s understanding and self confidence. 

 

Content of Workshop 
In the new Maths Literacy CAPS the syllabus has been revised, so that learners will be 

able to manage with a basic calculator. However, this equipment has been recommended 

and not prescribed and we have the option to stick with the Scientific calculator. 

Adequate knowledge of calculator skills will make your teaching of Maths Literacy 

easier and enable you to assist your class of learners. 

 

This workshop will cover: Time calculations, Fraction buttons and Decimal conversions, 

Percentage calculations & Calculator set up on the Casio fx-82ES PLUS Scientific 

Calculator. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Order of Operations 5 min 

Time Calculations 15 min 

Percentage Calculations 40 min 

 

As educators, we need to be aware that the Basic calculator doesn’t have all the benefits 

of a Scientific calculator; the most important difference being the order in which the 

calculator processes calculations. 

ORDER OF OPERATIONS 

Mathematicians around the world have agreed that when there is more than one operation 

(+, –, ×, ÷) in a calculation they will always be dealt with in the following order:  
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BODMAS 

gives you an easy way to remember the order in which we perform our operations. 

 
Brackets ( ) Work out anything in brackets first 

Of  Example: “percentage of” 

Divide and Multiply ÷ × 
Do any other multiplication and division next (working 

from left to right) 

Add and Subtract + – 
Do any other addition and subtraction (working from 

left to right) 

 

 

The scientific calculator 

uses the Order of Operations rules and 

deals with multiplication and division 

before it deals with addition and 

subtraction. 

8 + 12 ÷ 4 = 8 + (12 ÷ 4) 

 = 8 + 3 

 = 11 
 

The basic calculator 

deals with calculations from Left to 

Right. In the following example the basic 

calculator does the addition before it does 

the division. 

8 + 12 ÷ 4 = (8 + 12) ÷ 4 

 = 20 ÷ 4 

 = 5 
 

 

  



 

 

Casio Scientific Technology Tip

ONLY use [ON] when switching the 

To clear your screen, rather use [AC] this saves your calculator’s temporary memory 

(see the  

Use [REPLAY] 

 

TIME CALCULATIONS USING CASIO CALCULATOR
 

 

Converting from a decimal to hours, minutes and seconds

Remember:

Example Key Sequence

How long will it take to 

travel a distance of 534 

km, if your average speed 

is 90 km/h? 

534 [

= 

= 5.933333333 [º’”]

= 5 º 56 ’ 0 ”

= 5 hours and 56 minutes

Converting from hours, minutes and seconds to a decimal

Remember:

Example Key Sequence

At what speed are you 

travelling if 150 km takes 

1 hour 16 minutes and 17 

seconds? 

150 [

[º’”] [=]

= 177.98 km/h rounded to 

2 decimal places

                                         
1
 [S����D] Converts improper fractions to decimal

10

Casio Scientific Technology Tip 

ONLY use [ON] when switching the scientific calculator on.

To clear your screen, rather use [AC] this saves your calculator’s temporary memory 

 in the top right corner of the screen) 

Use [REPLAY]  to review previous calculations. 

ING CASIO CALCULATORS 
Scientific calculator Basic calculator

 

Converting from a decimal to hours, minutes and seconds 

Remember: Time = 
distance

speed
 

Key Sequence Key Sequence

534 [
�

�
] 90 [=] 

= 
15

89
 [S�D] 

1
  

= 5.933333333 [º’”] 

= 5 º 56 ’ 0 ” 

= 5 hours and 56 minutes 

534 [÷] 90 [=]

= 5.933333333 [H/M/S]

= 5 - 56’00” 

= 5 hours and 56 minutes

hours, minutes and seconds to a decimal 

Remember: Speed = 
distance

time
 

Key Sequence Key Sequence

150 [
�

�
] 1 [º’”] 16 [º’”] 17 

[º’”] [=] 

= 177.98 km/h rounded to 

2 decimal places 

150 [÷] 1[H/M/S] 16 

[H/M/S] 17 [H/M/S] [=]

= 177.98 km/h rounded to 

2 decimal places

decimals. 

scientific calculator on. 

To clear your screen, rather use [AC] this saves your calculator’s temporary memory 

Basic calculator 

 

Key Sequence 

534 [÷] 90 [=] 

= 5.933333333 [H/M/S] 

 

= 5 hours and 56 minutes 

Key Sequence 

150 [÷] 1[H/M/S] 16 

[H/M/S] 17 [H/M/S] [=] 

= 177.98 km/h rounded to 

2 decimal places 
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Activity 1 

1. How long would it take you travel 355 

km from Johannesburg to Nelspruit if 

your average speed is 120 km/h? 

=....................improper fraction 

=....................decimal 

=..........hours..........minutes..........seconds 

2. What speed is a cheetah travelling if it 

covers 400 m in 12 seconds? 

=....................km/h 

PERCENTAGE CALCULATIONS ON THE CALCULATOR 

Converting a percentage to a decimal 

“Percent” means “per hundred” A percentage is a way of expressing a fraction as so 

many parts in a hundred which allows us to change a percentage to a decimal by dividing 

by 100. 

Example: 7% means 
100

7
 or 7 ÷ 100 = 0,07 OR press 7 [%] [=] on your calculator. 

Activity 2 

1. Write 76
2

1
% 

2
 as a decimal. 

=.................... 

 

Converting a fraction to a percentage 

To write one quantity as a percentage of another, first write the one quantity as a fraction 

of the other, then change the fraction to a percentage by multiplying by 100. 

Example: Key Sequence 

Write 
150

126
 as a percentage. 126 [

�

�
] 150 [►] [×] 100 [=] 

= 84% OR 

 126 [÷] 150 [%] [=] 

 

Activity 3 

1. What percentage is 512 of 640? 
 

=...................% 

 

  

                                         

2
 Mixed Fraction Calculator Key 

�
�
�
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Finding the percentage of an amount  

When dealing with financial calculations it is useful to FIX your calculator to TWO decimal places 

How to set your calculator to round off to a specific number of decimal places 
Key Sequence: 

[SHIFT] [MODE] 6 (Fix) 

On your screen: Fix 0 ~ 9? 

Now select decimal places. Press 2 

Example Key Sequence 

Find 15% of R1 250. 15 [%] [×] 1250 [=] [S�D] 

= R187,50 OR 

Remember: 15% = 0,15 1250 [×] 0.15 [=] [S�D] 

Activity 4 

1. Matthew saves 7% of the R295 he receives as 

pocket money. How much money has he 

saved? =R................. 

 

Percentage Increase 

Example Key Sequence 

Increase R2 000 by 15% 2000 [+] 2000 [×] 15 [%] [=] 

= R2 300,00 OR 

Remember: 100% + 15% = 115% = 1,15 2000 [×] 1.15 [=] 

 

Activity 5 

1. Jabu’s company announces that they will be 

giving salary increases of 23%. If he was 

receiving R145,69 per hour. What is his new 

hourly rate? =R................... 

 

Percentage Decrease 

Example Key Sequence 

Decrease R2 000 by 15% 2000 [–] 2000 [×] 15 [%] [=] 

= R1 700,00 OR 

Remember: 100% - 15% = 85% = 0,85 2000 [×] 0.85 [=] 
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Activity 6 

1. A linen shop advertises a 22
�
�% discount on all 

their goods. Suppose the original price of a 

blanket was R265.What is the sale price? =R...................
 
 

 

How to clear your calculator from rounding off to 2 decimal places 
Key Sequence: 

[SHIFT] [MODE] 8 (Norm) 

On your screen: Norm 1 ~ 2? 
Norm 1 is the default setting and gives answers in scientific notation. e.g. 1 ÷ 50 000 = 2 x 10

-5
 

Norm 2 is generally preferred as answers are only expressed in scientific notation when they are too big 

to fit on the screen. e.g. 1 ÷ 50 000 = 0.00002 

Select 2 

REFERENCES: 
RADMASTE Centre, Mathematical Literacy for the Classroom Grade 10 (2008) Heinemann Publishers, JHB, 

SA. 

RADMASTE Centre, ACE – Technology in the Mathematics Classrooms FET (EDUC 2158) (2010) University 

of the Witwatersrand, SA. 

CIE, IEB, ISASA, NUE, RADMASTE Centre, Learning Outcome 1 – Numbers and Operations applied in 

context (2010) 
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DIFFERENTIATION AND INTEGRATION FOR TEACHING:  

CONCEPTUALLY-BASED MATERIALS FOR TEACHERS   
Bharti Parshotam and Marie Weitz  

University of the Witwatersrand  

Bharati.parshotam@wits.ac.za , maria.weitz@wits.ac.za 

 

Target audience: Senior phase and FET teachers, Teacher educators and Add Maths 

teachers. 

Duration: 2 hours 

Maximum no. of participants: 50  

 

Motivation for workshop 

CENTRAL IDEA:  We will work with rates of change and the derivative. In the 16
th
 

century, this was one development in calculus. Another development was integral 

calculus, which is related to finding the exact area of an irregular region. We will use 

slicing (subdivision) methods to approximate the area under a graph and will use these 

processes together with limits to establish the basis for integral calculus. 

Content of workshop  

In addition to developing calculus concepts, these tasks also provide a rich context for  

• Task 1:Understanding tangent lines 

Find out whether you correctly understand what a tangent line is.   

For example does a tangent line cut a graph at exactly one point? 

• Task 2:Defining the derivative at a point 

Find out why the definition of the derivative uses a limit point.  Also use the 

definition of the derivative to find out if the graph is increasing or decreasing at a 

given  x  value. 

• Task 3: Sigma notation and area sums. 

Using the idea of rectangles to approximate the area under the graph of a function  

f. We will write these approximations in sigma notation in the form   ∑
=

∆
n

i

i xxf
1

)( . 

This is the basis for developing integral calculus. 

• Task 4: The definite integral 

 Combine Reimann sums and limits to define the definite integral. Then use            

definite integrals to find the exact value of the area under a graph and the exact 

volume of a cone 



 

PROPOSED TIME ALLOCATION FOR WORKSHOP AC

Task  1 

Task  2 

Task  3 

Task  4 

TASK 1:  UNDERSTANDING TANGEN

Now that you have done preparatory work with gradients and limits, you are ready to 

explore the derivative of a function in this unit. Before we look at the derivative, we

revise what you know about tangent lines.

• Can a tangent line cut a graph at more than one point?

• What is the definition of a tangent line?

 

1) In this question you will apply your intuitive knowledge of tangent lines. 

a) Write down some of your ideas 

b) Below is the graph of a function  

Fig 1:    

 

 

 

 

 

 

 

 

 

 

 

 

 

i) On the given figure, draw a line through the origin that is a tangent to the 

graph near x = 2.  

ii) Place a ruler along the tangent line, and shift the ruler up slowly 

changing its gradient). Write down the number of points that the line has in 

common with the graph as you shift it. (Eg: 1, 3, 4, 2, 1, etc.)

15

TION FOR WORKSHOP ACTIVITIES 

UNDERSTANDING TANGENT LINES 

Now that you have done preparatory work with gradients and limits, you are ready to 

explore the derivative of a function in this unit. Before we look at the derivative, we

revise what you know about tangent lines. 

Can a tangent line cut a graph at more than one point? 

What is the definition of a tangent line?    

In this question you will apply your intuitive knowledge of tangent lines. 

Write down some of your ideas about tangent lines. 

Below is the graph of a function  f (x). 

On the given figure, draw a line through the origin that is a tangent to the 

 

Place a ruler along the tangent line, and shift the ruler up slowly 

changing its gradient). Write down the number of points that the line has in 

common with the graph as you shift it. (Eg: 1, 3, 4, 2, 1, etc.)

20 min 

20 min 

20 min 

20 min 

Now that you have done preparatory work with gradients and limits, you are ready to 

explore the derivative of a function in this unit. Before we look at the derivative, we will 

In this question you will apply your intuitive knowledge of tangent lines.  

On the given figure, draw a line through the origin that is a tangent to the 

Place a ruler along the tangent line, and shift the ruler up slowly (without 

changing its gradient). Write down the number of points that the line has in 

common with the graph as you shift it. (Eg: 1, 3, 4, 2, 1, etc.) 
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iii) Which of the lines in iii) are tangents to the graph? (Draw them in.) What are 

the points of contact of the tangent line(s) and the graph? 

iv) Which of the lines in iii) are not tangents to the graph? Why not? 

c) Share your ideas in a group. Write down anything you are not sure of. 

Understanding tangents 

Imagine a car travelling along a road that curves up and down as shown in the cross-

section below.  

 Fig 2: 

 

 

 

 

 

The dotted lines show how the headlights of the car shine straight ahead. The headlights 

point higher into the sky when the road has a steeper gradient (like at point A). These 

dotted lines form tangents to the curve of the road. At that point, if the car continued in a 

constant direction (without following the road!) it would travel along the tangent line.  

Each dotted line shows how steep the road is at that point. In the same way, if you draw a 

tangent to a graph at a point, the tangent shows the gradient of the graph at that point.  

• A tangent has the same gradient as the graph at the point where they touch.  

• The gradient of the tangent shows how the dependent variable would change if the 

rate of change stayed constant.  

• The gradient of a tangent is therefore the rate of change of the graph at one point. 

You will work with this idea in more detail later. 

 

Definition of a tangent line  

 

A line is a tangent to a graph at a point P if: 

• point P lies on the line and on the graph 

• the line has the same gradient as the graph at P. 

 

 

  

B A 

Note: 

Notice that the 

definition of a tangent 

allows it to cut the 
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Test your understanding 

2) In this question you will use the definition of a tangent. 

a) In what way is the definition of tangent the same or different from your earlier 

ideas? 

 

b) The diagrams below show straight lines and curved graphs. Study them and 

answer the questions that follow. 

Fig 3: 

 

 

  

 

 

 

 

 

            

 

 

 

 

i) Which of the above lines are tangents to the graph? If a line is a tangent, write 

P at the point where the line is a tangent to the graph.  

 

ii) If you move each of the lines up or down so that it still has the same gradient, 

will any line be a tangent to the graph at other points? 

 

c) Check your answers to question 1b) and make changes if necessary. 

 

  

A) 

C)          y = g(x) D)  

x 

f(x) 

B) y = 
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COORDINATE GAMES  
Bomikazi Mtangayi  

Qulashe Combined School and the VULA Laptop Project, Hilton College  

sms@hiltoncollege.com 

 

Target audience: GET 

Duration:  2 hours  

Maximum no. of participants:  30 

Motivation for Workshop  
Being able to plot points easily and accurately is really important for learners in 

mathematics. This workshop consists of various games and activities that make the 

introduction and training of plotting points on the coordinate plane fun. 

 

Content of Workshop 
The activities that will be available, with printed worksheets, are  

 The Hunting game #1 

 The Hunting game #2 

 A Coordinate Cat (Grade 8) 

 Another Coordinate Cat (Grade 9) 

 Coordinates and Neighbours 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

20 minutes per game  20 × 5 minutes 

 

The Hunting Game #1 is printed below. It is an African version of the game of 

Battleships. I use it to introduce my Grade 8 learners to plotting points in the first term. It 

identifies a position on the plane by two letters – an alphabet followed by a number – and 

the order is absolutely vital. Later on in the year we play the #2 version where all four 

quadrants and ordered pairs are used. 

Remember – make sure that you warn the educators next door when you play these 

games – they can get very noisy.  

Acknowledgement: The ideas for these games all came from workshops of the Vula 

Mathematics Project at Hilton College. 

Copies of the games will be available at the workshop.     
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A HUNTING GAME  

 

This is a game for two players..  

 

Each player owns four animals and a gun: 

 

• An elephant which needs 4 shots to kill it  E   E   E   E 

• A lion which needs 3 shots to kill it   L   L   L 

• A zebra which needs 2 shots to kill it   Z   Z 

• A rabbit which needs only 1 shot to kill it   R 

 

Each player has a sheet of paper showing two grids: 

 

• one labeled MY ANIMALS and  

• the other labeled YOUR ANIMALS 

 

 

 

Each player positions his four animals on the grid labeled MY ANIMALS. 

Each animal may be positioned vertically, horizontally or diagonally but its points must be in a straight 

line and next to each other. An example is shown above. 

 

Players take turns to fire at each other’s animals. Each round consists of 10 shots. 

Each shot is identified by the coordinates of the point which is being targeted. 

 

The aim of the game is to kill all the opponent’s animals. 

 

A B C D E F G H I J

E

E
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ZZ

L

L

L

E

E

1

2

3

4

5
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J
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I

9

H

8

G

7
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4

C

3

B

2

1

A
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How to identify a point on the grid  “letter followed by number”.  

 

For example, on the previous page, the position of the elephant is  C9   D8   E7   F6 

 

 

How to play 

 
1. Player A calls out the coordinates of 10 points – which represent shots – slowly, and marks them 

on the grid labeled HIS ANIMALS. Player B simultaneously marks these points on his own grid 

marked MY ANIMALS 

 
2. After the round of 10 shots, Player B tells Player A which of his animals have been hit and how 

often. 

 

The roles are then reversed and  

 
3. Player B calls out the coordinates of 10 points – which represent shots – slowly, and marks them 

on the grid labeled HIS ANIMALS. Player A simultaneously marks these points on his own grid 

marked MY ANIMALS. 

 
4. After the round of 10 shots, Player A tells Player B which of his animals have been hit and how 

often.  

 
Players take turns to fire at each other’s animals. 
 
If a player kills one of his opponent’s animals, then his opponent loses that number of shots. 
For example, player A might hit player B’s elephant once in round 1, twice in round 2 and once 
more in round 4 – which will mean that he has killed the elephant. In the next round, Player B 
will have 4 less shots.  
 
The winner is the first player to kill all his opponent’s animals. 
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USING GEOGEBRA (FREE DYNAMIC SOFTWARE) FOR 

TRANSFORMATION GEOMETRY 
Cerenus Pfeiffer 

Institute of Mathematics and Science Teaching, University of Stellenbosch (IMSTUS) 

crp2@sun.ac.za 

 

Target audience: Senior Phase of the GET and FET teachers. 

Duration:  2 hours 

Maximum no. of participants: 40  

Motivation for Workshop  

• To expose teachers how to integrate GeoGebra (dynamic software) in their 

teaching of Transformation Geometry.  

• To expose teachers to mathematics material that facilitates self-exploration and 

self-activity with GeoGebra. 

• Transformation Geometry can be done by pen-and-paper activities but with 

GeoGebra (dynamic software) you can create in the same time far more activities 

to do more investigations. Dynamic software can be used to explore and visualise 

geometrical properties by dragging objects and transforming figures in ways 

beyond the scope of traditional paper-and-pencil geometry. 

 

Content of workshop  

Participants will: 

• Explore software to familiarise themselves with the working of the software. 

• Create figures in GeoGebra to reflect, rotate, translate and dilate (enlarge en 

reduce). Activities will cover content of grade 7 – 9 (NCS & CAPS) and also grade 

10 – 12 (NCS). The workshop will also focus on the progression from GET phase 

to FET phase in the teaching of Transformation Geometry. 

• Investigate the properties of reflections, rotations, translations and dilations 

(enlargement and reduction) and also the properties of similar and congruent 

figures. 
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PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Participants to familiarise themselves with GeoGebra. 15 min 

Drawing polygons in GeoGebra (on grid and Cartesian plane) and reflecting it in x–axis, 

y-axis and y = x. Explore properties of reflection. 
30 min 

Drawing polygons in GeoGebra (on grid and Cartesian plane) and rotating it. Explore 

properties of rotations   
20 min 

Drawing polygons in GeoGebra (on grid and Cartesian plane) and dilating (enlarging 

and reducing) it. Explore properties of enlargement and reductions. 

25 min 

Related discussions and installation of software. 10 min 

 
Click here for more on this workshop 
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INTEGERS: MOVING FROM LEARNERS’ ERRORS TO TASKS 

AND TEACHING  
Craig Pournara and Wits Maths Connect Secondary Team 

University of the Witwatersrand  

craig.pournara@wits.ac.za  

Target audience: Senior phase and FET teachers, Teacher educators  

Duration: 2 hours 

Maximum no. of participants: 50  

Motivation for Workshop 

We know well that many learners have difficulty working with negative numbers. For 

example, learners tend to confuse the rules they learn for operating with integers so they 

might say that 10 + (–6) = –4 because “a plus times a minus gives a minus”. These 

difficulties cause problems in algebraic work too. So we see many learners making errors 

in algebra that are really a consequence of their struggles with negative numbers. Thus 

we need to address learners’ difficulties with negative numbers in order to support their 

later learning of algebra.  

Content of Workshop 
In this workshop we will engage with materials for teaching integers in Grade 8. These 

materials have been developed by the Wits Maths Connect Secondary Project, as part of 

the professional development component of the project. The workshop will also include 

some discussion of typical learner difficulties with integers. We will do this by looking at 

the responses of learners to a task set by the project. We will then discuss how the 

materials attempt to address these errors. We will also discuss the benefits and drawbacks 

of using contexts for teaching integers. Teachers in the project will share some 

experiences of teaching integers.  

