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TITLE:  A MATHEMATICAL INVESTIGATION INTO JUGGLING 


 


PRESENTER: CHARLES BRADSHAW 


 


ORGANISATION: WYNBERG BOYS' HIGH SCHOOL 


 


 INTRODUCTION: 


The following is an investigation I have presented to some of my classes and in other 


mathematical contexts: 


Mathematical investigations often contain the richest most rewarding sides of mathematics. 
In this paper I will investigate Juggling. We will look into ways of using numbers to describe 
juggling patterns, and to develop new patterns. We will create a mathematical model with 
which to describe different patterns. These models will enable us to ‘slow’ time down and 
develop a whole trick before we worry about picking up juggling balls. We will use ladder 
notation and site-swap notation (common concepts in the juggling community) which both 
categorise throws by giving them a number related to how the ball is in the air. We will use 
these notations to develop ‘new’ tricks (known to the juggling community but unknown to the 
beginner juggler). 


 


CONTENT: 


After a brief discussion about mathematics and mathematical modelling in general, I will start 


speaking about site-swap notation. The basic concept is that juggling works with a steady 


beat. Every beat a ball is thrown (and it is easy to see that for this process to be sustainable 


a ball must be caught every beat).  If we attach a number to each throw representing how 


many beats it will be in the air, we can turn some (not all) tricks into a series of numbers.  In 


this way a 3-ball cascade becomes the pattern 3-3-3-3-3-3-3. Every throw is isomorphic, it 


has a flight time of 3 beats. A 3-ball shower is 5-1-5-1-5-1 … here every throw with the right 


hand has a flight time of 5 beats every through with the left hand has a flight time of one 


beat. Ladder notation is related to site-swap but slightly more graphic.  


 


Below is a picture of ladder notation for 1-2-0-3-3-3-3-3-3-3-… 
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In the talk I will introduce the two notations (using the pattern above), and then we will derive 


the trick below (4-4-1-3) 


 


In will then give time for people to try derive their own tricks (no 7’s please), which I will try to 


juggle. 
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TITLE: THE MATHLETE PROJECT 


 


Presenter: Laurie Butgereit, Adele Botha, Surika Hickling 


Meraka Institute, CSIR 


Nelson Mandela Metropolitan University 


Cornwall High School 


 


The Mathlete project is based on the adage “You don't know something until you have to 
teach it.”  Mature Grade 11 pupils with reasonable scores in mathematics are invited to tutor 
younger pupils up through Grade 9 level mathematics.  The Mathlete project is hosted on the 
Dr Math tutoring platform.  The younger pupils use MXit on their cell phones or they use 
Google Chat on Android based phones.  The Grade 11 tutors use full sized Internet based 
work stations.  The Grade 11 pupils are invited to tutor for an entire year beginning in 
September of their Grade 11 year and ending in July or August of their matric year.  As the 
Grade 11 tutors get promoted to Grade 12, they are invited to tutor as Dr Math where they 
field questions up through matric level if they feel comfortable.  It is envisioned that these 
tutors will have revised the entire mathematics curriculum by the time they write their matric 
preliminary examinations. 


 


INTRODUCTION 


Every hero has a sidekick.  Batman has Robin.  Sherlock Holmes has Watson.  Hercule 


Poirot has Hastings.  And now, Dr MathTM also has a sidekick, the Mathlete. 


 


Dr Math is a mobile online mathematics tutoring environment.  Pupils use chat protocols on 


their cell phones such as MXit or Google Chat.  Tutors use traditional Internet workstations.  


The Dr Math tutoring platform links the pupils with the tutors keeping all identities hidden 


from all participants.  The Dr Math project was started in 2007 and currently tens of 


thousands of pupils have registered with the Dr Math service. 


 


Dr Math uses volunteer tutors to assist the pupils with their mathematics homework.  


Traditionally, these volunteer tutors came from South African universities.  Many South 


African universities require that their students perform some sort of community service 


during their years of study and the Dr Math project made it easy for these university students 


to be virtual volunteers and assist pupils using the Internet as a communication medium. 