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction and overview of project and materials 15 min 

Looking at learners’ errors on integer tasks, followed by discussion 30 min 

Working on integer tasks designed by project, followed by discussion 40 min 

Teachers sharing experiences 20 min 

Discussion  15 min 
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LEARNING FROM LEARNERS’ ERRORS IN ALGEBRAIC SYMBOL 

MANIPULATION 
Craig Pournara, Emmanuel Dlamini, Lethu Gumpo and Justice Mathiva 

Marang Centre, University of the Witwatersrand  

craig.pournara@wits.ac.za, edlams2@yahoo.com, lgumpo@yahoo.com, 

jmthivha@gmail.com  

Target audience: Senior phase and FET teachers, Teacher educators  

Duration: 2 hours 

Maximum no. of participants: 50  

Motivation for Workshop 

The transition from arithmetic to algebra is a key shift that learners must make in their 

learning of mathematics. Part of this transition includes developing proficiency in 

manipulating algebraic expressions. Although teachers seldom report difficulties in 

teaching basic algebraic symbol manipulation in the Senior Phase, there is strong 

evidence to suggest that learners have many difficulties with this work.  

 

Content of Workshop 

The workshop will focus on the errors learners make when simplifying basic algebraic 

expressions. We will look at what errors learners make and try to account for possible 

reasons why they make these errors. For example we often see Grade 8 and 9 learners 

write:   3m + 4n = 7mn   or    p + (p + q) = p
2
 + pq 

In October/November 2010 the Wits Maths Connect Secondary Project did a baseline 

study with Grade 8 and 10 learners, focusing on algebra and functions. Learners’ errors 

were very similar across all 10 schools, with Grade 10 learners making many errors that 

we would expect of Grade 8 and 9 learners. During the workshop participants will look at 

typical examples of learners’ errors on basic algebraic expressions. We will discuss 

possible reasons why learners are making these errors as well as possibly strategies to 

correct learners’ errors. The presenters will also share some feedback from interviews 

with learners.   

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction  5 min 

Working on examples of learners’ errors, followed by discussion 45 min 

Discussion of possible reasons for errors 20min 

Feedback on interviews with learners 30 min 

Discussion of possible teaching strategies 20 min 
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CENSUS@SCHOOL PROJECT  
Desiree Timmet, Thabisa Tikolo; Edward Moseki and Mmamotlele Mokoka 

Statistics South Africa 

mmamotlelem@statssa.gov.za  

 

Target audience: Senior Phase teachers 

Duration: 2 hours  

Maximum no. of participants: 30 

Motivation for Workshop  

The Census@School (C@S) project was undertaken at selected schools nationally in 

2009. The maths4stats coordinators would like to share interesting findings from the 

analysis of questionnaires that the learners completed during the survey. 

 

Content of Workshop  
Census@School is an international education project focusing on data handling. The 

project targets Grades 3 – 12 learners who gather basic information about themselves. In 

South Africa it is was initiated by Statistics South Africa (Stats SA) to enhance statistical 

literacy in schools and also serve as publicity campaign to raise awareness of South 

Africa’s national population and housing Censuses. 

 

Stats SA compiled a report on Key Findings. The content of the workshop covers 

information on the 2009 C@S results. The results provide some insight of learners’ 

ability to estimate distance and time, availability of resources in schools, etc. Participants 

will also have an opportunity to interact with data using SuperCROSS. 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Background on Census@school 5 min 

Key findings 45 min 

Hands on activities: Cross Tabulation 30 min 

Hands on activities: Data Handling ( e.g. determining mean and drawing graphs) 30 min 

 

  



 27

AN EXPEDITION INTO THE REALM OF PRIME  

AND PERFECT NUMBERS 

Dory Reddy 

James Ralph (Pty) Ltd 

dory@eject.co.za 

Target audience: FET phase Mathematics Teachers 

Duration:  2 hours 

Maximum no. of participants: 50 

Motivation for Workshop 
The workshop will attempt to develop skills in solving problems related to prime 

numbers and perfect numbers, including using the skills of modular arithmetic. The aim 

is to take the teacher deeper and wider in the mathematics terrain with a particular focus 

on how mathematics is produced and developed. These are key mathematical 

competencies emphasized by the national curriculum document as skills to be acquired. 

 

Content of Workshop 
With the use of the rules of divisibility and the scientific calculator, in particular the 

CASIO FX 82ES Plus, we will test for the primeness of large numbers using the 

principle of trial division. 

 

The search for perfect numbers forms a fascinating history. Teachers will learn about the 

method of finding perfect numbers. During the workshop, teachers will be ebgaged in 

investigating some of the conjectures relating to perfect numbers and thus coeme to 

realise that some of the “innocent-looking whole numbers are the source of some of the 

deepest, most vexing problems in mathematics.” 

 
Click here for more on this workshop 
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INVESTIGATION OF DISTANCE FORMULA 
Fezeka Mkhwane 

Rhodes University (Rhodes Mathematics Education Project) 

f.mkhwane@ru.ac.za  
 

Target audience: Senior Phase Educators 

 

Duration: 2 hours 

 

No. of participants: 30 

  

Motivation for the workshop 
From the classroom visits I have conducted at cluster schools, I have discovered that 

there is very little that teachers cover in as far as Learning Outcome 4 is concerned. The 

Theorem of Pythagoras does not appear at all in the learners’ books. It has been evident 

in the learners’ performance in the benchmark tests that Learning Outcome 4 is 

neglected.  

 

Collegial Cluster focus schools write benchmark tests as pre-tests at the beginning of the 

year and as post-tests at the end of the year. In last year’s post-tests, learners did not 

know how to measure angles; they also did not know how to calculate area and 

perimeter. They could not do conversions from one unit to the other. They also could not 

identify nor name 2-dimensional and 3-dimensional objects. 

 

The Theorem of Pythagoras is not known at all by the learners, and this is a prerequisite 

for the understanding of the Distance Formula. It became very clear that the distance 

formula would not be known if teachers do not do the Theorem of Pythagoras with their 

learners. During the contact session RUMEP had  in July last year, I taught a lesson on 

Space and Shape and I enquired from the teachers about the strategies they can use to 

determine the third side in a right –angled triangle drawn on a Cartesian plane, most 

teachers could not tell. When I asked them about the various types of triangles, some 

knew the different kinds, but could not differentiate between them.  

 

At the beginning of the year, I conducted a lesson on the Distance Formula to a group of 

Senior and FET Phase teachers who are doing an Advanced Certificate in Education and 

I discovered that very few of them knew it. I also discovered that teachers could not 

explain what the x and y coordinates stand for on the Cartesian plane. I then asked those 

who knew it to help those who had problems. One of the RUMEP Collegial clusters had 

a Mathematics Day during the Mathematics week in August. It was at this event that 

Grade 9 learners did a quiz, with some of the questions based on the Theorem of 

Pythagoras. The learners’ responses showed clearly that learners did not have a clue of 

what the question required of them.  
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When the educators who were present at the Mathematics Day were asked if they knew 

the topic, they confessed that it was for the first time for them to hear of how to find 

distance between two points on the Cartesian plane. One of them said,” I have never 

heard about it” This clearly showed that learners performed poorly in the benchmarks, 

not because they had forgotten what they were taught, but due to the fact that they were 

not taught at all.  This then informed our planning and as RUMEP staff, we decided to 

conduct a workshop for all the teachers in the Collegial Clusters, which is just a small 

percentage of all the teachers in the Eastern Cape. 

 

It is therefore hoped that after this particular workshop, the participants will gain 

confidence and go back to their respective schools and share the knowledge with their 

colleagues from within their schools and surrounding schools. This may improve the 

teaching and learning of the topic in question.  

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Horizontal and vertical movements 5 min 

Plotting of points on the Cartesian plane 5 min 

Identification and naming of triangles 10 min 

Investigation of the Theorem of Pythagoras 10 min 

Application of the Pythagoras Theorem 10 min 

Investigating the Distance formula 10 min 

Application of the Distance formula and Pythagoras Theorem 15 min 

Identifying types of triangles using the Distance formula 10 min 

Discussion 25 min 
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LOOK AT THIS ANGLE 
Frankson Muzondo  

Dingeka Technical High School and the Vula Mathematics Project, Hilton College 

sms@hiltoncollege.com 

 

Target audience: Educators in the Senior and FET Phases who are interested in making 

and using equipment in their classrooms. 

Duration: 2 hours 

Maximum no. of participants: 30 

Motivation for Workshop  

Participants will make ‘posters with hands’ that illustrate angles in all sorts of ways. The 

equipment is suitable for display and use in the classroom.  

 

Content of Workshop  
Angles are much more complicated than we realise. The posters that we make will 

decorate our classrooms and also clarify our answers to questions such as: 

Is the angle ‘floating’ about with no particular orientation? 

Is the angle in standard position with its vertex at the origin as in trig? 

Is the angle being used as a bearing with N S E and W? 

Is the angle between two hands on a clock?  

Is the angle being measured clockwise, anti-clockwise, from the positive x-axis, from 

North or does it matter?  

What is the approximate size of the angle?  

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Make as many posters as possible and have discussions 120 min 
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The 15º clock and the workshop 

The picture alongside is of what is known the 15º clock. It 

forms the basic template for the different versions. 

Participants will work with 15° clocks and make various 

versions for use in their classrooms and as decorations on 

their walls. Each type of clock will have two hands or arms 

pinned to its centre to indicate the angle. The basic 15° 

clocks will be pre-printed on A3 paper and participants will 

make their own angle arms. 

Participants will come up with their own ideas for their own 

15º clocks. Some might be 

• An ordinary clock with numbers at 30º intervals to tell the time 

• The same basic clock with ‘different’ numbers such as 

 1 4 9 16 25 36 …  

• The numbers 1 to 12 could be simple equations where the solution is the number 

• A clock (found on the internet) whose numbers are simplifications of arrangements of 

9s such as 
0

9 9 9 9 9
9 9 9 9 9!

9 9 9 9

+ 
+ − + − 

 
…  

• N S E and W 

• A trig board with angles, quadrants and points plotted on a circle  

 

 

 

 

 

 

 

 

 

 

 

I would like to thank Mrs Sue Southwood who gave me these ideas at a geometry 

workshop and helped me with this presentation. 

A3 paper, scissors, cardboard will be supplied by the presenter. 

N 

1 

2 

12 

3 
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GEOGEBRA (OPEN SOURCE SOFTWARE) FOR HIGH SCHOOL 

TEACHERS  
Gerrit Stols 

University of Pretoria 

gerrit.stols@up.ac.za 

 

Functions and transformations are topics in the mathematics curriculum which could be 

use as unifying themes in school mathematics. The FET (grade 10−12) curriculum also 

emphasize the integration and an understanding of transformations and functions. 

According to the National Curriculum Statement the learners have to generate as many 

graphs as necessary, supported by available technology, to make and test conjectures 

about the effect of the parameters for different function. The aim of this workshop is to 

use GeoGebra to do exactly this. The DoE also encourage the use of open source 

software in the schools. That makes the use of GeoGebra even more relevant. 

 

THE ACTIVITIES AND WORKSHEETS TO BE USED IN THE WORKSHOP 

Drawing graphs 

You can create and modify algebraic coordinates and equations by using the Input Bar at 

the bottom of the GeoGebra window. 

 

Activity 1: Construct the following graphs 

a) 3� � 2� � 6  

b) y � 3�� � 4� � 6  

c) �� � 3� � 2�� � 3y � 25  

d) � � �
��� � 3  

e) � � 2.3��� � 1     

 

If you need help here are some examples:  

� Click on the Input Bar on the bottom of the GeoGebra window.  

  

� Use the keyboard and the dropdown menus to type the equation:  

 3� � 2� � 6  
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 � � 3�� � 4� � 6  

 

 �� � 3� � 2�� � 3� � 25   

  

 � � �
��� � 3  

  

 � � 2.3��� � 1     

  

� Press the enter key on the keyboard after typing each equation. 

 

You can create and modify trigonometric equations by using the Input Bar at the bottom 

of the GeoGebra window. You can use radian measure or degrees. The default mode is 

radian measure. 

 

Construction of a trigonometric graphs (in radian measure) 

� Click on the Input Bar on the bottom of the GeoGebra window. 

 

� Use the keyboard and the dropdown menus (next to the Input Bar) to type the 

equation:  � � sin �  
  

 

� Press the enter key on the keyboard 



 34

 

 

Activity 2: Construct:  � � ��� � using degrees 

� Move the cursor to the x-axis. Press the right button on the mouse (right click).   

� The following screen will appear: 

  

 From the dropdown list select degrees: 

  

 Adjust the minimum and maximum x-values: 
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 Change the distance between the x-values: 

  

 

� Close the window and click on the Input Bar on the bottom of the GeoGebra window.  

 

� Use the keyboard and the dropdown menus (next to the Input Bar) to type the 

equation:  

 

 Use the dropdown list for the degree sign:   

  

� Press the enter key on the keyboard. 

 

	 If you want to you can change the appearance of the graph:  

 Right click on the graph and select properties. 

 Click the Colour tab and select any colour. 
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Click the style tab and select the line thickness and style. 

  

 

Activity 3: Construct the following graphs using degrees 

���� � 2cos � � 1  and  "��� � �tan �� � 30°�   
Follow steps 1 to 4 in the previous section, but type: 
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To add a grid as you noticed in the background of the previous sketch right click the x-

axis and make the following selections:  

 

 

USE SLIDERS TO TRANSFORM GRAPHS  

You can create and use sliders to change the coefficients of the equations of graphs.  

� Select the Slider tool from the Construction Tools:   

� Click where you want to locate the slider. The following window will appear: 
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� Click the Apply button and a slider will appear. 

� Go to the Construction Tools and select the Arrow 

Use the arrow to drag the point a on the slider. You will notice the value of point a on the 

slider will change.  

� Repeat steps 1 to 4 to create more sliders but rename them k, p and q. 

 

Activity 4: Create sliders in GeoGebra and use it to illustrate the effect of a, k, p and q on 

the graphs 

 a) � � '�� � (�� � ) 

 b) � � '. 2��* � )  

 c) � � +
��* � ) 

 d) � � '. sin ,�� � (� � ) 

 e)  � � '. cos ,�� � (� � )   

 f)  � � '. tan ,�� � (� � )  

Describe in your own words the effect of a, k, p and q on these graphs 
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FRACTION FANATIX 
Greta Peens and Sue Mazzoni 

Eden College, Durban 

gretaretief@hotmail.com  mikemazzoni@telkomsa.net 

 

Target Audience: Intermediate Phase 

Duration: 1 hour 

Maximum no. of participants: 45 

 

Motivation for Workshop 
Fractions are the crucial building blocks to understanding algebra, and algebra is said to 

be the gateway to all higher mathematics. It is thus imperative that fractions are taught 

well - and to this end, offered with visual and tactical experience. We plan to demonstrate 

how fractions are not only fun to teach and practically accessible when required in 

everyday life, but also easily grasped when guidance is constructive. 

 

Content of Workshop 
This workshop offers the opportunity for educators to experience fractions in a non-

threatening, fun and positive environment, incorporating games, activities and discussion. 

With our own students in mind, we propose that acquiring even difficult concepts can 

appear to be incidental and enjoyable, while the real work of understanding and fully 

apprehending concepts does indeed take place because of the variety of activities in 

which they are engaged. We will thus offer “hands-on” experience with easy-to-make 

apparatus, the necessary depth of exposure in relation to known concepts as well as the 

opportunity to investigate the relevance of fractions in everyday life. This workshop will 

empower the educator to select and construct models, examples, stories, illustrations and 

problems that can foster mathematical development in the crucial arena of fractions.   

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction and games using variety of material 25 min 

Fraction problems in groups – report back 15 min 

Fractions in everyday life – newspapers, pamphlets, etc.  10 min 

Questions and other ideas  10 min 
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CONVERSATIONS ABOUT NUMERACY TEACHING:  

NUMBER SENSE IN GRADE 2  

Hamsa Venkat and Devika Naidoo 

University of the Witwatersrand 

hamsa.venkatakrishnan@wits.ac.za; devika.naidoo@wits.ac.za 

Target audience: Foundation Phase teachers 

Duration:  2 hours 

Maximum no. of participants: 50 

 

Motivation for Workshop  

Baseline data collected in the early stages of the Wits Maths Connect–Primary project at 

Wits, a 5 year research and development project – provides evidence that backs up earlier 

findings of teaching in the Foundation Phase working against supporting children to 

move to more sophisticated strategies for working with number. Our aim is to intervene 

in this situation through focusing on critique of a record of classroom practice, as a tool 

for developing better lessons. 

Content of Workshop  
In this workshop, we present an outline of episodes of teaching within one Grade 2 

Numeracy lesson. The lesson was focused on different ways of making the number 16. 

Our aim is to use this outline to stimulate a conversation about coherence within and 

across the episodes, and to think about the purposes that underlie teachers’ choices in 

relation to content and sequence in Foundation Phase mathematics. 

We focus on the detail of activity within each episode. We aim to both understand 

teachers’ rationales for their choices, and to develop spaces where a focus on developing 

‘number sense’ is brought to the foreground.  

We aim to end the workshop with opportunities for teachers to rework the lesson in ways 

that better achieve ‘local goals’ relating to task completion, and more ‘global goals’ 

related to the development of number sense and the development of more sophisticated 

strategies for operating with numbers. 

 
PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Reading and discussing a lesson outline 30 min 

What are trying to achieve when focusing on ways of making 16 in Numeracy 

lessons – sharing input and frameworks. 

30 min 

Reworking lessons to better achieve local goals and more global ‘number sense’ 30 min 

Presentation and discussion of reworked lesson outlines 30 min 
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EFFECTIVE FET CLASSROOM IMPLEMENTATION OF THE 

CASIO FX-82ES PLUS CALCULATOR 
Hennie Boshoff 

Nelson Mandela Metropolitan University 

hennie.boshoff@nmmu.ac.za 

 

Target audience: FET Mathematics Educators 

Duration: 2 hours 

Number of participants: 100 

 

Motivation for Workshop 
In most FET (Grades 10-12) Mathematics Classrooms a calculator is the only piece of 

available technology. Many FET Mathematics educators however are not fully aware of 

the powerful role that this tool can play during the teaching and learning of the 

Mathematics National Curriculum Statement (Department of Education (DoE), 2007). 

 

Content of Workshop: 
Selection of PowerPoint slides, utilized by the presenter in the design of two CASIO Fx-

82Es Plus DVD’s, form the activity base for the workshop. 

 

The following procedure will be followed: 

• PowerPoint slides will be displayed by means of a Data Projector and the calculator 

usage will be demonstrated, discussed and explained by means of a CASIO Calculator 

Emulator. 

• Workshop participants will get hands on experience in carrying out some of these 

activities.  (CASIO Fx-82Es Plus calculators and hard copies of the PowerPoint slides 

will be made available to participants). 

• In addition workshop participants will be made aware of the availability of two 

CASIO Fx-82Es Plus DVD’s, which can be utilized for further own pace learning. 

• Reflection and discussion of the above in terms of effectiveness; usefulness for the 

target audience and possible fields of application. 

 

Abstract: FET (Grades 10-12) mathematics educators are encouraged in the National 

Curriculum Statement document for Grades 10 to 12 to incorporate the use of technology 

(DOE, 2007, p. 17) wherever appropriate. Effective Computer Software Packages like 

Geometer Sketchpad, Autograph and GeoGebra are available. However in many of these 

FET classrooms the necessary infrastructure to incorporate computer related technologies 

as part of the everyday classroom setup are not in place. The calculator is a relatively 

cheap technology which can successfully be implemented independent of infrastructure 
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shortcomings. Many FET Mathematics educators however are not fully aware of the 

powerful role that a calculator as a tool can play during the teaching and learning of 

mathematics. Through a sponsorship from CASIO two Calculator DVD’s, wherein 

effective use of the CASIO Fx-82Es Plus calculator in FET classroom is demonstrated 

and discussed were designed by the presenter as part of the Govan Mbeki Mathematics 

Development Unit (GMMDU) initiatives. Selection of PowerPoint slides, utilized by the 

presenter in the design of two CASIO Fx-82Es Plus DVD’s, will form the activity base 

for the workshop. 

 

References 

Department of Education. (2007). National curriculum statement Grades 10 -12: Subject Assessment Guidelines. 

Mathematics. Pretoria: Department of Education. 

Govan Mbeki Mathematics Development Unit (GMMDU). http://www.mbeki-maths-dev.co.za 

  



 43

USING CAPS DOCUMENTS TO REFLECT ON LEARNER 

MATHEMATICAL MISCONCEPTIONS ABOUT PLACE VALUE 

Ingrid Sapire 

Wits University 

Ingrid.Sapire@wits.ac.za 

 

Target audience: Primary School teachers 

Duration:  1 hour 

Maximum no. of participants: 30 

Motivation for Workshop 

This workshop will enable two things – the first is that teachers will grow in their 

understanding and knowledge of certain common errors or misconceptions that learners 

have in relation to the mathematics content selected for the activity. The second benefit 

will be that teachers will begin to develop familiarity and a working knowledge of the 

new curriculum documents (CAPS). 

 

Content of Workshop 

This workshop is intended for Foundation, Intermediate or Senior Phase teachers who are 

interested in familiarizing themselves with the new curriculum documents (CAPS) while 

engaging in a task that will give them insight into their learners’ mathematical thinking. 

Some background information on phases one and two of the Data Informed Practice 

Improvement Project (DIPIP) teacher development project will set the scene for the 

workshop. Multiple choice questions are often used in systemic tests in order to simply 

judge learners and give an indication of how little they know. This workshop will give 

you a way to use such test questions to probe learner thinking and find our more about 

what they know and what misconceptions they have, following a similar template used in 

DIPIP. Knowledge of learner misconceptions can be used to transform your teaching in 

such a way that you address learner needs specifically and meaningfully and enable 

better understanding of the content that you teach. Teachers will be given time to work in 

groups with other teachers who work in the same phase/grade on an error analysis task. 

The task involves analyzing errors that learners make on multiple choice tests. The test 

questions, solutions and necessary content information required for the task will be given 

to you at the workshop. Copies of the latest available versions of the CAPS documents 

will also be circulated and used at the workshop so that teachers can start to get a 

working knowledge of the content and layout of the curriculum material in CAPS. 
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PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Background to the activity – information from the DIPIP project and anecdotes of 

teacher experiences 

5 min 

Circulate documents and templates (CAPS and error analysis template) 5 min 

Groups will be given time to analyse test items and record their findings 25 min 

Groups will be given the opportunity to share their findings and discuss commonalities 

and differences between what they find 

15 min 

The way in which deeper knowledge of learner misconceptions can be applied in 

teaching will be discussed in closure 

5 min 

 

The activities and worksheets to be used in the workshop (to be handed out at the 

workshop) 

1) Error analysis template 

2) Selected test questions per phase (relating to place value) 

3) Some information on the teaching of place value 

4) CAPS documents (per phase) 
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CAPS AND YOU – HOW TO USE THE CURRICULUM TO YOUR 

ADVANTAGE 

Ingrid Sapire and Belinda Huntley 

Wits University and St John’s College 

Ingrid.sapire@wits.ac.za; Huntley@sjc.co.za 

Target audience: Primary and High school teachers 

Duration: 1 hour 

Maximum no. of participants: 30 

Motivation for Workshop 

The main benefit will be that teachers will develop their familiarity and a working 

knowledge of the new curriculum documents (CAPS). This knowledge of the curriculum 

can impact on more effective planning and teaching. 

 

Content of Workshop 
This workshop is intended for Senior Phase and FET teachers who are interested in 

familiarizing themselves with the new curriculum documents (CAPS). Some background 

information on phases one and two of the Data Informed Practice Improvement Project 

(DIPIP) teacher development project will set the scene for the workshop. One of the 

activities worked on by the teachers in this project was a curriculum mapping activity 

using multiple choice tests (some systemic multiple choice tests and some other tests 

developed by the teachers themselves). Findings from the curriculum mapping activity 

give insight into teacher knowledge of the curriculum from which other teachers can 

learn. At this AMESA workshop teachers will be given the opportunity to work with 

some mathematical classroom tasks, use the CAPS document and think critically about 

the teaching of maths in their classrooms. Teachers will be given time to work in groups 

with other teachers who work in the same phase/grade. The mathematical tasks and other 

information required for the task will be given to you at the workshop. Copies of the 

latest available versions of the CAPS documents will also be circulated and used at the 

workshop so that teachers can start to get a working knowledge of the content and layout 

of the curriculum material in CAPS. 
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PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Background to the activity – information from the DIPIP project and anecdotes of 

teacher experiences 
5 min 

Discussion of the workshop documents and template (CAPS and curriculum mapping 

template) 
5 min 

Analyse curriculum content and discuss when and how they teach it and how it fits in 

with the overall plan in the curriculum 
25 min 

Groups will be given the opportunity to share their findings and discuss commonalities 

and differences between what they find 
15 min 

The way in which knowledge of the curriculum document can be developed and is 

beneficial to teachers will be discussed in closure 
5 min 

 

The activities and worksheets to be used in the workshop (to be handed out at 

workshop) 

1) Curriculum mapping template 

2) Selected teaching activities (SP and FET level) 

3) CAPS documents (SP and FET) 
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CLASSROOM EXAMPLES FOR PRIMARY MATHEMATICS 

ALGEBRAIC THINKING - NUMBER PATTERN AND STRUCTURAL 

THINKING  

Jacques Du Plessis 

Hamsa Venkatakrishnan Corin Matthews  

University of the Witwatersrand 

jacques.duplessis@wits.ac.za; hamsa.venkatakrishnan@wits.ac.za; 

corin.matthews@wits.ac.za  

Target audience: Foundation and Intermediate Phase 

Duration: 2 hours 

Maximum no. of participants: 50 

Motivation for Workshop 

Enhancing the journey to algebraic thinking for primary learners takes careful planning 

and deliberately selected activities that enhance and support thinking.  

 

Content of Workshop 

The workshop will cover theories that examine how best to teach number pattern, 

focusing on the structural aspects of number. Number patterns will be analyzed and the 

knowledge of number patterns will be enriched to support the learning of algebraic 

reasoning skills in this domain. We will also discuss the close relationship between 

number pattern, structural thinking and algebraic reasoning skills. 
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CONSTANT VOLUME, CHANGING SURFACE  

Jerome Khumalo 

Kwantatshana Secondary School, Bergville  

and the Vula Mathematics Project, Hilton College  

sms@hiltoncollege.com 

 

Target audience: Educators in the senior and FET phases who are interested in practical 

activities which make learning more exiting and effective. The topics 

are mensuration and max /min problems. 

Duration: 2 hours 

Maximum no. of participants: 36 

Motivation for Workshop  

The ‘satellite’ question in the 2010 NCS Paper 1was, according to all reports, very poorly 

answered. The lack of familiarity with mensuration techniques and formulae was 

identified as a problem. These activities, which I find very useful, go some way towards 

addressing this problem. 

 

Content of Workshop  

The workshop has three activities – an investigation using wooden blocks, another using 

a box of Bakers biscuits and a third which uses a tin of bully beef. 

When my learners have finished the ‘skills’ part of calculus, one of the ways I introduce 

the applications section is with these investigations. They enjoy doing things in 

mathematics much more than sitting and listening. I also enjoy teaching this way.  

The theme of this workshop is activities which show that even if you change the shape 

(surface area) of a rectangular prism, its volume stays the same. The aim is to find the 

minimum surface area. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Investigation with wooden cubes 40 min 

Investigation with Bakers biscuit box 40 min 

Problem with tin of Bully Beef 20 min 
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Participants work in groups. 

Part 1 

BUILDING WITH BLOCKS 

Equipment required for each group: 

• 60 wooden cubes 

• A worksheet 

Participants make as many different rectangular prisms as possible – using all the 60 unit 

cubes for each shape – and record the different lengths, breadths and heights. They 

calculate the surface areas and find the model which has the smallest surface area. My 

learners are always surprised by the ‘winning’ shape. 

 
 The worksheet asks you to draw two 

of the shapes – which is not so easy! 

 
 

 

 

Part 2 

BISCUIT BOX 

Equipment required for each group: 

• An empty box of Bakers biscuits 

• A ruler 

• A calculator 

• A worksheet 
  

Participants measure the dimensions of the biscuit box, calculate its volume, make up 

nine more boxes with the same volume, enter the results in a table and find the shape 

with the smallest surface area.  

 

(It is a good idea here to have a class discussion about why the biscuit company sells 

their biscuits in a box of this shape – instead of the perfect cube which is the best shape.) 

  

BISCUITS   
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Part 3 

BULLY BEEF 

Equipment required for each group: 

• A calculator 

• A worksheet 

In this final section, participants find the minimum surface area of a tin of bully beef. The 

tin is twice as long as it is wide. This means that, with a constant volume of 576cm
3
, it is 

possible to make a mathematical model of the problem and use calculus to find the 

optimum dimensions. The graph of the problem is also very interesting. 

 

CONCLUSION 

I use my laptop with Excel for the tables and 

Autograph for the graph. This is interesting and 

motivating for my learners.  However I also did this 

activity before I had a laptop and it worked very 

well. Your learners do lots of talking and discussion 

which is good. 

Mrs SM Southwood helped me prepare this 

document. 

 

 DIMENSION 1 DIMENSION 2 DIMENSION 3 SURFACE AREA VOLUME 

1      

2      

3      

      

      

      

      

      

      

      

      

 



 51

USING THE EASYGRAPHEASYGRAPHEASYGRAPHEASYGRAPHTMTMTMTM    STENCILSTENCILSTENCILSTENCIL IN THE 

CLASSROOM  
Jessica Sherman 

University of the Witwatersrand 

Jessica.Sherman@wits.ac.za 

Target audience: FET teachers and teachers in training. 

Duration:  2 hours  

Maximum no. of participants: 35 

Motivation for Workshop 
In the new CAPS document as well as the current FET mathematics curriculum, 

‘functions’ form  35 marks (23,3%) of Paper 1 in the Grade 12 examination. At the same 

time the teaching of graphs has changed substantially over the years from a focus 

accurate drawings of the graphs to a more interpretative approach. The new emphasis is 

on the transformations of the various graphs according to the change in size of one of the 

variables, ‘a’, ‘p’, ’q’ or ‘k’. This workshop aims to help teachers become familiar with 

the requirements of the curriculum using the EasygraphTM
 stencil and to explore ways f 

of teaching the various transformations of functions. 

It is still important to investigate and do the point by point plotting of the graphs before 

using the stencil to sketch the graphs.  

Content of Workshop 

The purpose of this workshop is to introduce FET teachers to the EasygraphTM
 stencil 

and to explore the ways it can be used in the classroom.  

The material provides all the information required to sketch the curves with the stencil. 

The workshop will look at ways in which the material can be used and adapted. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Practice in sketching all the basic function 40 min 

Teaching functions which shift 60 min 

Discussion 20 min 

 

Each participant will receive their own stencil as well as a comprehensive note 

package.  
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INTRODUCTORY ALGEBRA: CHOOSING AND USING EXAMPLES 

TO IMPROVE LEARNER PERFORMANCE 

Jill Adler, Vasen Pillay and Others In WMC Project 

Wits Maths Connect (WMC) Secondary Project – University of the Witwatersrand 

Jill.Adler@wits.ac.za 

 

Target audience: Senior phase and FET teachers, Teacher educators 

Duration: 2 hours 

Maximum no. of participants: 50 

Motivation for Workshop  

The transition from arithmetic to algebra is one of the most important transitions that 

learners must make in their learning of mathematics. Learners without algebraic 

competence are unlikely to succeed in Mathematics at FET level. While many teachers 

feel comfortable to teach introductory algebra, research suggests that even Grade 10 

learners are not fluent with basic algebraic symbol manipulation. This workshop will 

provide practical teaching strategies to help learners with introductory algebra, strategies 

that are appropriate for many topics in mathematics.  

 

Content of Workshop  
In this workshop we will engage with tasks developed in the Wits Maths Connect 

Secondary Project, as part of the professional development component of the project. 

The tasks range from introductory algebra in Grade 8 to working with exponents in 

Grade 10, and working with expressions and operations. All tasks have three key 

features:   

• They focus on very specific aspects of working with algebraic expressions  

• They illustrate the importance of making very careful choices of the examples to use 

in class 

• They provide opportunity for what are known as learner-generated examples 

 

During the workshop participants will work on the tasks and the WMC team will discuss 

the principles that informed the development of the tasks. We will also share some of our 

experiences from trialing these tasks in project schools. Thereafter participants will have 

opportunity to design and share their own tasks similar to the example given above.  
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PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction and overview of project and materials 10 min 

Working on examples of introductory algebra tasks, followed by discussion 40 min 

Principles informing design of tasks 15min 

Participants develop own tasks, followed by discussion 40 min 

Wrap up 15 min 

 

SOME OF THE TASKS WE WILL DISCUSS 

1. Structured learner responses and their possibilities 

a. Grade 8, working with simple terms and expressions 

What values can we put in the boxes to make the statements true? 

1. � + � = 5p 

2. � + � + � = 5p 

3. � + � + � = 5p - 4 

Write at least three solutions for each of 1 – 3 above 

 

 

b. Grade 10, working with exponents 

What values can we put in the boxes to make the statements true? 

1. � × � = 6x
3 

2. � × � × � = 6x
3
 

Write at least three solutions for each of the above 

 

 

 

2.     Unstructured learner tasks and their possibilities 

a. If 4a
2
 is the answer, what is the question? 
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CALCULUS FOR TEACHING: CONCEPTUALLY-BASED 

MATERIALS FOR TEACHERS   
Julie Hannah and Craig Pournara  

University of the Witwatersrand  

julie.hannah@wits.ac.za, craig.pournara@wits.ac.za  

Target audience: Senior phase and FET teachers, Teacher educators  

Duration: 2 hours 

Maximum no. of participants: 50  

Motivation for Workshop 

There is much debate about what mathematics teachers need to know and how they 

should know it. In this workshop we will work with examples of calculus materials 

specifically designed for teacher education This will provide opportunity to grapple with 

these issues. The materials will soon be available in the public domain, and  so this is an 

ideal opportunity for maths teachers, mathematicians and maths teacher educators to 

engage with the materials and consider their use in a variety of contexts.   

 

Content of Workshop 
In this workshop we will work on materials developed by the Calculus for Teaching 

Project, the focus of which has been the development of calculus materials for pre-

service and in-service teachers. The materials have been piloted with pre-service 

secondary maths students at Wits University in recent years. The materials do not present 

concepts in the manner of a standard calculus textbook, but are designed around 

exploratory tasks. In addition to developing calculus concepts, these tasks also provide a 

rich context for strengthening concepts related to other areas of school mathematics; 

addressing issues related to the process of teaching and learning mathematics, and 

highlighting aspects of the nature of mathematics. The workshop will be structured 

around tasks which illustrate some of the above aspects, as well as showing how the 

materials develop the underlying notions of integral and differential calculus in an 

interlinked way, rather than as two separate topics. 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction, overview of Calculus for Teaching project 10 min 

Working on a selection of pre-calculus tasks interspersed with discussions 40 min 

Working on a selection of calculus tasks interspersed with discussions 60 min 

Discussion  10 min 
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“MATHEMATICS IS A JOURNEY! ENJOY THE RIDE!” 

Keith A Scheepers and Magdalena Benn 

Cape Teaching and Leadership Institute 

kscheepe@pgwc.gov.za  mabenn@pgwc.gov.za 

Target audience: Intermediate Phase 

Duration: 1 hour 

Maximum no. of participants: 30 

Motivation for Workshop 

It will show educators that Mathematics should not only be taught in isolation. Workshop 

will also show educators how to integrate Mathematics into other learning areas. 

Content of Workshop  
Taking learners on a family outing. Completion of Insurance Form, will be used as data. 

Complete restaurant bill, decide what type of accommodation on a budget, going on a 

safari and view different type of animals (complete table using computation skills), 

complete medical form and pay doctor, complete fuel expenses. At the end that will draw 

up a simple budget requiring them complete income and expenditure statement. Learners 

will be exposed to writing out cheques. These activities are all about having fun while 

learning Mathematics. 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction of presenters  5 min 

Handing out of material 3 min 

Dividing participants into groups 3 min 

Explanation of activities 10 min 

Doing of actual activities and integration into other Learning Areas 35 min 

Questions and Answers 4 min 
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MAGIC OF MARATHONS 
Kerryn Leigh Vollmer 

RADMASTE, University of Witwatersrand 

Kerryn.Vollmer@wits.ac.za  

Target audience: FET Mathematics 

Duration: 2 hours 

Maximum number of participants: 40 

Motivation for Workshop 

Running, like mathematics is a passion.  Many people become addicted to it.  In South 

Africa, many will say that you cannot call yourself a runner unless you have run the 

Comrades marathon.  This workshop looks at the Comrades marathon and the World’s 

Most Beautiful Race – the Two Oceans Marathon.  It analyses runners’ finishing times in 

these two races to see if we can predict one knowing the other.  Runners of these races 

are encouraged to attend this workshop and bring their own finishing times to add to the 

data. 

 

This workshop looks at the relationship between runners’ finishing times in the 2010 

Two Oceans Marathon, and the 2010 Comrades Marathon by plotting times on a 

scatterplot, and calculating the regression coefficient.  Participants who have run these 

marathons are requested to come along and add their times to the data. 

 

Content of Workshop 

• Participants will plot data on a scatter plot to look for a relationship. 

• Participants will enter this data in a calculator, and use the calculator to find the 

regression coefficient and the equation of the regression line. 

• Participants will draw the regression line on the scatter plot. 

• Participants will use both the regression line and the calculator to make 

predictions. 
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WORKBOOK PROJECT  

Lindiwe Tshabalala and Liezel Blom 

School Principal and SATeacher 

Liezel@sateacher.co.za 

 

Target audience: Foundation and Intermediate Phase Teachers 

Duration: 2 hours 

Maximum no. of participants: 100 

Motivation for Workshop  

The aim of the workshop is for teachers to understand the development of the workbooks 

– behind the scenes – how the NCS, FFL and CAPS were used. The workbooks are 

developed to provide organised work in the form of worksheets for every child in 

mathematics and language. The aim of the workbook project is provide every child with 

two books of worksheets – one for numeracy/mathematics and one for literacy/language 

in the child’s mother tongue.  

 

Content of Workshop  

• Development of the workbooks – behind the scenes.  How various resources such 

as the NCS, CAPS and Foundations for learning were used to develop these 

worksheets. 

• The sequencing of the worksheets.  Different options. 

• The workbook as a resource. 

• The layout of a worksheet. A practical activity. 

• The revision of worksheets. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES. 

Development of the workbooks.  15 min 

The sequencing of worksheets.  15 min 

The workbook as a resource. 15 min 

They layout of a worksheet.  A practical activity. 60 min 

The revision of worksheets. 15 min 

Workshop material:  100 CDs with Maths workbooks. 
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TRANSFORMATIONS OF GRAPHS USING GEOGEBRA  

Lynn Bowie 

University of Witwatersrand 

Lynn.Bowie@wits.ac.za 

 

Target audience: FET Mathematics teachers, preferably with some experience of using 

GeoGebra to draw graphs 

Duration:  2 hours 

Maximum no. of participants: 30 

Motivation for Workshop 

The workshop focuses on a key area of the FET mathematics curriculum and approaches 

notion of transformation in a new way (using technology). The workshop is intended to 

lead to a deeper appreciation of the concept of transformation of functions. 

 

Content of Workshop 
In this workshop we will: 

• Discuss the core ideas of transformations with participants. 

• Introduce participants to the use of GeoGebra for graphical representation of 

functions and the use of the slider to change parameter values. 

• Provide participants with activities (which use GeoGebra) to work on in order to 

explore the nature of different transformations. 

• Explore transformations of functions specified in the FET curriculum as well as 

other functions (e.g. piecewise functions). 
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GeoGebra notes for transformation of functions and piecewise functions 

These notes draw on the following sources: 

• GeoGebra in 10 Easy Lessons by Gerrit Stols  

Available at http://school-maths.com  

• Introduction to GeoGebra by Judith Hohenwater and Markus Hohenwater.  

Available at http://www geogebra.org 

GeoGebra can be downloaded from the site: http://www.geogebra.org. It is free. 

 

Changing the parameters of functions with sliders 

You can create and use sliders to change the parameters (or coefficients) of the equations 

of graphs.  For example, you can input y=a*x^2 into the Input Bar and then see how the 

shape of graph varies as you change the value of a with a slider. 

Creating sliders  

1. Select the Slider tool   in the Construction Tools by left−clicking on it with 

the mouse. 

2. Click in the Graphics Window where you want to locate the slider. The following 

window will appear: 

 

3. Click the Apply button and a slider will appear.  

 

4. Go to the Construction Toolbar and select the Arrow tool  . 
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5. Use the arrow to drag the point a on the slider. Notice how the value of point a on 

the slider changes. Also notice that its minimum value is −5; its maximum value is 

5 and it moves in increments of 0.1.  

6. Now repeat steps 1 and 2 to create another slider. In the slider window you can 

change the slider name and its min and max value as well as the increment size. 

Call this new slider k. Let k go from, say, −10 to 6 with an increment of 0.2. 

 

 

Using sliders in equations 

1. Open a new window. 

2. Create three sliders. Call them a, p, q. Let them each have min value of − 5, max 

value of +5 and increments of 0.1.  

3. Click on the Input Bar on the bottom of the GeoGebra window. 

 

4. Use the keyboard to type the equation 2( )y a x p q= + + in the Input bar. 

 

5. Press Enter. 

6. Go to the Construction Toolbar and select the Arrow tool. Use the arrow to drag 

the points on the different sliders. You will notice how changes in the parameter s 

a, p and/or q effect both the graph and its corresponding equation (in the Algebra 

window).   
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Tracing the locus of a point on a graph as the graph is transformed 

If , for example, we want to observe how the position of the vertex of the parabola � � �� � -� � 1 changes as  - changes we can do so as follows: 

1. Create a slider for -. 

2. Enter the equation � � �� � -� � 1  in the input bar. 

3. Use the point tool  to place a point exactly on the vertex of the parabola.  

4. Right click on the point. From the drop down menu that appears select  Trace On. 

5. Move the slider for -. A trace of the position of the vertices of the parabolas will 

appear. 

 

Question: What is the equation of the curve defined by the path of the vertices? 
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Using GeoGebra to draw piecewise functions 

Functions may be defined differently on different parts of their domain. Such a function 

is called a piecewise function. 

For example, the function f defined as: 

2 2 1
( )

3 1

x x
f x

x x

 − ≤
= 

+ >  

is a piecewise function because it consists of different pieces, each defined on a different 

domain. 