 


During the course of running the Dr Math project, a number of remarks from tutors and 


pupils have guided the Dr Math researchers in starting the Mathlete project:  These 


comments include: 
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1. The university volunteer tutors have often commented that they have learned a lot 


while being a Dr Math tutor.  The volunteer tutors have often explained how they 


have forgotten various aspects of their high school mathematics and that they have 


been forced to relearn those topics while being a tutor. 


2. Many of the pupils who use Dr Math and ask questions have commented that it must 


be “fun” to be a Dr Math tutor and chat with so many people.  They have often asked 


how they could help and become a Dr Math tutor. 


 


The authors considered these comments and decided to implement a research project to 


investigate this. 


 


The Mathlete project leverages the fact that people learn by doing.  Pupils who volunteer to 


become Mathletes will help younger pupils with their mathematics homework using a 


medium (MXit and/or Google Chat) which they consider to be fun.  The Mathlete project also 


leverages the fact that high school pupils enjoy using social media. 


MATHLETE AT CORNWALL HILL COLLEGE 


 


Currently, one South African middle school is taking part in the Mathlete project.  Just under 


forty Grade 11 and Grade 12 pupils are tutoring other pupils up through Grade 9 level 


mathematics.  A handful of these Grade 12 pupils are also tutoring as Dr Math and fielding 


questions up through matric level mathematics. 


 


The Mathlete tutors have been given two hours of training by the authors on how to use the 


technology platform.  They have been given extensive documentation on how to maintain 


the Mathlete persona.  The Mathlete project includes a reward system in the form of a pin 


which can be affixed to the tutors school blazer.  The pin is in the shape of a π.  A blue pin is 


awarded after the tutor has finished the two hours of training and has tutoring for an 


additional two hours.  A silver pin is awarded after twenty hours of tutoring.  A gold pin is 


awarded after forty hours of tutoring.  The timing of the awards is intended to approximately 


span one year of tutoring. 


 


RESULTS 


 


Mathlete was born in January 2012 and the first tutors were trained in February.  At the time 


of writing this paper, there are over 4,000 end users (pupils asking questions via their cell 


phones).  There is one high school providing Mathlete tutors (Cornwall Hill College), and two 
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additional schools in the process joining the project.  We will hopefully have more numerical 


results at the presentation of this paper. 


 


To date, the Mathletes from Cornwall Hill College have helped 243 end user pupils for a total 


of 117 hours.  A number of the Cornwall Hill Mathletes are also tutoring as Dr Math and 


fielding questions up through matric level mathematics. 


 


Although grim statistics about mathematics education abounds, it is good to celebrate 


projects which seem to be doing something right.  We have been very privileged to discover 


such a diamond and are looking forward to where this journey might lead. 
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Title: MATHS CORE OR MATHS LIT:  A TALK TO GRADE 9 PARENTS 


 


Presenter: ANDREW GILFILLAN 


St. Anne’s Diocesan College, Kwazulu Natal 


agilfillan@stannes.co.za 


 


Target audience: FET Mathematics and Mathematical Literacy Educators, Heads of 
Department 


Motivation for Session: This talk to Grade 9 parents goes through the key factors in the 
decision to choose between Math Core and Math Literacy with a strong statistical analysis 
correlating Grade 9 and Grade 12 results in St. Anne’s Diocesan College. 


The important decision to choose the correct form of Mathematics for success in matric and 
beyond is more poignant than ever.  This is a talk that is given to Grade 9 parents before 
that momentous choice.  The highlight is a statistical analysis correlating Grade 9 and Grade 
12 results in addition to reminding parents and their children that marks alone are not the 
only factor in the decision. 
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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 


 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 (About 5-10 lines to entice the audience to your 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 


15 mins Introduction 
1h 45 mins Exploration of the method / question time / action, action, action 
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Title: How  I  teach number  patterns  in a grade 9 class . 


Institution : Nzanzana J .S .S 


Address : P.O Box 229 Kentani 4980 


Presenter:  W. Hlaleleni 


Email : lelomso@gmail.com 


 


Target participants:  Grade 9 teachers 


  


 Introduction 


Numeric patterns are key topics in the general education and training band because they are 


a foundation for arithmetic series and sequences of the further education and training band. 


Numeric patterns help learners to identify the relationships and the learners to realise that 


equations are derived from contexts e.g. 2n +1 = 5 is an equation derived from the triangle 


numbers and number of matchsticks used to make triangles .The numeric patterns which I 


have been presenting to both teachers and learners resonate with me hence I want to share 


my teaching with other teachers. 


 


Presentation 


I usually give the learners the numeric patterns and geometric patterns and ask the learners 


to tell  me if there is  any rule used to make the numbers or diagrams .For instance  6 ; 11 ; 


16 ; 21 ; 26 ; 31 ;36. Is there any rule used to make these numbers? The learners usually tell 


me that there is a rule. When I ask them the rule they usually tell me that it is “Add 5 to the 


previous numbers to get the following numbers. I usually ask them how long would take 


them to extend the pattern in order to know the 500th number of this pattern? The learners 


usually say it would take them about three days to extend the numeric pattern to the 500th 


number. I usually tell them that we can derive an algebraic expression which can help us to 


determine the 500th number of the numeric pattern without spending a lot of time. 


How do I usually derive the general rule of the numeric patterns? 


I usually ask the learners to find the common difference between the previous numbers and 


the following numbers. After getting the common difference, I usually ask the learners to use 


the common difference to multiply the numbers of numbers to get the numbers/terms of the 


numeric patterns. If the learners do not get the numbers  I usually advise the learners to use 


operation that when used  changes the numbers  to the numbers of the pattern .I usually I 


advise the learners to put n in place of the number of numbers and the operation used to 


make the numbers of the pattern. 


For instance 6; 11; 16; 21; 26; 31 the common difference is 5. 


To derive the general rule we multiply the numbers of numbers by 5and we get  
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5 ; 10; 15 ;20 ;25 ;30 and we add 1 to these numbers to get the given numeric pattern.5 ; 10 


; 15 ;20 ;25 ;30 are 5n because we multiply the numbers of numbers by the common 


difference 5.The given pattern is 5n+1 because we add 1 to 5 ; 10 ;15 ; 20 ;15 ;20 ; 25 ; 30 


to get  the numbers of the given pattern. 


 


 


I usually ask the learners to use the general rule to extend the pattern and to use the table 


eg 


squares 1 2 3 4 5 
3n+1(number 
of sticks use 
to make 
squares) 


4 ....... ......... ......... ........... 


 


n ...... .......... ....... ............. .......... ........ 
7n+1                          8 15 22 29 36 43                


                       


Conclusion 


I have found numeric patterns fascinating and a meaningful approach to equations. Patterns 


also enhance learners’ ability to substitute. Numeric pattern identifications help learners to 


quickly complete tables when they are to draw the straight line graphs and parabola graphs.  


Linear patterns are good approach to quadratic or square patterns. 


 


References 


1. Goba B. ; Karen P.; Morgan H.; Smuts C& Van der Walt.(2006). Study& Master 


Mathematics. Cape Town :Cambridge University Press. 


2. Unpublished workshop document  prepared by Hlaleleni W on the 7/02/2012. 
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Title: How to teach the concept of a gradient in a Grade 11 Class 


 


Presenters: Nyameka Kangela,  Xoliswa Mbelani 


 


g11k7223@campus.ru.ac.za or nyameka.kangela@yahoo.com 


 FRF Mathematics Education Chair, Rhodes University, Grahamstown 


 


Organisation: Khutliso Daniels High School 


  


Introduction 


Gradient is a critical concept in high school mathematics. According to the requirements of 


the curriculum, gradient is introduced in Grade 9(GET level) and learners are expected to 


know and apply it throughout their FET mathematics. Although it is introduced in Grade 9, 


we have found out that some Grade 11 lack conceptual knowledge of a gradient and find it 


difficult to apply that knowledge in plotting and working with linear functions.  