 

     

To draw the above piecewise graph using GeoGebra, you need to enter the following 

command in the Input Field: 

If [x ≤ 1, x^2−2, x+3] 

You can think of this as saying:  

If � .  1, draw ����  �  �� −2. Else draw ����  �  � � 3. 
 

You can “nest” if commands to make more complex piecewise functions  

If[x ≤ 1, x² - 2, If[x > 2, x + 3, 5]]  

will draw the graph of ���� � / �� � 2                     � . 15                     1 0 � 0 2� � 3                         � 1 2
2 

 

Participants should bring these notes with them to the workshop to refer to. The 

activities for participants will be handed out during the workshop. 
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TWITTER+THINKING=TWINKING IN THE CLASSROOM 

Maggie Verster 

ICT4Champions 

Maggie@maggie.co.za 

Target audience: All 

Duration: 2 hours 

Maximum no. of participants: 120 

Motivation for the Workshop  
Social media (Facebook, twitter, Mxit) has become mainstream with our learners 

constantly in contact with one another using their cellphones. This workshop will 

endeavor to show how we can use Twitter (a low bandwidth simple microblogging tool) 

in the following ways: 

• As a communication tool. 

• As a higher order thinking tool. 

• As a way to construct a personal learning network. 

• As a way for learners to submit work on the fly using their cellphones. 

• As a feedback/ polling system. 

• As a group monitoring system. 

Content of Workshop 
We will first start by creating twitter accounts (but it would be a good idea if participants 

can register beforehand for a twitter account, see powerpoint learning object).  We will 

model accessing twitter both from our computers as well as our cellphones. We will then 

go through the basic steps of tweeting, replying to someone, retweeting, sharing web 

pages, searching for hashtags and creating a personal learning network. 

We will then answer questions using a twitterpoll and submit “classwork and homework” 

using our cellphones. 

We will look at engaging learners at a high order level using twitter. 

We will create a personal learning network by following great mathematics teachers 

globally.  
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PATTERNS IN THE SENIOR PHASE  

 Makgoshi Manyatshe 

RADMASTE CENTRE, University of the Witwatersrand 
Makgoshi.manyatshe@wits.ac.za 

Target audience: Senior Phase Teachers 

Duration:  2 hours 

Maximum no. of participants: 30 

Motivation for Workshop 
One of mathematical problem solving skills that the learners need to acquire is to 

identifying pattern where possible in a given problem. The majority of learners lack this 

skill hence it is difficult for them to solve problems of this nature.  

 

Content of Workshop  
To gain an understanding of algebra, learners must be introduced to the concept of 

patterns, relationships, variables, expressions, equations and graphs in a wide variety of 

contexts. In most cases the Senior Phase learners cannot see the connection between 

patterns, tables, rules and graphs. The main objective of this workshop is to explore the 

connection between graphs and other representations of relationships such as tables and 

rules.  

 

Workshop participants will get hands-on experience with activities. They will also be 

given the opportunity to share with one another on their personal experiences in their 

classrooms regarding the teaching of patterns and relationships. 
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UNDERSTANDING MATRIC FINANCE  

Marc Ancillotti 

St Stithians College 

emancillotti@stithian.com 

Target audience: Grade 12 Teachers who have some basic understanding of finance  

Duration:   2 hours 

Maximum no. of participants: 40  

Motivation for Workshop  

As an AP Maths teacher who has enjoyed teaching the finance section for years, I have 

noticed that many other teachers are uncomfortable with this (new) section and need 

some guidelines as to how to overcome some of the subtleties in the language and overall 

meaning of this section. 

 

Content of workshop 
I will work through the entire matric section, outlining all the potential pitfalls whilst 

providing useful guidelines and tips in order to manage all the tricks and subtleties of this 

section. 
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DEVELOPING ASSIGNMENTS FOR THE TOPIC OF GRAPHS IN A 

MATHEMATICAL LITERACY CLASSROOM  

Marc North 

mnorth@telkomsa.net 

 

Target audience: FET Mathematical Literacy educators 

Duration:  2 hours 

Maximum no. of participants: No limit 

Motivation for Workshop 

The intention of the workshop is to provide participants with the opportunity to engage 

with the different aspects involved in developing assessments that are appropriate for use 

in the Mathematical Literacy classroom.  

 

Content of Workshop 
Participants will be invited to moderate an existing assessment, discuss aspects of that 

assessment, and use this discussion to inform the development of assessment items for 

Grades 10 and 12. It is hoped that the workshop will afford participants the opportunity 

to engage with the graphs component of the curriculum in more detail and to explore 

considerations involved in the design and construction of quality formal assessment 

items. Most importantly, however, participants will have fun and will eat loads and loads 

of chocolate! 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Presentation on key aspects of the graphs component of the curriculum (both NCS and 

CAPS). 
20 min 

Moderating a given Grade 11 graphing assignment and discussion 40 min 

Designing Grade 10 and 12 graphing assignments and discussion.  60 min 
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UNDERSTANDING THE MATHEMATICAL LITERACY CAPS 

DOCUMENT  

Marc North 

mnorth@telkomsa.net 

Target audience: FET Mathematical Literacy educators 

Duration:  2 hours 

Maximum no. of participants: No limit 

Motivation for and Content of Workshop 

The Mathematical Literacy CAPS document contains significant differences from the 

current NCS document in terms of approach to teaching and assessment and content 

focus. The intention of this workshop is to outline and clarify these differences and to 

provide participants with the opportunity to experience the “spirit” of the CAPS 

document by designing teaching activities based on the contents of the document. 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Presentation on the statement of philosophy/approach adopted in the CAPS document. 40 min 

Developing teaching activities based on the contents of the document. 60 min 

Discussion and questions.  20 min 
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CALCULATOR BASICS 

Merrick James 

James Ralph Pty Ltd 

casio.calc.wc@gmail.com 

Target audience: Intermediate Phase 

Duration:  1hour 

Maximum no. of participants: 50 

Motivation for Workshop  

There are those who believe that the use of calculators in the classroom results in laziness 

in the learners, and others will argue that calculators are an irreplaceable learning tool in 

the classroom. Join me and you be the judge. 

 

Content of Workshop  
The aim of the workshop is to introduce calculator skills by doing activities that can be 

used in the Intermediate Phase. 

A PowerPoint presentation will be given with worksheets for participants. 

Participants will work individually and in groups. 
 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Resourcing and management 2 min 

Mathematical operations 8 min 

Complete & create patterns 8 min 

Constant functions  8 min 

Estimate and check your answers 8 min 

Checking and place value 8 min 

Common fractions and decimal fractions 8 min 

Play number games 8 min 
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BODY PARTS  

Micky Lavery  

RADMASTE CENTRE, University of Witwatersrand 

merryl.lavery @wits.ac.za 

Target audience: Grade 8 and 9 teachers 

Duration: 2 hours   

Maximum no. of participants: 30 

Motivation for Workshop  

This workshop hopes to make participants feel more confident about trying real life data 

collection and analysis in the classroom. Bivariate data about the body will be collected 

and analysed during the workshop.  

 

Content of workshop  
This workshop focuses on scatter plots in the Data Handling section of the curriculum. In 

the NCS, grade 8 and 9 and CAPS grade 9, learners have to draw and interpret scatter 

graphs.  

In this workshop, participants will see bivariate data in action through measuring and 

recording each other’s hand-spans and foot lengths (for example); then plotting and 

interpreting scatter plots of this data.  

Having this experience should make participants aware of the problems their learners 

may experience when doing the same or similar tasks. This practical approach to working 

with bivariate data should assist with the understanding of the terms “bivariate data”, 

“scatter plot” and “correlation”.  

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Discussion of bivariate data, scatter plot and correlation (Example) 20 min 

In groups of ten, participants will gather data on two variables related to the body  35 min 

Participants will graph their results on the grid provided and decide if there is a 

correlation between their chosen variables 

30 min 

Participants will draw their scatter plot on the chalk board and report back on their 

findings 

20 min 

Summing up 15 min 
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1.  Discussion: 

When you have two quantities associated with one item, this is known as bivariate data. 

When we graph bivariate data, we do so on a scatter plot or scatter diagram or scatter 

graph. 

Correlation is an indication of possible relationships between the two quantities. 

Scatterplot 

 

As the masses increase,............................................................................................ 

 

Description of different types of correlation: 

• POSITIVE correlation:  as one variable increases, the other also increases; or as one 

variable decreases so the other also decreases,. 

• ZERO correlation:  no relationship exists between variables. 

• NEGATIVE correlation:  as one variable increases, the other decreases; or as one 

variable decreases the other increases. 

In the example involving the height and mass of ten boys, one could say there is a 

positive correlation between height and mass. 
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These four scatter plots show different types of correlation:  

Positive 

correlation 

Strong positive 

correlation 

 

Zero correlation 

 

Negative 

correlation 

 

2. Activity: 

Investigating whether there is any relationship between two variables related to the body.  

• hand-span (the distance between the tip of your thumb and the tip of your little 

finger when your hand is outstretched) and length of foot 

• distance between eyes and circumference of head 

• hand-span and arm-span (the distance between the ends of your middle fingers 

when both of your arms are outstretched). 

• height and arm-span 

 

1. In groups of ten, select ONE of the above pairs and measure each other according 

to the pair’s requirements.  Each group should choose a different relationship to 

investigate. 

  



 72

2. Fill in the information on the following table: (Write what was measured below 

Measurement 1 and Measurement 2). 

Person’s name Measurement 1: Measurement 2: Ordered pairs 

    

    

    

    

    

    

    

    

    

    

    

    

3. Decide on what you are going to plot on each of the axes and the size of their 

units. Draw the axes on the squared paper on the next page. 

4. Graph your ordered pairs on the set of axes. 

5. Study the points on your scatter graph. 

Is there any correlation between the points? 

          If there is a correlation, describe this correlation. 

6. Report back on your findings to the rest of the class. 

          Redraw your scatter graph on the chalk board, and describe: 

o Your two variables. 

o Any difficulties you had with measuring them. 

o Whether there is a correlation between the two variables, and if so, how 

strong it is. 
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FIGURATE NUMBERS AS CONTEXT FOR DEVELOPING 

ALGEBRAIC THINKING 
Nelis Vermeulen 

Cape Peninsula University of Technology 

Vermeulen@cput.ac.za 

 

Target audience: GET Senior Phase and FET mathematics teachers 

Duration: 2 hours 

Maximum no. of participants: 50 

Motivation for Workshop 

In recent years, the attempt to develop learners’ algebraic thinking before (and while) 

they are “officially” introduced to (elementary) algebra in (about) Grade 8, has gained 

international momentum.  

The two key elements of algebraic thinking are: 

– Generalised arithmetic: Using arithmetic to develop and express generalisations  

– Functional thinking: Identifying numerical and geometric patterns to describe 

functional relationships  

 

Aims and Content of Workshop  

To, in the context of figurate numbers and through active involvement, create the 

opportunity for teachers to,  


 develop their own skills towards algebraic thinking, by 

- finding rules that describe functional relationships 

- generalising these rules using symbolic (algebraic) language 


 investigate, conjecture, and validate these conjectures using algebra and spatial 

reasoning 


 discover and appreciate (some of) the wonder of number patterns, and how this 

provides numerous opportunities to develop algebraic thinking 


 provide teaching ideas and materials for teachers. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Overview of algebraic thinking, with references to the NCS 30 min 

Figurate numbers: what, how, rules and generalizations 60 min  

Applications of figurate numbers to promote algebraic thinking 90 min 
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2. WHAT ARE FIGURATE NUMBERS? 

Figurate numbers are numbers that can be represented by a regular geometrical 

arrangement of equally spaced points.   

2.1 Triangular Numbers: 

  .    .      . 

  .   .     .   . 

     .  .  . 
 

11 =T           32 =T   63 =T  Complete: 4T = …..     =5T …. 

2.2 Square Numbers: 

     .       .   .   .    .    . 

          .   .   .    .    . 

       .    .    . 
 

11 =S   42 =S    93 =S   Complete:  4S =….  =5S …. 

 

     

2.3     Pentagonal Numbers (Type 1: Regular Pentagons): 

      . 

     .    .           . 

.   .         .        .            .          . 

     .     .          .         .         . 

       .      .      . 
 

11 =P    52 =P     123 =P   Complete: =4P   …. 
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3. GENERATING FIGURATE NUMBERS 

 

3.1 Square Numbers (S) 

         What are the values of the 6
th

, 10
th
, 100

th
, n

th
 square numbers (

6
S , 10S , 100S , nS )? 

3.2 Triangular Numbers (T) 

What are the values of 6T ; 10T ; 100T ; nT ? 

Time to reflect: After you determined 6T ; 10T ; 100T ; nT  spend some time on the 

following questions:  

* What method(s) were used by 

- You 

- Your group 

- Other participants 

* What did you learn in the process? 

* For which grade(s) are the mathematics required here suitable? 

3.3 Pentagonal numbers (P) – Type 2 

Find 6P ; 10P ; 100P ; nP . 

 

4. RELATIONSHIPS BETWEEN NUMBERS 

4.1 Investigate: “Any square number >1 can be expressed as the sum of two 

consecutive triangular numbers”. 
E.g:  4 = 1 + 3 ;   9 = 3 + 6 

4.2 If you are convinced of the truth of the statement in 4.1, then 
(a) prove it algebraically  

(b) illustrate it geometrically  

 

4.3  Study the following pattern:          1 = 1 

                    1+2 = 3 

                         1+2+3 = 6 

                     1+2+3+4 = 10 

4.3.1 Do the sums to the right of the = sign look familiar? …… Who are they? 

4.3.2 Formulate your observation.  
Does this correspond to earlier observations?  

4.4 Complete the following table.  

Describe everything you notice in words, and then explain it, using algebra 

and geometric shapes. 
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Triangular Numbers Difference Sum 

T1 and T2  ( 1and 3) 

T2 and T3  (3 and 6) 

T3 and T4 (....and ....) 

T4 and T5 (....and ….) 

T5 and T6 (….and ....) 

2 

.. 

.. 

.. 

.. 

4 

.. 

.. 

.. 

.. 

 

5 YOU CAN’T ESCAPE THEM….. 
 

5.1 Pyramid blocks 
Building blocks are stacked as shown: 

 

5.1.1 How many blocks are needed to build a pyramid of 50 rows? 

5.1.2 How many rows high can you build a pyramid consisting of 1830 blocks? 

 

5.2 Study the following pattern:  

     1 

          2      3 

                         4       5      6 

                      7       8       9      10 

 

If the pattern is continued…. 

5.2.1 What is the first number in the row 100? 

5.2.2 What is the value of the number in the middle of row 51? 

 

5.3 210 round water pipes are stacked as shown in the diagram. 

Determine the number of pipes that must be placed in the 

bottom layer in order to have one pipe in the top layer. 

5.4 Check: 1
3
 = 1

2
     

   2
3
    = 3

2
  -  1

2
    

   3
3
    = 6

2
  -  3

2
    

   4
3
    = 10

2
  -  6

2
    

 Write down the next row and the 10
th

 row. 



 

5.5 The triangle shown alongside is known as Pascal’s triangle.

5.5.1 Write down the next three rows.

Share your method(s) with others.

     

5.5.2 Do you observe any triangular numbers in Pasc

 

5.6 The handshake problem:

If 2 people shake hands, 1 handshake is made (draw a diagram to visualise this).

If 3 people shake hands, 3 handshakes are made (draw a diagram to visualise this).

If 4 people shake hands, 6 handshakes are made (d

 How many handshakes will be made if 20 people shake hands?

 

6 GOING UP? 

Spherical objects, such as marbles and tennis balls, are 

stacked to form beautiful 3-

11 =M  42 =M   

Complete: =4M …..  

These numbers are known as the

6.1 Study Pascal’s triangle in 5.5 (after you have drawn 

next three rows) and see if you can

numbers in the triangle. 

6.2 Find 10M  
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shown alongside is known as Pascal’s triangle.  

        1     1

Write down the next three rows.          1 

Share your method(s) with others.        1   3    3    1

     1    4 

Do you observe any triangular numbers in Pascal’s triangle? 

The handshake problem: 

If 2 people shake hands, 1 handshake is made (draw a diagram to visualise this).

If 3 people shake hands, 3 handshakes are made (draw a diagram to visualise this).

If 4 people shake hands, 6 handshakes are made (draw a diagram to visualise this).

How many handshakes will be made if 20 people shake hands? 

Spherical objects, such as marbles and tennis balls, are 

-D patterns: 

103 =M         

=5M ….. 

These numbers are known as the tetrahedral numbers.   

Study Pascal’s triangle in 5.5 (after you have drawn 

next three rows) and see if you can find tetrahedral 

1 

1     1 

  2    1 

1   3    3    1 

  6    4    1 

If 2 people shake hands, 1 handshake is made (draw a diagram to visualise this). 

If 3 people shake hands, 3 handshakes are made (draw a diagram to visualise this). 

raw a diagram to visualise this). 

 

often 

the 
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DATA HANDLING 101 – CAN YOU HANDLE IT?  

Nicholas Ryan Smit  

Grayston Preparatory  

nics@graystonprep.co.za  

Target audience:  Intermediate phase 

Duration: 2 hour workshop 

Maximum no. of participants: 40 

Motivation for Workshop  

My workshop aims to change the way data handling and graph work is taught to make it 

more understandable and accessible.  It aims to provide a sound foundation of knowledge 

and concepts relating to data handling and graph work.  A range of quick fire ideas will 

also be discussed which can help learners retain what they are taught in this section.   The 

workshop also includes short activities at regular intervals.  After the activities a brief 

time will be given for general discussion. 

Content of Workshop  

In today’s fast pace society learners are bombarded by large amounts of information.  A 

sad reality is that the learners aren’t always able to identify what is important or not; 

what is worthwhile retaining or not. This results in a lot of what is taught being lost.  In 

order to address this we, as educators, need to look at our teaching methods and make the 

experience of teaching and learning a more interactive and enriched. 

 

The workshop will cover data handling and graph work for the intermediate phase.  The 

time will be spent imparting knowledge, practising skills, working through short 

activities and having general discussions throughout the workshop. 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction  20 min 

Data analysis 30 min 

Discussion 10 min 

Graph work  40 min 

Closing activity & discussion 20 min 

 

  



 79

TRANSFORMING FIGURES BY DILATION 
Nomathamsanqa Tokwe 

Rhodes University 

t.tokwe@ru.ac.za 
 

Target audience:  Senior Phase 

Duration:  1 hour 

Maximum number of participants: 30 

Motivation for Workshop   
In my experience working with teachers I found that they are faced with a dilemma, 

which is lack of understanding and interpretation of some concepts that the Curriculum 

and Assessment Policy Statement (CAPS) requires them to teach.  I have observed 

“Dilation” to be one of those neglected concepts that are left untaught.  I want to share 

with other curriculum implementers the strategies that I have been using and proved to be 

making enlargements easier to understand. Hopefully this workshop will make a 

difference in teaching dilation. 

 

Content of Workshop:  

The workshop will begin by recapping the 3 basic types of transformation which are 

congruency transformations so that they see the difference with the 4
th

 type which is 

dilation (similarity transformation). The next will be an introduction to dilation 

(enlargements) by performing simple activities using grids using scale factors. 

 

Activities will be done where participants will enlarge figures using given scale factors, 

determine scale factors of given enlargements, determine centre of dilation in given 

enlargements and also enlarge figure by given centre of dilation. The workshop will be 

ended by doing reflections. 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction 5 min 

Introduction to dilation 5 min  

Activities 35 min 

Reflections 15 min 
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FINDING THE VOLUME AND SURFACE AREA OF  

CIRCULAR 3-D OBJECTS 

Patience Mthembu and Elspeth Khembo 

RADMASTE Centre, University of Witwatersrand 

Patience.Mthembu@wits.ac.za;  Elspeth.Khembo@wits.ac.za 

 

Target audience:  Intermediate and Senior Phase educators 

Duration: 2-hour  

Maximum no. of participants: 30. 

Motivation and Importance of the workshop 

We have seen the ACE teachers experience great challenges with the concepts of volume 

and surface area and their expertise go up to the level of rectangular prisms or cuboids. 

Hence our decision to do a practical workshop on circular 3-D objects…a road, we think, 

not well travelled. 

We want the teachers to deal with the concepts of volume and surface area with 

confidence and to allow them to discover for themselves where the different formulae 

come from. We hope that the workshop will allow them to get excited about these 

concepts that will have a positive impact on their classroom practice.  

Our main aim is to support the teachers to develop the ability to think logically about 

relationships among concepts and situations; the processes of reflection, explanation and 

justification in order for them to confidently develop their own learners’ conceptual 

understanding of volume and surface area. 

 

Content of Workshop 

In this workshop, we investigate the volume and surface area of circular 3-D objects 

focusing on the formulae. 

Step 1:  Investigate the value of Pi (π) using a string and paper plate 

Step 2:  Investigate the value of the area of a circle by comparing the length  

  and width of a rectangle and the circumference of the circle,   

 f ocusing on the formulae: 

o Circumference of a circle with radius r is C = 2πr 

o Area of a circle with radius r is 3 � 45� 

Step 3:  Investigate the volume of pyramids, prisms, cylinders and cones  

  focusing on the formulae: 

Step 4:  teachers will work in groups doing problem solving activities using  

  the appropriate formulae: 
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FLAVOURING MATHEMATICS: LEARNING THE MULTIPLE 

BEHAVIOURS AND RELATIONSHIPS OF A NUMBER BEYOND ITS 

SINGULAR (PRIMARY) NOMENCLATURE. 