Aims and Objectives of the Lesson 


According to CAPS FET Mathematics, teaching should not be limited to “how”, but rather 


feature the “when” and “why” of problem types. Learning procedures and proof without a 


good understanding of why they are important will leave learners ill-equipped to use their 


knowledge in later life. In our presentation we would like to share a different approach to 


teaching of a gradient, the one which foregrounds conceptual understanding of a gradient. 


We then used this conceptual knowledge of a gradient as a foundation to introduce and then 


teach analytical geometry. The correct use of the language of mathematics is an essential 


mathematical skill which needs to be developed in a learner, according to CAPS. We believe 


that through this approach, the required mathematical skill will be developed. We chose to 


talk about a gradient because almost 50% of FET mathematics content requires an 


understanding and application of knowledge of a gradient. 


Content 


Grade 11 learners are expected to  


• Know how to define a gradient or slope 


• Formula for calculating gradient of a line 


• To know how to sketch the graph of a linear function , given a gradient 


• To know how to find the equation of a line, given points on that straight line 


• To know conditions for parallel and perpendicular lines. 
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We designed the following tasks which were specifically aimed at testing learner’s 


conceptual understanding of a gradient, application of that knowledge in plotting and working 


with linear functions.  


Mathematics Activity: Gradient 


 


1.  


 


 


 


 


 


 


(a) Arrange the following diagrams given above in order of steepness, from less 


steep to very steep. 


 


(b) Explain why C is steeper that D. 


 


 


(c) Sketch a  new diagram F which shows F less steep than D.  


 


 


 


 


 


(d) Sketch a new  diagram G which shows G steeper than E. 


 


 


 


2. Given the diagram below; 


 


 


 


 


 


 


 


 


 


(a)What is the slope/ gradient of AB? 


 


 


 


(b)If BC = 3 ; AC = 4 , what is the slope AB? 


 


EDCBA


D


E 5


3


4


C


B


A
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(c)Which one of the two above is steeper than the other? 


 


 


3.   Sketch on the grid below, straight lines with the following gradients, m: 


 


(a) m = 1 


(b) m=3 


(c) m= 0 


(d) m=-
3


1  


(e) m=
5


2  


(f) m= -3 


       


 


 


 


 


                 


 


 


  


 


  


 


 


 


 


 


 


 


 


We gave the test to Grade 11 learners and the results showed that learners lack conceptual 


understanding of a gradient; are unable to sketch a graph of a straight line, given the 


gradient; couldn’t apply this knowledge in problem solving. 
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Concepts we taught in this Lesson 


 


1. Learners to develop Conceptual understanding of a gradient 


� Relate it to steepness or flatness of a line and not only restrict it to formula 


� Gradient of a horizontal line 


� Meaning of gradient of a vertical line 


� Meaning of a negative gradient 


2. Use this foundational knowledge to teach Analytical Geometry: Angle of inclination, 


Co-linear points, parallel and perpendicular lines. 


Our approach of questioning was such that learners are encouraged to use conceptual 


knowledge of a gradient language to justify their reasoning. 


 


Conclusion 


We gave the same test to the learners at the end of the lesson. This activity was used to 


identify gaps and also used after the intervention to see if there was improvement in learner 


performance. We found out that learner’s knowledge of a gradient has grown from being 


formula bound to a broader understanding of a gradient. They were able to answer the “why” 


and the “when” questions confidently. Angle of inclination, Co-linear points, parallel and 


perpendicular lines were, as a result of this foundation better understood by the learners. 
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Title: How we teach graphing of parabolas in a less resourced Grade 11 Class 


  


Presenters: Michael Kainose Mhlolo1 and Mzikayise Mani2 


1 Rhodes University – FRF Mathematics Education Chair  


mikemhlolo@yahoo.com or M.Mhlolo@ru.ac.za 


2 Velile Senior Secondary School - Bathurst  


EASTERN CAPE 


FET Phase – Grade 11   Number of learners = 25   


 
Introduction  
 


In our presentation we are going to show how we taught graphing of parabolas without the 


use of technology. Without discrediting the use of technology we have two reasons why we 


went that route. Firstly, the school itself is not technologically resourced and most of our 


schools in South Africa might be in a similar if not worse situation than ours. So we thought 


by sharing how we taught in such an environment we would open up discussions on how 


best to teach such a concept without technology.  


 


Our second justification has to do with the use of technology itself. Clearly, technological 


developments since the late 1970’s have been significant, and they have had an impact on 


what learners will experience particularly in the realm of graphical displays. Our view 


however is that technology can change the way in which we do graphs but the changes are 


not guaranteed to be beneficial. Having the vision to see what technology can, or might do, 


is not synonymous with knowing how to take advantage of this in a teaching context. The 


reality is that we still have much to learn about the use of technology. Technology-based 


teaching may be less than optimal because; 


• either the hardware, the software, or both, may be inadequate;  


• our use of the technology may be inappropriate; or  


• the learners may not experience what we think they do.  


Most packages, of course, will do what is requested, regardless of whether it makes sense. 


Packages cannot think, and so we should be training our learners how to think for 


themselves and to know why they must do what they have to do. Introducing technology 


effectively therefore requires exactly the same kind of planning and understanding that we 


should use to plan any other non technologically-based teaching.  


 


Our view therefore was that technology can enhance the processes of teaching and learning 


in general. However, not all technology is fit for this purpose, and the use we make of this 
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technology is not always appropriate. With specific reference to the use of a calculator, this 


view is also expressed in the very first specific aim within the CAPS document which expects 


learners; “to develop fluency in computational skills without relying on the usage of 


calculators.” To us this suggests that even in a well resourced class, the use of technology 


has to be complemented in order for learners to have a deep conceptual understanding of 


the mathematical objects. The ability to process data with a piece of software is only one 


aspect of using a graphing package. Selecting the appropriate analysis and being able to 


interpret the output reflect more conceptual than procedural understanding and are critical 


for improved learner performances. These skills must be taught if the way we do graphs is to 


change. They do not just emerge of their own accord. 


 
What does the curriculum expect learners to do at Grade 11 level? 


With specific reference to parabolas, the new CAPS document expects learners to:  


• Revise the effect of the parameters a and q and investigate the effect of p on the 


graphs of the functions defined by y = f(x) = a(x - p)2 +q 


• Once the effects of the parameters have been established, various problems need to 


be set: drawing sketch graphs, determine the defining equations of functions from 


sufficient data, making deductions from graphs. 


• Real life applications of the prescribed functions should be studied 


Comment: Two parameters at a time can be varied in tests or examinations. 


What knowledge did we assume our learners to have?  


We assumed our learners to be able to work with relationships between variables using 


tables, graphs, words and formulae. Convert flexibly between these representations. At this 


level it is sufficient to investigate the way output values depend on how input values vary. 


The terms independent (input) and dependent (output) variables might be useful.  


What concepts did we want to teach in this lesson? 


1. Learners will identify the defining characteristics of a quadratic function. 


• Distinguish how the characteristics are represented symbolically and graphically  


• Recognize patterns and relationships among certain characteristics of the function (for 


example, deducing the y-intercept by looking at the c value of quadratic function in its 


general form)  
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• Describe the meaning of the vertex, y-intercept, and x-intercept(s) by analyzing the 


behavior of a quadratic function at and around those points  


2. Learners investigate the coefficients in symbolic expressions of quadratic functions, and 


how varying coefficients are reflected in graphs. 


3. Learners identify significant points on a parabola and how these are reflected in symbolic 


expressions. 


4. Learners make connections between graphical and symbolic representations by 


examining and manipulating the three symbolic forms of a quadratic function in order to 


predict shape, orientation (opens upward or downward), and location. 