Said Sima and Femi Otulaja 

University of Witwatersrand 

Femi.Otulaja@wits.ac.za & 442666@students.wits.ac.za 

 

Target audience: Senior Phase and FET 

Duration:  1 hour 

Maximum no. of participants: 10 – 20 people 

Motivation for Workshop  
How many ways does a number behave? In essence, what are the possible properties of a 

number? How can this number representation be applied in real life? Most learners do 

not seem to know how to represent a number beyond its primary nomenclature (name). 

 

Content of Workshop  
Participants work together in a group to generate a glossary of nomenclatures/behaviours 

for each number given and share with the class how and when each 

nomenclatures/behaviours of that number can be used to solve mathematical problems. 

By so doing, participants model how they could use this form of strategy-based math 

learning instructions to enhance students’/learners’ participation and number sense 

making that would make what is learned meaningful and associative. The development of 

number sense making is critical to extrapolative mathematics learning. This approach 

will provide teachers with alternative ways of teaching how numbers behave and help 

learners remember how to engage the attributes of numbers in solving mathematical 

problems. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction and instructions 15 min 

Activities – generating number nomenclatures/behaviours 25 min  

Discussions, questions and answers 20 min 
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4 x 2 

12- 4 

-2 x -4 

64  
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3
 

-24 ÷- 3 24/3 

4 4096

-5 + 13  
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MAKING MULTIPLICATION MEMORABLE  

Shanba Govender 

Austerville Primary, Durban, KZN 

shanbasg@discoverymail.co.za  

 

Target audience:  Foundation Phase teachers 

Duration: 1 hour 

Maximum no. of participants:  50 

Motivation for Workshop 
Poor mathematics performance  is  often  linked  to  skills  and  knowledge  gained  in  

the  early learning  years.  Being  a  foundation  phase  educator  this  is  a  challenge  that  

I  took   personally thus  decided  that  learners must  have the  basic  understanding  of  

the  mathematical  concept  -  multiplication.   

 

Content of Workshop  

In  this  presentation  educators  will  be  introduced to various  techniques  for teaching  

multiplication, given that each   learner  is  unique  and    is  at  varied  levels  of  

comprehension  and  performance.  One  has  to  take  into  cognizance  that   our  multi-

graded  classes  encompass  the  visual,  the  auditory  and  the  kinesthetic  child. 

Techniques for teaching multiplication:   

• Counting   

• Pictures  and  Visual  Representation 

• Through  Music  and  Rhyme 

• Patterns 

• Fun  and  Games 

• Special  Facts 

• Repetition 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction  5 min 

Activities 40 min 

Discussion 15 min 
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ASSIGNING COGNITIVE LEVELS TO EXAM QUESTIONS  
Stephen Sproule 

University of Tennessee - Chattanooga 

domaths@gmail.com 

Target audience:  FET mathematics teachers 

Duration: 2 hours 

Maximum no. of participants: 60 

Motivation for Workshop 

One of the significant challenges teachers face in the implementation of the FET 

Mathematics curriculum is the setting of tests and examinations using all four cognitive 

levels with appropriate weighting.  

 

The aim of the workshop is to help teachers become more confident in classifying typical 

examination question using the four cognitive levels so that they can set better 

examinations.  

 

Content of Workshop 

In this workshop the presenter will explain and illustrate the four cognitive levels. 

Participants will be given an opportunity to classify typical examination questions using 

the four cognitive levels. A discussion of the role of the four levels in setting classroom 

assessments will focus on reassuring the teachers and building their confidence in setting 

better assessments. 

 

Get good at indentifying the characteristics of questions in each of the four levels! 
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CLASSIFYING GRADE 12 EXAM QUESTIONS 

1.   Simply   a)  
1 1

2 2 2

x x

x x x

+
− +

+ − −
 b)  

12

122
2

12

−

+− +

x

xx

 [4 + 4] 

2.   Solve for x  a)  (3 )(5 ) 3x x− − =  b)  (x + 7)² (x – 2)² = (x + 7) (x – 2)² [3 + 3] 

3.   Evaluate, without using a calculator:   
)x90sin(.xcos90sin

)x180tan().x360cos().180xsin(

−°−°

−°−°°−
 [6] 

4.   Find a value for  x  if   cos x ; sin x ; 3 sin x   is a geometric sequence [3] 

5.   On the same set of axes draw the curves of: 

 f : x → cos x  & g : x → 2sin x  on    x ∈ [-180° ; 180°] 

 Label the curves clearly and show any intercepts with the axes [4] 

6.   The point  (3; 1)  is rotated in an anticlockwise direction about the origin through 

an angle β .  If the image is 
3 3 1 3 3

;
2 2

 − +
  
 

, calculate β . [6] 

7.   Given  ax
2
 + cx – 2 = 0.  When will the roots of the equation be numerically 

equal but opposite in sign? [3] 

8. 

 

a)   Write down the fiver number 

summary for Class A [4] 

b)   Draw the box and whisker 

diagram that represents Class A’s 

marks [2] 

9.  The figure below shows rectangle  ABCD,  A (3; 2);  B(–3; 4);  C(–4; 1)  and  D(a; b).   

Use the figure to answer the questions below. 

 

a)  Find the coordinates of  E,  

where the diagonals meet. [2] 

b)  Hence find the length of  CE [3] 

c)  If  M(–1; 0),  show that 

BM ⊥ AM [5] 

d)  Determine the numerical values 

of  a  and   b [3] 
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10.   Ayanda was given the following calculation:      9 785 627² – 9 785 630 × 9785 624 

 Her calculator gives zero as the answer, which is not correct. Help her by 

determining the  correct answer.   [3]  

11.   Jill negotiates a loan of R300 000 with a bank which has to be repaid by means of 

monthly payments of R5 000 and a final payment which is less than R5 000. The 

repayments start one month after the granting of the loan. Interest is fixed at 18% 

per annum, compounded monthly.  

a)  Determine the number of payments required to settle the loan.  [6] 

b)  Calculate the balance outstanding after Jill has paid the last R5 000. [5] 

c)  Calculate the value of the final payment made by Jill to settle the loan. [2] 

d)  Calculate the total amount that Jill repaid to the bank. [1] 

12.   If  m  and  n  are rational numbers such that 7 48m n+ = + , calculate a possible 

value of 
2 2

m n+ .   [5] 

13.   For how many whole numbers between  100  and  999  does the product of 

the ones digit and tens digit equal the hundreds digit? [4] 

14.   Prove that   
sin 1 1

1 cos tan sin

B

B B B
+ =

+
   [6] 

15.   The graph below represents the equation   
x

y a= .  Some points are shown on the 

graph. 

a)  Calculate the value of  a. [2] 

b)  Sketch the graph of   1
x

y a− =  on the axes given. [2]  

c)  At which point will the graph of   5
x

y a= +    cut the  y-axis? [2] 

 

 

 

 

  

 

 

 

 

M(2; 9) • 
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LEVELS OF COGNITIVE DEMAND  
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PAPER, POLYGONS AND PROOF 
Sue Southwood 

VULA Mathematics Project, Hilton College 

sms@hiltoncollege.com 

 

Target audience:  Educators in the Senior and FET Phases who subscribe to the 

philosophy “Students learn when they are actively engaged.” and are 

interested in different ways of involving their learners in classroom 

activities.  

Audience size: 30 

Time: 2 hours 

 

Motivation for Workshop 
Geometry is back. Geometry needs to be alive. How can we involve our learners in their 

own geometry? Paperfolding has traditionally been a practical method of reinforcing 

concepts in geometry. Folding regular polygons from A4 paper is fun. More exciting, 

though, is proving that the paperfolding methods actually produce accurate figures. 

 

Content of Workshop 

Part 1: 

Folding regular polygons: Participants make a series of regular polygons from A4 

paper. 

• An equilateral triangle 

• A square 

• A pentagon 

• A hexagon 

• An octagon 
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1 + 1 > 2

SQUARE

WHY ?

A 

A' 

1 + 1 > 2EQUILATERAL TRIANGLE

 

                                                                                   

 

  

 

 

 

 

 

The methods of folding 3, 4, 5 and 8-sided regular polygons are shown here. 

 

The method for folding the six-sided polygon is difficult to describe in this format: it will 

be demonstrated in the workshop. 

 

Part 2: 

Proving that the polygons are regular: Participants will work in groups and discuss 

how to prove that the folding methods were accurate.  

For example: The proof that the 4-sided polygon is a 

square is relatively simple. When A is folded down to A' 

the triangles formed are congruent – both right-angled and 

isosceles. Two right-angled isosceles ∆s which share a 

hypotenuse always make a square. 

 

The other proofs are more interesting – and much more 

challenging. It is hoped that the group discussions will lead 

to several alternate proofs.  

1 + 1 > 2PENTAGON? PROVE IT 1 + 1 > 2OCTAGON ?
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The presenter will also demonstrate proofs. 

Some are independent of the size of the initial rectangle of paper. Others are dependent 

on the ratio of the sides of A4 paper. 

 

A4 paper for folding will be provided by the presenter.  

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Part 1 45 min 

Part 2 45 min 

Discussion 30 min 
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MAKING SENSE OF INTEGER OPERATIONS  
Terry Colliton Ed.D. 

The Cathedral School of Saint John the Divine 

tkcolliton@aol.com 

 

Target audience: Intermediate teachers 

Duration: 2 hours 

Maximum no. of participants: 50 

Motivation for Workshop  

The purpose of this workshop is to provide visual and hands-on models for the four 

integer operations. Models will include the number line, thermometers, money, two-

colored chips, and two games.  

 

Content of Workshop  
Participants in this workshop will use readily available or easily made mathematics 

manipulatives to represent integer operations. Many of the models are easily linked to the 

associated algorithms. The presenter will begin with an overview of the more traditional 

models for teaching integer operations (namely the number line and the thermometer), 

and then introduce a number of interactive games. The content is geared toward teachers 

of students who are first learning integer operations or for use with older students who 

have failed to understand or internalize integer operations. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Money model  15 min 

Number line/thermometer 10 min 

Colored chips (actually buttons) with game “Zap” 45 min 

“Walk the Plank” game  30 min 

Questions/discussion 20 min 
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INTEGRATED TEACHING OF ADDITION IN THE INTERMEDIATE 

PHASE 

Thobeka Zuma-Mngambi and Pam Fleming  

 St Stithians Girls’ Prep 

tmngambi@stithian.com; pfleming@stithian.com  

Target audience: Intermediate Phase 

Duration: 1 hour  

Maximum no. of participants: 40  

Motivation for Workshop  

Teachers are often concerned about the time constraints involved in teaching all the 

mathematical concepts in a year. By teaching topics in isolation, it becomes difficult to 

cover everything that is required. This workshop will assist teachers to integrate the 

concept of addition across the 5 learning outcomes. 

 

Content of workshop  
‘Knowledge learned in isolation is rapidly forgotten’ 

Joglekar S, Bhuiyan PS, Kishore S. Integrated Teaching our experience. J Postgrad Med 

1994; 40:23-2 

Integration aims at: 

�  Giving the students a holistic outlook on his studies.  

Integration reduces: 

�  Fragmentation, prevents repetition, learners learn to apply their knowledge, 

teachers benefit from broadening their horizons.  

Why does co-operative learning work? 

� Motivational effect 

� Cognitive Development Effect 

� Cognitive Elaboration Effect 

Face to face interactions lead to the learning of 

Leadership, decision making, clear communication and conflict management 

Our workshop will focus on integrating the concept of addition across 4 learning 

outcomes.   
• LO1:Problem solving 

• LO2:Number and geometric patterns 

• LO4:Measurement 

• LO5: Data handling 

Come to our workshop and see that it is possible to be an amazing and a creative 

educator and still be able to finish teaching all the learning outcomes on time! 
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PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Welcome 

Split the delegates into 10 groups of 4, with mixed grades in each group. 

Looking at the latest research on integration and co-operative learning.  
10 min 

Each group works through their activities on a specific Learning Outcome and discusses 

progression across the Grades.  
15 min 

Delegates teaching the same grade will form a group and share their finding on each of 

the Learning Outcomes.  
20 min 

Discussion on co-operative model, integration as well as progression. 

Ask them to design an integrated activity on a different Maths concept.  

Closure 

15 min 

LO 1- Problem solving 

GRADE 4 

*Nadine and Ruth travel by car from Cape Town to Durban.   

• On the first day, they travelled 450km the distance. 

• On the second day, they only manage to complete the journey by 

travelling a further 875km of the remaining distance.. 

How far is Cape Town form Durban? 

GRADE 5 

*Peter the footpath painter slowly increases the number of cement slabs he can paint each day. 

On day one he paints three, on day two he paints five, on day three he 

paints 8, day four he paints 12 and so on. 

On what day will he paint more than 32? 

 

GRADE 6 

*Each of the six digits 1; 2; 3; 4; 5 and 6 is used once to make up a one digit number, a two digit number 

and a three digit number.  The one-digit and two-digit number add up to 29.  

The two-digit and three-digit numbers add up to 638.  Find the three digit 

number? 
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LO2 

 

 

  

Grade 4-6:  

LO2 

Place the numbers 21 to 29 in the 

circles so that each side in the 

triangle adds up to 100. You can 

use each number only once.  

 

 Place the numbers 21 to 29 in the circles 

so that each side in the triangle adds up 

to 97. You can use each number only 

once.  

Place the numbers 21 to 29 in the 

circles so that each side in the 

triangle adds up to 99. You can use 

each number only once.  



 

GRADE 4 

• Take a ruler and measure each side of your book in mm.

• Add all the sides together. 

Mathematically, what are you calculating?

 

GRADE 5 

Mr Brown is the coach of a soccer team.  For fitness training, he tells the team to run around the outside 

of the field.  If the length of the field is 105m and the breadth is 60m, how far must they run?

 

GRADE 6 

 

 

 *** **** 

*******  

 ******************** 

 ********************* 

 

 

The diagram above represents the shape of Mrs Zuma’s vegetable garden.  What is the total distance of 

her garden? 

  

3 m 

10 m 

8 m 
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L04  

Take a ruler and measure each side of your book in mm. 

Mathematically, what are you calculating? 

Mr Brown is the coach of a soccer team.  For fitness training, he tells the team to run around the outside 

of the field.  If the length of the field is 105m and the breadth is 60m, how far must they run?

   

 

 

The diagram above represents the shape of Mrs Zuma’s vegetable garden.  What is the total distance of 

 

Mr Brown is the coach of a soccer team.  For fitness training, he tells the team to run around the outside 

of the field.  If the length of the field is 105m and the breadth is 60m, how far must they run? 

The diagram above represents the shape of Mrs Zuma’s vegetable garden.  What is the total distance of 
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INVESTIGATING THE EFFECT OF THE PARAMETERS a, p AND q 

USING Casio FX-82ES PLUS SCIENTIFIC CALCULATOR AND 

AUTOGRAPH ON PARABOLIC FUNCTIONS 
Tlou Robert Mabotja 

Limpopo Department of Education Capricorn District  

robetlou@yahoo.com 

 

Target audience: Grade 11 and 12 Educators 

 

Duration: 1 hour 

 

Maximum no of participants: 30 

 

Motivation for Workshop 

In our province Casio FX- 82ES plus scientific calculator played a very important role in 

the development of mathematics to Grade 11 and 12 mathematics learners especially on 

how to determine the effect of parameters by completing the table and how to graph 

function graphs. Casio FX- 82ES plus scientific calculator is an excellent and a powerful 

tool for learners when it comes to the generalizations of function graphs and the 

completion of tables. The purpose of this workshop is to investigate the effect of 

parameters a, p and q on parabolic function  � � '�� � (�� � ). 

 

Content of Workshop 
Participants will: 

• Use Casio FX- 82ES plus scientific calculator to complete the table of 

functions 

• Use graph papers to plot function graphs, i.e. point by point plotting 

using the completed tables. 

• Discuss the effect of parameters from the graphs. 

• Provide some generalizations (what happened to the graphs if 

parameters changes). 
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Learning Outcome 2: Functions and Algebra  

Assessment Standard: 

11.2.2  Generate as many graphs as necessary, initially by means of point-

by-point plotting, supported by available technology, to make and test conjectures 

about the effect of the parameters  p, a and q for functions including: � �'�� � (�� � ) 
 

 

MOTIVATION FOR THIS WORKSHOP 
Reports in the province after a series of school monitoring and support to schools by 

various Mathematics Senior Education specialists in the FET Band has shown that 

educators are teaching functions not according to the required Curriculum requirements, 

they are not following the Assessment standards as stated in the Subject statement or 

Subject Assessment Guideline, not teaching using various technological appliances and 

not applying point by point plotting. Lastly it has been discovered that educators are not 

consulting the Examination Guidelines when assessing their learners because the 

guideline outline what is to be assessed and how. 

 

 

TASK 1 
(Activity 1 and 2): Investigate the effect of parameter a in the graph  � � '��. Participants 

 should generalize the effect of the function  � � '�� if ' 6 0 and ' 0 0. 

 

TASK 2 
(Activity 3 and 4): Investigate the effect of parameter p in the graph  � � '�� � (�� if a is 

constant. Participants are expected to generalize the effect of parameters p in the function  � � '�� � (�� if ( 6 0 and ( 0 0 when the value of a remains constant. 

 

TASK 3 

(Activity 5 and 6): Investigate the effect of parameter q in the graph   � � '�� � (�� � ).  

Participants are expected to generalize the effect of parameters q in the function  � �'�� � (�� � ) if ) 6 0 and ) 0 0. 

 

CONCLUSION 
The workshop will appeal to the Grade 11 and 12 Mathematics educators who wish to 

move from the old way of teaching functions to a more developed, creative, 

collaborative, problem solving and creative thinking approach to their learners. These 

kind of activities using Casio FX- 82ES plus scientific calculator will allow learners to 

apply their mind freely without fear and it will be easy for them to adapt to every 

situation they come across. 

 

  



 98

REFERENCES 
1. Department of Education (2003) National Curriculum Statement Grade (10 - 12) Mathematics. 

 

2. Laridon P et al. 2007 Classroom Mathematics. Grade 12 Learners Book. Sandton: Heineman 

3. Phillip, M.D, Basson, J & Botha, C. Mathematics Textbook and Worksheet (2007) Grade 11 FET 

 

  



 99

PROBABILITY  

Tshililo Mukhaninga 

Maths4stats Statistics South Africa 

Limpopo Province 

TshililoMu@statssa.gov.za 

 

Target audience: Grade 4, 5 & 6 teachers 

Duration: 1 hour  

Maximum no. of participants: 30 

Motivation for Workshop  

Statistics teaching can be more effective if teachers determine and know what it is they 

really want their pupils to know and then provide activities which lead to the discovery of 

these Statistical concepts, concepts such as probability or chance may be best acquired by 

children intuitively through games. 

 

Content of Workshop  

The material offered here provides resources which will enable teachers to implement a 

learner-centered classroom environment where learners work in groups to discover the 

ideas and conduct analyses for themselves. 

The participants will be divided into groups of at least five. A booklet, cup, discs and 

dice will be provided for activities that are divided into three parts. Part A, Part B & Part 

C. 

Participants will conduct different activities to achieve the following outcomes: 

• To compare and classify events from daily life as : 

certain, impossible or uncertain,. 

• Counts the number of possible outcomes for simple trial. 

• Counts the frequency of actual outcomes for a series of trials. 
Reference 

Prof D. North. Intermediate probability notes 2006 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Part A 15 min 

Part B 20 min 

Part C 25 min 
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NUMBER PATTERNS  
Valerie Ramsingh 

University of the Witwatersrand 

Valerie.Ramsingh@wits.ac.za  

Target audience: Foundation Phase 

Duration: 2 hours 

Maximum no. of participants: 30 

Motivation for Workshop  
This workshop explores what teachers need to know and teach in order to help children 

to develop the strong pattern recognition skills they will need to efficiently and 

economically solve problems in the foundation phase and which will later form the basis 

for work to be covered beyond this phase?  

 

Content of workshop  
We can begin by providing the groundwork for pattern recognition. By working through 

various formats in which number patterns can present themselves in the phase, 

participants will get a better understanding of how to identify number patterns, how to 

use this knowledge to solve problems and how to develop number pattern activities for 

their classes.  

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction to patterns with icebreaker 15 min 

Working with number patterns 40 min 

Developing Number Pattern Activities 20 min: 

Working through other formats for patterns 20 min 

Questions 25 min 
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1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 49 50 

51 52 53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 68 69 70 

71 72 73 74 75 76 77 78 79 80 

81 82 83 84 85 86 87 88 89 90 

91 92 93 94 95 96 97 98 99 100 
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1. Fill in the missing numbers 

  63 64 65 66 67 

  73 74 75 76 77 

81 82 83 84    

91 92 93 94 95 96 97 

101  103  105 106 107 

111 112 113  115 116  

121  123 124 125 126  

 

 

2. Which number  does not belong 120, 130, 140, 150, 155, 160, 170, 180 

 

3. Look at these numbers 

 

 

Which of these numbers is in the  

2’s pattern? …………………………….. 

5’s pattern? …………………………….. 

10’s pattern? …………………………….. 

  

125       132        140       164 
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4. What are the next three numbers for each of these patterns 

1, 11, 21, 31 ……...................................................... 

15, 14, 13,12, ………………………………………………… 

20, 17, 14, 11 ……………………………………………… 

5. Complete the patterns 

 

121, 119, 117, ____, _____, 111, 109, _____, ____ 

____, ____, 101, 105, 109, ____, 117 

  72, ___,  ___,  77,  79,  81,  82,  84,  86,  87  , ___,  ____, ____, 94 

R 11,00, ____, R 11,50,  R 11,75,  R 12,00,   ____,   _____,  _____ 

7: 30, ____,  8: 00,  8:15,  ____, ____, 9:00, ____, ____ 

 

6. Write the next three numbers for each of these patterns 

1, 2, 4, 8, ………………………………………………………… 

1, 2, 4, 7, 11, ……………………………………………………… 

5, 6, 8, 9, 11, 12, 14, 15, 17………………………………………… 

99, 96, 95, 92, 91, 88, 87……………………………………………. 

7. Making your own patterns,  
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8. Some other pattern formats 

i.  

 

 

 

 

 

 

 

 

 

 

ii.  

 

 

  

 

 

How many balls will be in:  

the next stack?....................... 

The  6th stack?....................... 

The 8th stack ……………… 

The 10th stack ……………… 

 

iii. Complete the third figure. 

 

 

  

65 

 37 

 22 

   12  

    

 

5 
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USING GEOGEBRA TO SUPPORT THE TEACHING OF NCS 

MATHEMATICS – THE CASE OF CALCULUS 

Werner Olivier 

NMMU  

waolivier@nmmu.ac.za  

 

Target audience:  Mainly FET Educators or Educators with knowledge of the 

 NCS Mathematics Curriculum 

Duration: 2 hours 

Maximum no. of participants:  As many as the available computer lab allows 

Motivation for Workshop  

The  Mathematics  software programme GeoGebra has recently emerged as 

an exciting option that  integrates both  dynamic  geometry and  computer  

algebra  in  one  tool  for  mathematics education. This open-source teaching 

and learning resource has  the added functionality to export a file as a 

dynamic HTLM worksheet for the purpose of independent Mathematical 

investigation. These and other features make GeoGebra an attractive option 

to be included as a tool in a modern technologically based blended learning 

environment.  

 

Content of Workshop  

The workshop aims to inform educators of the potential benefit(s) of 

using GeoGebra-related activities in the NCSMathsclassroom.The main 

functionalities of this open source software programme will be 

demonstrated. In particular, applications to the teaching of key concepts in 

Calculus will be included. Information will also be shared about recent 

developments that havemade GeoGebra more accessible via the internet as 

a teaching and learning resource to educators across the globe. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

1.  Background information about the nature of GeoGebra  5 min 

2.  Overview of the basic features of Geogebra  20 min 

3.  Focussed activities linked to concepts in Calculus  45 min 

4.  Demonstration of dynamic HTLM worksheets  15 min 

5.  References to web-based Geogebra resources for Maths educators  15 min 

6.  Discussion and reflection  20 min 
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USING THE GAMES OF CHANCE TO PREDICT WHETHER THE 

OUTCOME OF THE GAMES ARE FAIR OR UNFAIR  
Yvonne vd Walt and Lucia Janse van Rensburg 

Statistics South Africa: Eastern Cape and Free State 

yvonnevdw@statssa.gov.za; luciajvr@statssa.gov.za  

Target audience:  Senior Primary Grade 9 

Duration:  2 hours 

Maximum no. of participants: 36 

Motivation for Workshop 

Many learners do not understand the differences between Relative Frequency and 

Probability. Many educators shy away from this aspect as they are unsure of how to 

approach this concept as to help the learners to understand the differences. An educator 

with a positive attitude will achieve far better understanding and results of this section of 

work with the learners. Learners react more positively to playing games and seeing the 

outcomes, than just being taught the theory of a concept through the study of chance, the 

learner will also develop skills and techniques for making informed choices. It is crucial 

to know how to draw meaningful conclusions from the given information that is 

presented 

Content of Workshop 
Four games of chance will be played. 

After each game a discussion will be held to determine whether the game is fair or unfair. 

Applying knowledge of tally table to reach the different outcomes. 

Reinforcing that finding the relative frequency of each outcome, which will give an 

estimate of the probability of that outcome occurring. 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Activity 1: Is this game fair?  Using Tally Tables 30 min 

Activity 2: Heads or Tails?  Using Tree diagrams 30 min 

Activity 3: Is this game fair? Cumulative frequency 30 min 

Activity 4: Can you help the teacher?  Random selection 30 min 
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ACTIVITY ONE:  Is this game fair? 
 

GROUP SIZE: 3 

Items needed:  3 coins  3 players (A, B and C)    20 discs 
 

OBJECTIVE: Winner is the player that has the most discs at the end of playing the game 

20 times 
 

THE GAME 

• Place the 20 discs on the table 

• Each player tosses a coin, the winner is the one who has the different result.  

• Each time a game is won, the winner takes a single disc from the centre of the table. 

• The overall winner is the one with the most discs at the end of the 20 trials 
 

Eg of Recording Sheet 

A H T T H 

B T T H H 

C H T H T 

Winner B RE-DO A C 

 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

A                     

B                     

C                     

winner                     
 

Do all players have an equal chance of winning? 

Player Number of 

counters 

        In this example player A has won the game …… 

 A ////   ///             8         Did he have an unfair advantage? 

B ////   /               6  

C ////   /               6        Discuss, give reasons for you answer. 

 

ACTIVITY TWO: Heads or Tails? 
 

GROUP SIZE: 3 

Items needed: 1 coin  3 players (A, B and C)   10 discs 
 

OBJECTIVE: Winner is the player that has the most discs at the end of playing the game 

20 times 
 

THE GAME 

• Place the 10 discs on the table 

• B calls (H or T) and A tosses the coin. The loser is eliminated from playing further in 

this round 
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• C calls (H or T) and the winner from the previous round tosses the coin. 

• The winner of this round gets a disc. 

• Repeat until all the counters have gone. 

• The winner is the one with the most counters 
 

Do all players have an equal chance of winning? 

Player Number of 

counters 

      In this example player C has won the game …… 

 A  ///             3       Did he have an unfair advantage? 

B //               2       Discuss, give reasons for you answer. 

      Hint: use a tree diagram to decide if the game is fair C ////             5 

      

ACTIVITY THREE:  Is this game fair? 
 

GROUP SIZE:  2 (or just subdivide into to 2 teams) 
 

ITEMS NEEDED:  1 die    2 players (A and B)   18 discs (9 for each player) 
 

OBJECTIVE:  The winner is the player that wins all the discs from the other player. 
 

THE GAME 

• Each player is given 9 discs 

• Player A “owns” all the odd numbers on the die, while player B has the even ones. 

• If an odd number comes up, then A wins and takes as many chips away from B as is 

shown on the die, else B wins if an even comes up and similar rule holds 

• The winner is the one that gets the other one into the position that he cannot “pay” 

 

Die shows 1 1 1 4 2 5 etc 
Cumulative A start with 9 10 

(9+1) 

11 

(10+1) 

12 

(11+1) 

8 

(12-4) 

6 

(8-2) 

11 

(6+5) 

 

Cumulative B start with 9 8 

(9-1) 

7 

(8-1) 

6 

(7-1) 

10 

(6+4) 

12 

(10+2) 

7 

(12-5) 

 

 

Die shows                    
Cumulative A                     

Cumulative B                     

 

Is this a fair game?  Discuss in groups and give full reasoning. 
 

The frequency of odd numbers that appear on the die is…………….. therefore the 

relative frequency of odd numbers is ………………………. 
 

The frequency of even numbers that appear on the die is …………………..therefore the 

relative frequency of even numbers is ………………………. 
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ACTIVITY 4:  Can you help the teacher? 
 

GROUP SIZE: 4 ( TEACHER, A, B and C) 
 

ITEMS NEEDED:  1 cup   3 slips of paper  (same size) 
 

OBJECTIVE: In one class there are three people whose surname is Naidoo –  

A. Naidoo, B. Naidoo and C. Naidoo. The class teacher is not very careful and randomly 

puts reports for the Naidoos into envelopes and addresses them. 

What is the chance that each Naidoo gets the correct report sent to him? 
 

THE GAME: 

• The teacher takes three pieces of paper, writes A, B and C on each one and folds it up 

and places into a cup. 

• The teacher shuffles the papers and gets A to draw a paper slip, then B, then C. 

• Results are filled into the recording sheet on the next page  

• Process is repeated until 15 trial have been done  
 

Eg of recording sheet 
 

Trial 

number 

Received by Number getting the correct report 

A B C  

1 B A C 1 
 

There will obviously be 15 such rows where we record the correct number of reports put 

into the envelopes 
 

RECORDING SHEET 

Trial 

number 

Received by Number getting the correct report 

A B C  

1      

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     
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SUMMARY SHEET 

Number of 

correct results 

Group 

Frequency 

Group Relative 

Frequency 

Class 

Frequency 

Class Relative 

Frequency 

0 4 4/15 38 38/120 

1 8 8/15 59 59/120 

3 3 3/15 23 23/120 

total 15 1 120 1 

 

Use a suitable tree diagram to verify what the probability is to get 0, 1 or 3 correctly into 

envelopes.  Why can one not get 2 correct?  What is the relationship between probability 

and the results in the table above? 
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USING CENTRAL TENDENCY TO ANNYLYSE AND INTERPRET 

BAR GRAPHS  

Yvonne vd Walt and Lucia Janse van Rensburg 

Statssa Eastern Cape and Free State 

yvonnevdw@statssa.gov.za; luciajvr@statssa.gov.za 

 

Target audience: Senior Primary Grade 9 

Duration: 2 hours 

Maximum no. of participants: 36 

Motivation for Workshop  

We are often confronted with graphs in the media and do not always know how to 

interpret this as many of us have the book knowledge of statistics, but do not know how 

to implement our knowledge of  Central Tendency and interpret the knowledge when 

confronted with graphs found in the media.  This workshop is aimed at the Grade 9 

educators as to help them prepare the learners of how to interpret information from a 

given graph. Many learners going onto Grade 10 Mathematical Literacy battle with the 

interpretation of graphs. 

 

Content of workshop 

1. Discuss when to use Central Tendency, including the advantages and disadvantages of 

the Central Tendency. 

2. Perform calculations as needed for Central Tendency 

3. Analyse examples give. 

4. Apply knowledge using Bar Graphs 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Activities on Central Tendency and discussing the advantages and disadvantages of each 

of the averages 

60 min 

Using Tally tables  to come to conclusions   15 min 

Using Bar Graphs to come to conclusions  45 min 
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WORKSHEET ACTIVITIES 

ACTIVITY 1. The Mode 

1.  A dice was thrown 12 times, and the scores were 2; 4; 1; 3; 4; 1; 5; 6; 6; 4; 2; 5.   

 

a.  Write the scores in order 

 

b.  What was the modal score? 

 

2.  The heights of 40 trees were measured, and the following results were recorded: 

  Height (in metres) Frequency  

 2,0 to 3,9 2  

 4,0 to 5,9 7  

 6,0 to 7,9 11  

 8,0 to 9,9 13  

 10,0 to 11,9 7  

 

a. What is the modal class? 

 

b. How many trees height is less than the modal class? 

 

c. How many trees height is more than?  

 

 

 

ACTIVITY 2  The Median 

1.  Here are the first round scores in a golf tournament:   

                                  73, 79, 78, 80, 79, 74, 72, 76, 79, 77 and 72.   

 

 a. Write the scores in order of size. 

 

b. What is the modal score? 

 

c. What is the median scores? 

 

d. How many players scored more than the median score? 

 

e. How many scored less than 74? 

 

f. If the lowest and the highest scores were eliminated would the median score change? 
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 ACTIVITY 3 The Mean 
1.  Felicity wrote eight  maths tests.  Her marks, out of  50, were 17, 23, 27, 29, 30, 32, 20 and 36. 

 

a. Find  her mean mark. 

 

b. How many test did she score above her mean mark? 

 

c. What is the median score? 

 

d. How many tests did she score less than the median mark? 

 

e. If there is a mode, what is it? 

 

 

ACTIVITY 4: Spot the error 

 

Study the frequency table of the different events that were represented at the 2008 Olympic Games and 

answer the question that follow: 

 

Sport Codes Number of teams Frequency 

Swimming ////  ////  ////  

Basket ball ////  ///  

Shot put ////  ////  /  

High jump ////  

Hockey ////  ////  //  

Track events ////  ////  ////  ///  

Fencing ////  

 

1. Complete the above frequency table 

2. What is the mode…………………………. and the range? ……………… 

3. Hockey team A scored 13 goals in 5 games, were as hockey team B scored 10  

    goals in 4 games. Which team A or B, has the best average? ……………. 

4. If 104 players played basket ball, how many players in a team? ………………. 

5. The ration of men to women in the swimming event was 3:2. How many women teams participated? 

     ………………….. 
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 ACTIVITY 5:  Determine the Central Tendency in each of the following graphs. 
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HOW I TEACH WITH CELLPHONES 
Duncan Samson and Gerhard Ndafenongo 

FRF Mathematics Education Chair, Rhodes University, Grahamstown 

d.samson@ru.ac.za    g09n6060@campus.ru.ac.za  

 

Target audience:  GET and FET teachers 

Duration: 30 minutes  

Maximum no. of participants:  N/A  

Motivation for Workshop  

Cellphones have become a ubiquitous part of daily life for both teachers and learners 

alike.  The challenge for teachers is to capitalize on this ubiquity and to make use of 

cellphones for educational purposes. 

 

Content of workshop  

This paper explores how cellphones could be used to introduce the Theorem of 

Pythagoras using a variety of VITALmaths video clips. These video clips are short, 

silent, visually appealing, and promote genuine mathematical investigation. A number of 

these video clips, which can be freely downloaded from a dedicated website, will be 

shown and discussed in the presentation. 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Presentation 20 min 

Questions & discussion 10 min 

 

INTRODUCTION 

Cellphones have become an everyday part of life for most learners in South Africa. The 

educational potential afforded by cellphone technology is diverse (Kolb, 2008; Prensky, 

2005). The challenge for educators is thus “to capitalize on the pervasive use of cell 

phones by younger students for educational purposes” (Pursell, 2009:1219). 

This paper shows how cellphones could be used to teach the Theorem of Pythagoras. 

Five VITALmaths video clips are used to introduce the Theorem of Pythagoras in a 

visually appealing way that supports conceptual understanding of the basis of the 

theorem.  
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VITALMATHS 

VITALmaths is an acronym for “Visual Technology for the Autonomous Learning of 

Mathematics”. The VITALmaths project is a collaborative research and development 

venture between the School of Teacher Education, University of Applied Sciences 

Northwestern Switzerland (PH FHNW) and the FRF Mathematics Education Chair 

hosted by Rhodes University, South Africa. The project centres around the development, 

production, dissemination and evaluation of short mathematical video clips designed to 

promote and support the autonomous learning of mathematics. 

VITALmaths video clips are silent, short in duration (typically 1 to 3 minutes), and are 

produced using a stop-go animation technique incorporating natural materials as opposed 

to high-tech graphics. The video clips explore and develop mathematical themes in a 

progressive manner that supports and encourages genuine mathematical exploration. A 

dedicated website has been established to house this growing databank of video clips 

(http://www.ru.ac.za/VITALmaths) from which the video files can either be freely 

downloaded or streamed. 

CELLPHONES & THE THEOREM OF PYTHAGORAS 

Five VITALmaths video clips were chosen to introduce the Theorem of Pythagoras in a 

progressive manner. These video clips will be shown and briefly discussed in the 

presentation. 

Alex’s proof of Pythagoras 

A proposal is made for a visual proof of the Theorem of Pythagoras.  The question is 

raised as to whether or not this constitutes a general proof. 

 

 

 

 

 

 

 

 

Figure 1: Alex’s proof of Pythagoras 

 

 

Ben’s proof of Pythagoras 

A second proposal is made for a visual proof of the Theorem of Pythagoras.  Again the 

question is raised as to whether or not this constitutes a general proof. 
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Figure 2: Ben’s proof of Pythagoras 

Discovering right-angled triangles 

Squares are used to form the edges of triangles in order to discover Pythagorean triples. 

 

 

 

 

 

 

 

 

Figure 3: Discovering right-angled triangles 
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Sum of two squares 

The following question is investigated: Is it possible to construct a third square whose 

area is the sum of two given squares? 

 

 

 

 

 

 

 

 

Figure 4: Sum of two squares 

The Theorem of Pythagoras 

A striking visual approach is used to demonstrate the Theorem of Pythagoras. 

 

 

 

 

 

 

 

 

 

Figure 5: The Theorem of Pythagoras 

 

CONCLUSION 

The intention of this paper was to demonstrate how cellphones could be used in the 

classroom to support the learning of mathematics. Selanikio (2008) makes the pertinent 

comment that “for the majority of the world’s population, and for the foreseeable future, 

the cell phone is the computer”. This sentiment is echoed by Ford (2009) in her 

pronouncement that “the cellphone is poised to become the 'PC of Africa'”. It is hoped 

that this paper will inspire other teachers to take up the challenge of capitalizing on the 

educational affordances offered by cellphones. 
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HOW I TEACH APPLICATIONS OF CALCULUS 
Mark Winter 

University of the Witwatersrand 

Mark.Winter@wits.ac.za 

Introduction 

After the ‘skills’ section/chapter of calculus, I then proceed to applications 

section/chapter where my learners engage with different word problems. Although 

solving word problems poses a big challenge among learners (Acosta-Tello, 2010), most 

learners in my class enjoy this section because they see how the abstract concepts learned 

in the previous section(s) can be applied. They enjoy doing this in groups where sharing 

of ideas is highly emphasized. 

One of the word problems that look challenging involves knowledge of trigonometry and 

is given as follows; 

A piece of steel pipe of negligible diameter is to be carried horizontally around a right-

angled corner from a hallway, 2 metres wide into a hallway, 3 metres wide. Find the 

maximum length that the pipe can have? (Adapted from Anton, 1999) 

 

 
 

 

Description of Content 
Anton (1999:340) outlines a five-step procedure normally used for solving applied 

minimum and maximum problems.  The procedure is given as follows; 

1. Draw an appropriate figure and label the quantities relevant to the problem. 

2. Find a formula for the quantity to be maximized or minimized. 

3. Using the conditions stated in the problem to eliminate variables, express the 

quantity to be maximized or minimized as a function of one variable. 

4. Determine the domain of the primary equation. That is the values for which the 

stated problem makes sense. 

5. Use Calculus techniques to obtain the maximum or minimum. 

 

Learners are put into manageable groups, where they discuss ways of solving the above 

problem by using the procedure above. They then present their findings to the class 

before I come with comments. 
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Conclusion 

I always find group work very effective when learners solve word problems. Challenges 

like, language demands (Barbu, 2010), context of the problem, etc, which contribute to 

the difficulty of many word problems are partially dealt with within the groups. 

 

Reference 

Acosta-Tello, E. (2010) Making Mathematics Word Problems Reliable Measures of Student 

Mathematics Abilities, Journal of Mathematics Education, Vol. 3, No. 1, pp.15-26. 

 

Anton, H. (1999) Calculus, sixth edition, John Wiley and Sons, Inc. USA 

Barbu, O.C. (2010) Effects of Linguistic Complexity and Math Difficulty on Word Problem Solving by 

English Learners, International Journal of Education, Vol. 2, No 2, pp. 1-19. 
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CONNECTIONS BETWEEN F, F' AND F'': HOW I TEACH THEM 
Phumlani P Mahlaba 

Potshini High School, Bergville  

 and the Vula Mathematics Project, Hilton College  

sms@hiltoncollege.com 

 

Target audience: FET teachers of calculus. 

Duration: 30 minutes 

Maximum no. of participants:  50 

Motivation for Workshop  

The aim of my presentation is to use technology to investigate the graphs of four cubic 

functions, their first and second derivatives: what is the same and what is different?   

 

Content of Workshop  

My interest in these connections (patterns) arose as a result of discussions following the 

2010 NCS Paper 1 question 8(a). The question was based on a graph of  a gradient 

function. My question to myself was “What does the graph of  f  ' tell me about  f  and 

also what does it not tell me about f  ?” What followed were similar questions about  f  ''.  

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Presentation 20 min 

Discussion and questions 10 min 

 

CONTENT 

Draw the graphs of each of the following cubic functions. For each function, and on the 

same set of axes, also draw their 1
st
 and 2

nd
 derivatives. 

• f(x) = x
3
 – 4x

2
 – 11x + 30 

• f(x) = (x
2
 – 4)(2x + 1) 

• f(x) = x
3
 – 4x

2
 + 4x 

• f(x) = −x
3
 + 12x + 16 

What is the same? What is different? Explain your ideas. 
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We are inclined to say to our learners “If you want the point of inflexion of a cubic, put 

its 2
nd

 derivative equal to zero and solve.” Why does this work? The graphical part of this 

investigation provides an explanation for this statement. 

Another example: In ALL four cubic functions, the x-intercept of the 2
nd

 derivative is 

• half-way between the x intercepts of the 1
st
 derivative 

• the x-coordinate of the turning point of the 1
st
 derivative 

• the x-coordinate of the point of inflexion of the cubic 
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A 2011 HEXAGONAL PYRAMID  
Sicelo Majola 

Tshanibeswe High School , Bergville  

 and the Vula Mathematics Project, Hilton College  

sms@hiltoncollege.com 

Target audience: Educators in the senior and FET phases 

Duration:  30 minutes 

Maximum no. of participants: 36 

Motivation for Workshop  

Making and studying a hexagonal pyramid with a 2011 calendar on it is fun and leads to 

much mathematical discussion 

 

Content of workshop  
The September issue of the Mathematical Association magazine always has four nets of 

interesting solids which make up into desk calendars. One of last year’s nets was a 

hexagonal prism. This fits in very well with the curriculum:  

• Grade 9 “Recognises, visualises and names geometric figures and solids in natural 

and cultural forms and geometric settings, including regular and irregular polygons 

and polyhedra . . .” and  

• Grade 11“Use the formulae for surface area and volume of right pyramids . . .” 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Making the pyramid 20 min 

Discussing the mathematics 10 min 

 

Reference:  

2011 Calendars, Mathematics in School September 2010 Volume 39 No 4 

Requirements: Data projector and screen.  

Scissors, rulers, glue and the printed calendar nets will be provided by the presenter 
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HOW I USED THIS INVESTIGATION IN MY SCHOOL 

 

Every learner was given a copy of the net. Every educator also 

had a copy and most of them actually made and displayed 

theirs. Making these pyramids was very motivating for the 

learners and made really interesting mathematics.  

The definition is a pyramid with a hexagonal base and six 

identical faces which meet at a point or vertex. The obvious 

questions are 

• How many faces? 

• How many edges? 

• How many vertices? 

But there were many more opportunities for investigation. Just looking at the vocabulary 

that we used gives you an idea of them: hexagon, isosceles, equilateral, area of triangle, 

height, slant height and internal height, Pythagoras, base, regular polygon, area of 

equilateral triangle, area of rhombus, 30° 60° 90° triangle volume and lots more. 

Just building the hexagonal prism involved life skills: reading instructions, cutting, 

glueing, making, measuring and more.  

Part 1 

Making the pyramid:  Participants will make hexagonal pyramids from nets  

    printed on to card.  

Part 2 

Discussion:  Participants will discuss the opportunities for mathematics that the  

  activity presents. 
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USING TRACING PAPER TO TEACH TRANSFORMATION 

GEOMETRY 
Ronél Paulsen* and Thandeka Morris**  

(*Unisa and **Pheladi-Nakene Primary School, Mamelodi) 

 

Visualization plays an important role in the teaching and learning of Geometry. 

Transformation Geometry deals with the movement of shapes. The concepts of 

translation, rotation and reflection should be developed by being physically involved in 

the movements of shapes, which guides the learners to be able to visualize the shapes 

after a particular transformation. In this paper we endeavour to illustrate how tracing 

paper can be used to teach Transformation Geometry. 

INTRODUCTION 

Learners find it difficult to recognise how shapes rotate and reflect. Learners often do not 

have a problem to rotate of reflect simple shapes such as squares and rectangles, but 

when it comes to more complex shapes, they struggle to draw the shapes in different 

positions after rotation and reflection. We find that not only do learners battle with these 

concepts, but often teachers find this difficult as well, and then they avoid teaching it, or 

teach it superficially.  

As a new teacher of mathematics, I thought that I understood Transformation Geometry, 

but I found it challenging to explain it to my learners. During one of the Mamelodi 

Mathematics Lesson Study session, we learned how to use tracing paper (or wax paper) 

to help learners to draw reflections and rotations. 

CONTENT 

It is easy to use tracing paper to illustrate concepts in transformation geometry. Firstly, 

however, learners need to understand the concept of symmetry. So I dedicate my first 

lesson to explain this concept, using drawings and pictures. Then learners would draw the 

line of symmetry in the shapes, such as in the example below: 

 

EXAMPLE WORKSHEET: Draw lines of symmetry on the following pictures (if it 

is possible) 

 

 

 

 

 

When learners mastered the concept of symmetry, I move on to the concept of reflection, 

which is really an extension of the concept of symmetry.  

a 

b 
c 

d e 
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In the next exercise, learners must complete the shape on dotted paper. Even though the 

dotted paper is given to guide learners, they still find it difficult to “see” the other part of 

the shape in the line of symmetry. I first allow learners to draw the reflection of the 

shapes in the line of symmetry, without giving them tracing paper. Then I give them 

tracing paper. They must first be taught to use the tracing paper, so I illustrate the first 

exercise on the blackboard.   

 

EXAMPLE WORKSHEET: Reflection 

• Draw a symmetry line at the ends of the 

shape. 

• Place the tracing paper on the shape. 

• Draw the symmetry line on the tracing 

paper and make sure it is visible. 

• Draw the shape accordingly. 

• Turn the tracing paper upside-down and 

make sure that the symmetry lines are 

directly on top of one another. 

• Then trace the reflected shape on the tracing 

paper. 

• Remove the tracing paper and properly 

trace the new shape. 

(edHelper.com. 2011) 

 

 

When the learners mastered reflections, I start with the rotations. Here I again use tracing 

paper. With rotations learners have to understand 90°, 180°, 270° and 360° rotations and 

including the terms clockwise and anti-clockwise. With rotations the shape has to be 

given a “rotation point”. It may be named point P. The next example gives a step by step 

illustration of how to use tracing paper to rotate a rectangle around a point on the 

rectangle.  
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EXAMPLE WORKSHEET: Rotate the figure 90° clockwise about P 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rotate the figure 90° clockwise about P 

P is the point of 

rotation. 

P 

Tracing paper 

P 

Put a pencil firmly on the 

point of rotation 

Place the tracing paper 

over the figure and trace it 

P 

Keeping the pencil on point P, rotate 

the tracing paper around 90° and 

trace the new rectangle 

Mark the new shape by pressing 

hard with the pencil.  

P 

Remove the tracing paper, and 

draw the new shape. 
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After this simple 90° rotation the learners may continue with 180°, 270° and 360° 

rotations. To make it more difficult other complex shapes may be used such as 

trapezium, alphabets, kites, tailed arrows and so on.  

The next example deals with a 270° rotation about a point which is not on the shape 

itself. The turn (rotation) occurs in the same way as the example worksheet above, but for 

more than 50% of the learners in my could not do this turn correctly without the tracing 

paper, even though most of them managed to do the 90°, 180°, 270° and 360 ° turn as 

shown above without the tracing paper.  

EXAMPLE WORKSHEET: Rotate the figure 270° clockwise about P 

 

 

 

 

 

 

After giving the learners 3 worksheets whereby they used tracing paper to do the turns, I 

found that they became more confident with the rotations and reflections. When I gave 

them a speed test whereby they were not required to use the tracing paper, I found that 

they were able to recognise the turns and flips much better than before. 

CONCLUSION 

Transformation Geometry forms a cornerstone for the Geometry that learners will 

encounter in high school. From my own experience as a learner, I found Geometry very 

difficult. It is not until I became a teacher that I realised that my own lack of 

understanding was majorly contributed to my lack of understanding how different shapes 

move, turn and flip. The same goes for the learners in my own classroom. Not all of them 

are visual learners and therefore not all learners will be able to understand how shapes 

slide, turn or flip. But using the tracing paper helps the learners to see and understand 

how these shapes behave even when they are not visual learners. This is the type of 

knowledge that I am confident the learners will be able to use as they transit to high 

school 

REFERENCES 

edHelper.com. 2011. Symmetry and Lines of Symmetry. Available at: http://www.edhelper.com/geometry.htm. 

Accessed on 23 April 2011 

Paulsen R. 2011. Transformation Geometry Worksheet 2 Reflections. Mamelodi Mathematics Lesson Study 

Project (UNISA) 
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HOW I TEACH “WHY I DO FIRST PRICIPLES LAST” 
Zamani Dlamini 

Mahlahla Secondary School and the Vula Laptop Project, Hilton College 

sms@hiltoncollege.com  

 

Target audience: FET 

 Duration: 30 minutes 

 Maximum no. of participants: Any number 

Motivation for Workshop 

Teaching first principles as the first introduction to calculus puts learners off. Why not 

teach it using graphs and from the perspective of the gradient of a curve? It works for me. 
 

Content of workshop  

Calculus is really exciting when you can illustrate gradient and rate of change 

graphically. What would the graph look like? Let’s look at the graph. Autograph was 

developed by a maths educator for maths educators and it is very user-friendly. 

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Presentation and demonstration using Autograph 20 min 

Time for questions 10 min 
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INTRODUCTION 

When I was at school, for me calculus was a series of steps: differentiate, put it equal to 

zero and solve. Why I did this was not obvious – it just seemed to work. My approach as 

an educator is quite different: understanding is absolutely vital. In my teaching of maths 

it’s important that my learners have a genuine understanding of different topics: I try to 

build on the known and move on to the unknown.  

That’s why when introducing calculus I start with the known: gradient of a straight line.  

I then move on to the slightly mysterious gradient of a curve. How is this possible? The 

scary ‘first principles’ with its limits and things, I leave until the end. 

My Presentation 

I work in a rural school in the hills above Bulwer and I am lucky enough to have the use 

of a laptop computer and a data projector. I use the software called Autograph. Being 

able to actually see graphs and tangents and how they move and their gradients change is 

very useful for my learners. It has made me change my ideas about calculus and how I 

teach it. 

 

 I shall demonstrate how important it is to have a picture of what we do in calculus – it 

tells the story. It does not replace worksheets and grind and practice, but it does make it 

more understandable. 

 

 
 

 

 

 

  

                                        

These three pictures are of the same cubic function and show different positions of the 

tangent. The third shows the horizontal tangent at a turning point. 

I teach the concepts of the gradient of a curve, the formula for the gradient, the equation 

of its tangents and their gradients. Afterwards I go right back and investigate gradient 

from first principles – and always using a picture of what is happening. It makes more 

sense to me and my learners. 
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MAKING MATH LEARNING FUN: TRANSFORMING MATH 

LEARNING THROUGH MATH CONNECT (MC) GAME. 
Femi Otulaja 

University of Witwatersrand 

Femi.Otulaja@wits.ac.za  

 

Target audience: Mathematics educators 

 

Duration: 45 minutes 

 

Maximum no. of participants: 10 – 12 people 

 

Motivation for Workshop  

Create/build your own algebraic expressions and solve for x &/or y by playing a card 

game with others in a group.  

 

Content of workshop  
Each player chooses a deck of cards from which s/he works with other players to build an 

algebraic expression. The MC game is made up of “Function” and “Data” cards. 

Function cards instruct player(s) what to do while “Data cards” (made up of 

mathematical signs (operations and signs cards), simple number, and algebraic number 

cards) are used by player(s) to generate mathematical expressions/operations of players’ 

choice which players then solve after organizing selected cards into a meaningful, 

authentic, math problem. Player(s) can make the mathematical problem they generate 

with the “Data” cards simple or complex.  

 

PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 

Introduction and insstrctions 10 min 

Activities – play card game and solve algebraic ecpressions 25 min 

Discussion, questions and answers 10 min 

 



AMESA 2011 
Andrew Gilfillan agilfillan@stannes.co.za 

 

The Pirate Method: Ratios on Steroids 

  Ratios      The Pirate Method 
            (apologies Arnie) 
 
 
 
Working with Ratios: The Pirate Method 
 
If you are struggling with ratios, then here is a suggested method for working with them. This 
method can be used in any calculation and scenario involving ratios (e.g. scale, rates, probability, 
exchange rates, increase/decrease by a percentage, etc.) 

The Story 
Fearsome pirates roamed the Seven Seas plundering treasures from Spanish 
ships returning with gold from the New World. 
 
Eventually, after many years of successful pillaging, the pirates decide to retire. 
They all head to Treasure Island and lay all of the treasure out in front of them 
and then they ... Divide Up... the treasure. 



The Pirate Method: 
 
Step 1:  Write down the given ratio (with headings) 
Step 2:  Write down the given value under the correct heading 
Step 3:  Starting with the value you have, Divide Up and then multiply down with your  
  answer on the other side of the ratio. 
 
Worked example: 
In baking, 4 g of baking powder takes up a volume of 5 ml. How many ml of baking powder must 
be measured if a recipe asks for 300 g? 
 
Step 1:  Write down the given ratio (4 g is the same as 5ml) 
    g  :  ml 
    4  :  5 
 
Step 2:  Write down the given value under the correct heading 
  (150g goes under the grams part of the ratio) 
 
    g  :  ml 
    4  :  5 
    300 
 
Step 3:  Starting with the value you have, Divide Up  
    g  :  ml 
    4  :  5   
    300 
 
  ...and then multiply down with your answer on the other side of the ratio. 
 
    g  :  ml 
    4  :  5   
    300 :  375 ml    
   
 

  

Divide Up 

Multiply Down 

(300 ÷ 4 = 75) 

(5 x 75 = 375) 



Application 
 
Exchange Rates 
 
1. Convert $400 to Rands if R6,9363 = $1,00 
2. Convert R400 to US Dollars using the above exchange rate 
3. Convert R400 to £ (GB Pounds) if R13,5747 = £1,00 
4. Convert $400 to £ using the above exchange rates. 

 
VAT 
 

  
1. Calculate the VAT charged on a bottle of milk which costs R15,25 (excluding VAT) 
2. Calculate the VAT charged on a bottle of milk which costs R15,25 (Including VAT) 
3. Calculate the price without VAT of a chocolate that costs R8,50 
4. Calculate the original price of a tee-shirt if the VAT on the price was R2,41 
5. Calculate the price (including VAT) of a computer if the VAT charged on it was R687,71 

 
Unit Conversion 
 

 
Convert the following measurements to the measurement in brackets.  
(e.g. 3 cm (m) means "convert 3 cm to m") 
 
1. 5 m (mm)  
2. 345 mm (km)  
3. 213 cm (m)  
4. 34 kg (mg)  
5. 16 576 mg (kg)  
6. 18 Hm (dm)  
 
  

Important 
14% : VAT Amount 
100%  : Amount without VAT 
114% : Amount with VAT 
 

Important 
k H  D m d c m 
 
 
"King Henry Died a miserable death called 
measles" 



Scale 

 
1. Using a scale of 1:50 000, calculate the real-life measurement if I measure 2 cm on the 
 map. (answer in cm) 
2. Using a scale of 1:50 000, calculate the real-life measurement if I measure 3 cm on the 
 map (answer in km). 
3. What distance would I measure on a 1: 10 000 map if I wanted to show a real-life 
 measurement of 200 m? (Answer in mm) 
 
Cooking Conversions 
 
1. If 150 mℓ of flour weighs 90 g, how much would 1200 mℓ weigh? 
2. If 100 mℓ of oats weighs 40 g, what volume would 2 kg of oats take up? 
 
Increase/Decrease in percentage 
 
1. A stockpile of 4 560 bandages is increased by 35 percent. How many bandages are 
 there now?  
2. A country's greenhouse gas output is 277,8 million tons of CO2. They have to reduce this 
 amount by 8% by 2012. What should their CO2 output goal be for 2012?  
 
Working with rates 
 

 
1. Bob is travelling on his bicycle at an average speed of 15 km/h.  Approximately how far will 

he travel in 4 hours? 
 
2. Bob works out that his mother drives to work at an average speed of 50 km/h. 

Approximately how long does it take her to drive to work if she lives 24 km from her work? 
 
3. After an outing to a fast food restaurant, James works out that he ate 130g of fat during his 

meal. If fat has a density of 0,9007 g/cm3, then what volume of fat did James eat during his 
meal? (Answer in cm3). 

Important 
 

The "MR" Rule: 
 

Map : Real Life 

Important 
 

The word “per” in rates (as in kilometers per hour) means “for 
every one unit”.  

e.g. 80 km/h means “80 kilometres for every one hour” 



Do not number the pages! 

USING GEOGEBRA (FREE DYNAMIC SOFTWARE) FOR 

TRANSFORMATION GEOMETRY 

Cerenus Pfeiffer 

Institute of Mathematics and Science Teaching, University of Stellenbosch 

(IMSTUS) 

crp2@sun.ac.za 

 

Target audience: Senior Phase of the GET and FET teachers. 

Duration:  2 hours 

Maximum no. of participants: 40  

Motivation for Workshop  

• To expose teachers how to integrate GeoGebra (dynamic software) in their 

teaching of Transformation Geometry.  

• To expose teachers to mathematics material that facilitates self-exploration and 

self-activity with GeoGebra. 

• Transformation Geometry can be done by pen-and-paper activities but with 

GeoGebra (dynamic software) you can create in the same time far more 

activities to do more investigations. Dynamic software can be used to explore 

and visualise geometrical properties by dragging objects and transforming 

figures in ways beyond the scope of traditional paper-and-pencil geometry. 

 

Content of workshop  

Participants will: 

• Explore software to familiarise themselves with the working of the software. 

• Create figures in GeoGebra to reflect, rotate, translate and dilate (enlarge en 

reduce). Activities will cover content of grade 7 – 9 (NCS & CAPS) and also 

grade 10 – 12 (NCS). The workshop will also focus on the progression from 

GET phase to FET phase in the teaching of Transformation Geometry. 

• Investigate the properties of reflections, rotations, translations and dilations 

(enlargement and reduction) and also the properties of similar and congruent 

figures. 

 

Proposed time allocation for workshop activities 
Participants to familiarise themselves with GeoGebra. 15 min 

Drawing polygons in GeoGebra (on grid and Cartesian plane) and reflecting it in x–axis, 

y-axis and y = x. Explore properties of reflection. 
30 min 



Do not number the pages! 

Drawing polygons in GeoGebra (on grid and Cartesian plane) and rotating it. Explore 

properties of rotations   
20 min 

Drawing polygons in GeoGebra (on grid and Cartesian plane) and dilating (enlarging 

and reducing) it. Explore properties of enlargement and reductions. 

25 min 

Related discussions and installation of software. 10 min 
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Reflections 

Reflect  a point with respect to a line 

• Open a new Geogebra document.  Hide the Algebra window, Grid and axes. 

1 
 

Construct a point anywhere on the geometry window 

2 
 

Construct line BC anywhere on the geometry window (point A is not on this line)  

3 
 

Reflect polygon with respect to line 

 
• Activate “Trace on” on both original point and the image of the point (right click on points) 

• Draw a picture by moving your original point.  

Reflect a polygon with respect to a line 

Open a new Geogebra document.  Hide the Algebra window , Grid and axes. 

1 
 

Construct the polygon as on the right of this 

table. 

2 
 

Construct LINE of reflection anywhere on the 

geometry window. 

3 
 

REFLECT polygon with respect to line 

4 
 

Connect the points of the original polygon with 

LINE SEGMENTS to the corresponding points of 

the image. 

5 
 

Click on the intersecting POINT of a line segment 

and the line of reflection. 

6 
 

MEASURE the distance between a point of the 

original polygon and the line of reflection. Also 

measure the distance between the image point 

and the line of reflection. 

7 
 

MEASURE the angles between the line of 

reflection and the segments connecting 

corresponding points. 

 



Investigate the properties of reflection (discuss it with classmate) 

Move the vertices of the original polygon, as well as the line of reflection. Check whether the following is 

true: 

• The mirror image of a figure always lies on the opposite side of the mirror line. 

• The line that connects the original figure to its mirror image is always perpendicular to the 

axis of symmetry (mirror line) and is bisected by the axis of symmetry. 

• When a figure is reflected, its shape and size do not change. The original figure and its image 

have the same shape and size. A line segment and its image line segment have equal lengths 

and an angle and its image have equal sizes. . The original and its image are therefore 

congruent. 

 

 
Reflect a polygon on set of axis with respect to a line 
 

� Open a new Geogebra document.  View the Algebra window, Grid and axes. 

� Draw a triangle A (3; 5) , B (5 ; 2) and C (1 ; -1) 

� Reflect your object in the following lines and complete the table as you progress: 

� y-axis (complete table below) 

� x-axis (complete table below) 

� y = x.  Click in the Input box (bottom left of your screen) and type in  y = x. 

 and press Enter on keyboard 

What are the coordinates of the image points of the vertices of this triangle after the different reflections? 

Coordinates of 

original polygon 

Coordinates of image 

when reflected y-axis 

Coordinates of image 

when reflected in x-axis 

Coordinates of image 

when reflected in  y = x 

A(3 ; 5) A′ A′ A′ 

B(5 ; 2) B′ B′ B′ 

C(1 ; -1) C′ C′ C′ 

 

� What do you notice about the coordinates of the image when reflected in: 

� y-axis  

� x-axis  

� y = x 
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Rotations 
Rotate a polygon about a point 

� Open a new Geogebra document.  Hide the Algebra window, Grid and axes. 

1 
 

Construct the polygon as on the right of this table. 

2 
 

Construct a rotation centre or point of rotation 

anywhere on the geometry window. 

3 
 

Rotate the polygon anti-clockwise about rotation centre 

by an angle of 80°. 

4 
 

Connect the points of the original polygon with point of 

rotation. Also connect the points of the image polygon 

with the point of rotation. Use line segments to do this. 

5 
 

Measure the distance between a point on the original 

polygon and the point of rotation.  Also measure the 

distance between the image point and the point of 

rotation. 

6 
 

Measure the angle that is formed by the line segments 

connecting the point and image with the point of 

rotation. 

Investigate the properties of rotation (discuss it with classmate) 
Move the vertices of the original polygon and check whether the following are true when rotating: 

• After rotating, the image has the same distance from the centre of rotation as the original 

figure; 

• After a rotation around a centre of rotation, the angle that is formed by any point on the 

original figure, the centre of rotation and the corresponding image point is equal to the angle 

of rotation. 

• When a figure is rotated, its shape and size do not change. The original figure and its image 

have the same shape and size. A line segment and its image line segment have equal lengths 

and an angle and its image have equal sizes. . The original and its image are therefore 

congruent. 

 
Rotate a polygon on set of axes about the origin 

� Open a new Geogebra document.  View the Algebra window, Grid and axes. 

� Draw a triangle A (4; 1), B (6; 5) and C (8 ; 2).  

� Create a point of rotation at the origin. 

� Rotate the triangle 90° anti-clockwise about the origin;  Rotate the triangle 90° clockwise about the 

origin;  Rotate the triangle 180° about the origin and complete the table as you progress: 

  



What are the coordinates of the image points of the vertices of this triangle after the different rotations? 

Coordinates of 

polygon 

Coordinates of image when 

rotated 90° anti-clockwise 

Coordinates of image when 

rotated 90° clockwise 

Coordinates of image 

when rotated 180° 

A(4 ; 1) A′ A′ A′ 

B(6 ; 5) B′ B′ B′ 

C(8 ; 2) C′ C′ C′ 

� What do you notice about the coordinates of the image when rotated in the following way: 

� 90° clockwise  

� 90° anti-clockwise  

� 180° clockwise  

 

Translation (moving/displacement) 
Translate a polygon using a vector 

� Open a new Geogebra document.  Hide the Algebra window, Grid and axes. 

1 
 

Construct the polygon as on the right of this table. 

2 
 

Construct a vector between two points. 

3 
 

Translate polygon by using the vector. 

Note:  Geogebra defines a vector in terms of an ordered pair, (x, y), 

where the first component, x, determines your horizontal change 

and the second component, y, determines your vertical change. 

4 
 

Connect the points of the original polygon with line segments to the 

corresponding points of the image. 

5 
 

Measure the distance of the points of the original polygon to the 

points on corresponding points of the image. 
 

 
 
Investigate properties of translation (discuss it with classmate) 
Move the vertices of the original polygon and check whether the following are true when translating: 

• the line segments that connect any original point in the figure to its image are all equal in 

length; 

• the line segments that connect any original point in the figure to its image are all parallel. 

• When a figure is translated, its shape and size do not change. The original figure and its 

image have the same shape and size. A line segment and its image line segment have equal 

lengths and an angle and its image have equal sizes. . The original and its image are therefore 

congruent. 
 

  



Do not number the pages! 

Translate a polygon on set of axes 
� Open a new Geogebra document.  View the Algebra window, Grid and axes. 

� Draw a triangle A (-5; 4), B (-7; 2) and C (-3 ; -1).  

� Create a vector with starting point at (-6 ; 6) and end point at (-2 ; 6).  Translate your object and 

complete the table as you progress: 

 

Coordinates of triangle Coordinates of image  

A(-5 ; 4) A′ 

B(-7 ; 2) B′ 

C(-3 ; -1) C′ 

 

� Translate your object by changing the coordinates of the vector to: starting point at (-6 ; 6) and end 

point at (-6 ; 5) and complete the table as you progress: 

Coordinates of triangle Coordinates of image  

A(-5 ; 4) A΄ 

B(-7 ; 2) B΄ 

C(-3 ; -1) C΄ 

� Translate your object by changing the coordinates of the vector to: starting point at (-6 ; 6) and end 

point at (-2 ; 5) and complete the table as you progress: 

Coordinates of triangle Coordinates of image  

A(-5 ; 4) A′ 

B(-7 ; 2) B′ 

C(-3 ; -1) C′ 

� Translate triangle ABC 3 units to the left and 2 units up and complete the table as you progress:  

Coordinates of triangle Coordinates of image  

A(-5 ; 4) A′ 

B(-7 ; 2) B′ 

C(-3 ; -1) C′ 

 

• Translation (moving/displacement) changes the position of each point. But there are things 

that stay the same. Make a summary of what happens when you translate an object.  Make 

use of the information in the above tables. 

 

Summary: 

Rigid transformations are movements made without changing the shape or size of a two 

dimensional or three dimensional objects. 

A transformation that does not change the size or shape is called a rigid transformation, or an 

isometry. The image is always congruent to the original. The following are three types of rigid 

transformation and they are often referred to as a “flip”, a “slide” or a “turn”. 



AN EXPEDITION INTO THE REALM OF  PRIME  

AND PERFECT NUMBERS 

Dory Reddy   

Promoter and Trainer : CASIO Calculators 

 

Abstract : Some numbers are studied to enhance and extend ones knowledge of the 

number system while others are studied for curiosity and interest. The set of primes 

falls into the first category while perfect numbers into the latter. Integral to  the 

study of perfect numbers is a  knowledge of prime numbers. This paper is a small 

attempt to further develop in both the teacher and the learner an appreciation of 

the aesthetic and creative qualities of Mathematics and to expand their 

mathematical knowledge and problem solving skills. The CASIO calculator will 

also be used to determine the prime  factors of numbers. 

 

Prime Numbers 

There are various ways of splitting natural numbers. But by far the most important 

way of dividing up the natural numbers is into those which are prime and those 

which are not. ( Devlin K. : Mathematics : The New Golden Age) 

Definition :  A natural number  n is said to be a prime number if the only numbers 

which divide it are  1 and  n itself. 

Of the first 100 natural numbers  25 are prime and of the first 1000 natural numbers  

168  are prime. 

The Greek Eratosthenes created a method to find out these prime numbers, 

although it only worked over a limited range. 

 

 

 

 

 

 

 

 

1. Prepare a grid of 100 numbers as above. 

1     2     3     4     5     6     7     8     9     10  

11   12   13   14   15   16   17   18   19   20 

21   22   23   24   25   26   27   28   29   30 

31   32   33   34   35   36   37   38   39   40 

41   42   43   44   45   46   47   48   49   50 

51   52   53   54   55   56   57   58   59   60 

61   62   63   64   65   66   67   68   69   70 

71   72   73   74   75   76   77   78   79   80 

81   82   83   84   85   86   87   88   89   90 

91   92   93   94   95   96   97   98   99  100 

 



2. Strike out number 1, as it is conventional not to regard 1 as a prime number. 

3. 2 is a prime, so we keep it, but we strike out the multiples of 2. 

4. 3 is also a prime, so we keep this and strike out the multiples of 3. 

5. 5 is a prime, so again we keep this and strike out all the multiples of 5. 

6. The last prime number in the first row is 7. We keep this and strike out all its 

     multiples. 

7. All of the remaining numbers, not struck off, are prime numbers. 

The primes become rarer the higher up one goes in the sequence of natural 

numbers. 

 

n Number of Primes : 

ππππ(n) 

ππππ(n)/n 

100   25        0,25 

       1000 168 0,168 

     10000 1229 0,123 

   100000 9592 0,096 

 1000000 78498 0,078 

 

Largest prime number presently known . 

The biggest known prime number in the world requires  12 978 189 digits to write 

out in standard decimal format.  In exponential notation this is represented as  

12 60911243 −  .  

There is always a prime number greater than the largest known prime. This was 

demonstrated by Euclid. To obtain the prime number N  from a given set of prime 

numbers  onsoand,5,3,2 321 === ppp  we add 1 to the product of the primes , 

  .1......321 += nppppN  

For example : 



                     

23111117532

21117532

311532

7132

312

5

4

3

2

1

=+××××=

=+×××=

=+××=

=+×=

=+=

N

N

N

N

N

 

are all primes. But the next three are not : 

                    

2795334796996911191713117532

277971951051111713117532

5095930031113117532

8

7

6

×==+×××××××=

××==+××××××=

×==+×××××=

N

N

N

 

No one knows whether infinitely many numbers of the form 

  .1......321 += nppppN          are prime. 

Goldbach’s conjectures :  

* Every even number greater than 2 is a sum of two primes. 

                    
7512,7310

538,336,224

+=+=

+=+=+=
 

Goldbach’s conjecture has been verified for all even numbers up to 100 000 000. 

 

* Every odd number greater than 7  is the sum of three prime numbers. 

  Eg.  11  =  3 + 3 + 5 

 

Primality Testing 

1. Trial division : The simplest way to test for the primality of a number is to 

use Trial Division.  

Let  n be the number that you want to test. Divide by all the prime numbers less 

than or equal to  n  . If none go in evenly, then n is prime. 

Example :  To test whether 3593 is prime or not, we find 3593  which is aprox. 60. 

We divide 3593 by the prime numbers less than  60. Since none of these go in 

exactly, 3593 is a prime number.  

 

2. Fermat property :  If  p  is a prime number, then for any number a less than 

p, the number    11 −−p
a   is divisible by p .  

 



For example :  

If  p =7  and  a = 2 ,    then   63164121 61 =−=−=−−pa   which is divisible by 7. 

                   

If   p = 11  and  a = 2 , then  102311024121 101 =−=−=−−pa   which is divisible by 11. 

There are non-primes that  satisfy the Fermat property. The smallest one is 341 the 

factors of  which are  11 and 31. 

Using a computer it was found that  341 does divide  .12340 −  

Such composite numbers which behave like primes are called pseudoprimes. 

Since the number  12 1 −−n  can often be very large, like  12340 − , we can use 

modular arithmetic to perform the test. 

A mod B  is the remainder left when A is divided by B. 

For example    5 mod 2 = 1 , 10 mod 4 = 2,  13 mod 5 = 3 ,  6 mod 3 = 0 . 

We calculate the number  ( 1260 − )mod 61 . If this not zero then 61 is not a prime. 

                     

  

Thus 

                    
161mod360061mod60

61mod)61mod2(61mod)2(61mod2

2

23023060

===

==
 

                   061mod)12( 60 =−∴  

Hence   61 is either  prime or pseudoprime. 

Now put 341 to this test.                

 

0341mod)12(

1341mod1

341mod)341mod1024(

341mod)341mod2(341mod)2(341mod2

340

34

34

34103410340

=−∴

==

=

==

 

This tells us that 341 is either prime or pseudoprime. 

 

Mersenne Primes 

Mersenne numbers are numbers that are one less than a power of two ( 12 −n ). A 

Mersenne Number that is also a prime number is called a Mersenne prime. 

6061mod243

61mod3

61mod)61mod2(61mod)2(61mod2

5

565630

==

=

==



Mersenne stated that the number      12 −= n

nM   

is prime for  n =  2, 3, 5, 7, 13, 17, 19, 31, 67, 127, 257  and composite for all other  

n less than  257.   

He had made  five mistakes : 67M and  257M  are  not  prime, and 8961 , MM and 107M  

are prime.  Such primes are called Mersenne primes. 

nM  will not be prime unless  n  itself is prime.  For example 

                            

12712

3112

712

312

7

7

5

5

3

3

2

2
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=−=

=−=

=−=

M

M

M
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are all prime.  The pattern breaks down with     .892320471211

11 ×==−=M  

Then follow three more prime values : 

   .524287,131071,8191 191713 === MMM  

The next five values of  n for which  nM   is prime are  31, 61, 89, 107, 127 . 

To date  ( June 2009 )there are only 47  known Mersenne primes. In addition to the 

12 referred to above the next five (n = 521, 607, 1279, 2203, 2281) were all found 

by Raphael Robinson. 

The method used to check Mersenne numbers for primality is known as the  Lucas- 

Lehmer test.   

PERFECT NUMBERS 

Definition : A positive integer n is said to be a perfect number if n is equal to the 

sum of its positive divisors, not including itself. 

Examples :      =1P   6    = 1 + 2 + 3 . 

     2P =    28    = 1 + 2 + 4 + 7 + 14 

              3P  =   496   = ……… 

              4P  =   8128 = …….. 

 

Two false conjectures that followed were : 

 (i)  the nth perfect number contains n digits. ( No perfect numbers with 5 digits.) 

(ii) Perfect numbers end alternatively in 6 and 8.( The 5
th

 and 6
th
 perfect numbers    



        33550336 and 8589869056  both end in 6 ). 

True : Any perfect number ends in a 6 or 8. 

 

Euclid’s theorem : If   12 −n  is prime, then the number  )12(2 1 −− nn  is perfect. 

For the primes n = 2, 3, 5, 7 the values  3, 7, 31, 127 of  12 −n  are prime numbers, 

so that by Euclid’s formula 

   

8128127.64)12(2

49631.16)12(2

287.4)12(2

63.2)12(2

76

54

32

2

==−

==−

==−

==−

 

are all perfect numbers. 

Note that 12 −n  is not prime for every choice of the prime number n.  For n = 11 

89.2320471211 ==− .  For  n = 13 , one obtains the  5
th
 perfect number 

.33550336)12(2 1312

5 =−=P    

At present there are exactly 47 known even perfect numbers, the 47
th

 bein 

discovered in 2008. There are no known odd perfect numbers. 

Peter Barlow said that perfect numbers are merely of curiosity value, without being 

useful. 

Some facts about perfect numbers : 

• Every (even) perfect number is triangular, that is it is of the form 1)(n
2

n
+  for 

some number n . 

 

 

 

                3S  = 1 + 2 + 3 =  6                    7S  = 1 + 2 + 3 + 4 + 5 + 6 + 7 = 28 

nS  = 496   ( For n = 31 )   ; nS  =  8128   ( For n = 127 ) ;  

nS  =  33550336  ( For n = 8191 ) 

 

• If you take any perfect number other than 6 and add together all its digits, the 

number you get will be one more than a multiple of 9. 

       • 

    •    • 

•     •     • 

                  • 

               •    • 

            •    •     • 

         •    •    •     • 

      •   •    •     •    • 

   •   •    •     •    •    • 

•   •    •     •    •    •   • 



• The digital root of any perfect number is 1. ( Add together all the digits if the 

number, then all the digits of that number, and so on until you end up with a 

single –digit number.) 

Example :   496 :   4+9+6 = 19 ; 1+9= 10 ; 1+0=1 

• Every perfect number, besides 6,  is a sum of consecutive odd cubes. 

33333333333 15.....75318128;7531496;3128 +++++=+++=+=  

• If  n is perfect, then the sum of the reciprocals of all the divisors of n is 

always equal to 2. For example  6 has divisors  1, 2, 3, 6 and 

 

• It has been observed that  

87654

432

2

22222496

22228

226

++++=

++=

+=

 

Application :   Can you write the next three perfect numbers 8128 , 33550336 and  

8589869056  in the above form. 

 

Try the following : 

1.   Using calculators test the numbers 330, 331, 332, …….., 340  ( all 11 numbrs) 

      for primeness. Describe which are prime, which are not and provide the  

      evidence as to how you made your decisions. 

2.   Find the first prime number larger than 11200. Explain how you went about  

      this. Show clearly how you eliminate the numbers you do and clearly state how 

      you concluded the number you have found is indeed prime. 

3.  Which of the following are Mersenne Primes :  8191,   131071,  32767, 388607, 

      8388607 . 

4.   Write the perfect numbers 33550336 and  8589869056  as the sum of 

      consecutive odd cubes. 
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HOW I TEACH FACTORIZATION 

Duncan Samson, Cheriyaparambil k. Raghavan, Sonja du Toit 

FRF Mathematics Education Chair, Rhodes University, Grahamstown 

d.samson@ru.ac.za    raghavanckk@gmail.com   naasdutoit@telkomsa.net  

 

Target audience:  FET teachers 

 Duration:  30 minutes  

 Maximum no. of participants: N/A 

 

Motivation for Workshop 

 

The factorization of trinomials continues to be a problematic area for many learners. 
This paper engages with a number of different approaches to factorization which 
learners are likely to find easier than traditional approaches. 

 

Content of workshop 

 

This paper engages with a number of different approaches to factorizing quadratic 
trinomials of the form cbxax 2 .  The method of “splitting the middle term” is 
introduced as a structured approach which avoids the necessity of using time-
consuming trial-and-error procedures. A number of variations of the basic “splitting 
the middle term” method are then discussed. 

 

Proposed time allocation for workshop activities 
 

Presentation 20 minutes 

Questions & discussion 10 minutes 
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INTRODUCTION 

Factorization is a critical component of the South African school Mathematics 
curriculum. Factorization is used not only for simplifying algebraic expressions but 
also for determining the roots of equations and for determining the x-intercepts of 
graphs. However, factorization continues to be an area which learners find 
particularly problematic. In spite of having a basic conceptual understanding of a 
common factor, many learners have difficulty in getting to grips with factorization of 
quadratic trinomials, procedurally as well as conceptually. 

Although there are many different approaches to factorizing quadratic trinomials, the 
approach most often employed at schools involves time-consuming trial-and-error 
methods. The “splitting the middle term” method represents an attractive alternative. 
This method offers a structured procedural approach and supports the conceptual 
understanding of factorization as a process.   

 

THE METHOD OF “SPLITTING THE MIDDLE TERM” 

Given a quadratic trinomial of the form cbxax 2 , we use the above method  to split 
the middle term bx  into two terms which when multiplied will be equal to the product 
of the other two terms of the quadratic trinomial. In other words, we shall try to find 
two terms whose sum is bx  and whose product is 2acx . This will lead to the quadratic 
trinomial being able to be factorized pair-wise, from which the original trinomial can 
be expressed as the product of two factors. 

 

The method in action 

Let us consider the quadratic trinomial 456 2  xx . First we determine the product 
cax 2 , which in our case is 22 24)4()6( xx  . The next step involves re-writing the 

middle term of the trinomial, in this case x5 , as the SUM of two terms whose 
PRODUCT is 224x . The easiest way to accomplish this is to make a list of factor 
pairs as shown in Figure 1. Since the sum of the two terms needs to give a negative 
answer ( x5 ) we know that the larger of the two numbers must be negative:  

 

 

 

 

 

Figure 1: Appropriate factor pairs for 24  

 

64

83

122

241
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The factor pair that adds to give the middle term ( x5 ) of the trinomial is 83  . Now 
we have two terms, viz. x3  and x8 , whose sum is  x5  and whose product is 224x . 
We can now re-write the original trinomial ( 456 2  xx ) as 4386 2  xxx . This will 
facilitate pair-wise factorization as illustrated below. 

)12)(43(

)43()43(2

4386

456
2

2








xx

xxx

xxx

xx

 

 

Direct factorization 

Rather than factorizing by pairing, it is possible to factorize directly into two 
binomials from  4386 2  xxx  by using the following approach. Firstly, since x8  
and x3  are generated from the product of the outer pair and inner pair of terms in 
the binomial expansion, we can assign them each to a product pair: 

 

 

 

 

 

 

Figure 2: Assigning product pairs 

 

To determine the first term in the first bracket all one needs to do is work out the 
highest common factor (HCF) of x8  and 26x  (the first term of the original 
trinomial). In this case the HCF is x2 , so this becomes the first term in the first 
bracket.  

 

 

 

 

 

Figure 3: Step 1 
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Once this has been established then the remaining terms in the brackets can be 
determined by logical reasoning since 26x , x8 , x3  and 4  represent the products 
of the Firsts, Outers, Inners and Lasts respectively. 

 

 

 

 

 

Figure 4: Steps 2 to 4 

 

The box method 

This is a slight variation on the basic “splitting the middle term” method.  Once the 
original trinomial has been written in the form 4386 2  xxx , create a 22  box. 
Place 26x  in the top left corner and 4  in the bottom right corner.  The remaining 
terms, x8  and x3 , can be placed in either of the two remaining cells. 

 

 

 

 

Figure 5: Positioning the terms in a 22  box 

 

To proceed, determine the HCF for each row and each column, writing in each HCF 
as shown in Figure 6: 

 

 

 

 

 

Figure 6: Determining the HCF for each row and each column 

 

The sum of the factors of the columns and the sum of the factors of the rows give the 
terms in the two brackets of the factorised trinomial, i.e. )12)(43(  xx . It is important 
to remember that before using the box method one should first take out any common 
factors from the original trinomial. 

26x  x3  

x8  4  

x3  26x  x3  

4  x8  4  

 x2  1  

 

( 2x           )(           4 )

8x

x x

8x

( 2x           )( 3x  4 ) ( 2x  +  1 )( 3x  4 )

8x

x
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The a-c method 

The a-c method is an interesting alternative approach to factorising complex 
trinomials and could be worked into an investigation or short portfolio item. To 
begin, determine the product ca  . Now change the original trinomial by (i) making 
the co-efficient of 2x  (i.e. a ) equal to 1, and (ii) changing the constant term (i.e. c ) to 
the product ca . 

245456 22  xxxx  

The “complex” trinomial is thus converted to a simple trinomial which is much easier 
to factorize: 

)3)(8(2452  xxxx  

One now multiplies the x  in each of the two brackets by the original value of a  - i.e. 
6 in this particular case: 

)36)(86()3)(8(  xxxx  

Dividing each bracket by its HCF gives the final factorized expression of the original 
quadratic trinomial. Thus, dividing the first bracket by 2 and the second bracket by 3 
gives )12)(43(  xx . 

 

CONCLUSION 

The intention of this paper was to provide alternative approaches to the factorization 
of trinomials – a section of the school curriculum with which learners often struggle. 
We have found that learners are far more confident about their factorization skills 
when using one or other of the methods presented here, and we encourage other 
teachers to try out these approaches.    

 