 Three forms of quadratic equations were dealt with:  


               polynomial:  y = ax
2 


+ bx + c 
 


               vertex:  y = a (x-h)
2 


+ k 
 
               root:  y = a (x-r


1
)(x-r


2
)  


5.      Learners will gain deeper understanding of quadratic functions as they become more 
aware and motivated to observe and reflect on its application in their environment  


Conclusion  


At the time of submitting this abstract, the lessons are still going on. So in the presentation 


we will then give a more detailed account of how the lessons went taking note of where 


learners experienced some challenges and what we did about such challenges. 
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Title: Centre of mass of polygons and other shapes 


Presenter: Shan Pillay 


Abstract:   


For an object of uniform composition (mass, density, etc.) the centroid of a body is also its 
centre of mass. Practical demonstrations are used to determine the centre of mass of the 
various pieces of lamina in the shape of polygons. We then use the Cartesian plane (with the 
aid of the Geometers Sketch-pad) to locate and calculate the coordinates of the centroids. 
Further, the centre of mass of other shapes is investigated and various techniques (e.g. 
using lines of symmetry) are illustrated. 


  
 
Introduction: 
 
 
I grew up in the days when “mathematics” meant “school mathematics” divorced from the 
real world. My high school algebra course consisted of pure symbolic manipulation, for 
example, and my geometry course focused on producing proofs. When instruction in maths 
focuses almost exclusively on mastery of facts and procedures, students are not likely to 
develop higher-order skills necessary for using mathematics  (Schoenfield 1985).  
 
According to Stewart (2009), the art of teaching is directing our students in the art of guided 


discovery. To this end the emphasis is on conceptual understanding rather than rote learning 


and the “Rule of three” should be implemented:  topics are presented numerically, 


algebraically and geometrically. Also, verbal and descriptive processes should be 


encouraged. 


Further, the reform movement in mathematics education requires the teacher to provide 


tasks that are stimulating, relevant and foster growth in knowledge. This can be achieved by 


helping students connect mathematical ideas and concepts to real life situations (National 


Council of Teachers of Mathematics, 1991). 


 
 


Terminology:   centroid, centre of mass, symmetry and balance. 


 
a) Refer to fig 1.  


 
Consider a triangular piece of lamina and we wish to determine the centroid (the 
centre of mass. We can demonstrate it practically by suspending the triangle in a 
vertical plane and using a plumb line.  After obtaining the centroid, we show how the 
triangle is balanced horizontally. Now we can investigate the intersection of the 
medians, the centriod etc.  
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Fig 1 


Refer to Fig 1: Let us consider P to be an interior point so that each polygon is divided 
equally in areas. So, P is also the centre of gravity. However, this is not true in the case of 
the KITE!   Students should be given this task to investigate. We assume they have access 
to geometrical software like Geometer’s Sketchpad. Such an investigation may proceed 
along the following lines. 


 


 


Fig 2 


With the aid of the sketch pad and using the cartesian plane two examples are illustrated 
(does not constitute proof). Visualisation should enhance the students’ conceptual 
understanding. 


P
P


KITE
PARALLELOGRAM


P
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8


6


4


2
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-4


O
-10 -5 5 10


G1G


B


D E


A F
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In ∆ AOB, the medians are drawn and point G is the centroid.  G is the point (-4,3), 


A(-9,0), B (-3,9) and O (0,0).  The centroid can be obtained by calculating the average of the  


x and y coordinates of the vertices of the ∆ ABC.  


Similarly, G1 is the centroid of parm DEFO.   The centroid is the point (4,3) and the vertices 
of the parallelogram are  (0,0), (6,0),   (8,6) and (2,6). The centroid, is also the average of 
the coordinates of the vertices of the parm. 


However, this  is not the case for the Trapezium and the Kite (in figure 2). 


 


 


   


Fig 3 


Kite:  The line of symmetry is OB and the centroid  should lie on OB. 


The  coordinates of  the vertices are (0,0), (3,3),  (9,0) and (3,-3). The average of the 
coordinates is the point (3.75, 0), which is on the line of symmetry. We also note that the 
mid-point of OB is (4.5,0).  


If we partition the Kite into two ∆ AOC and ∆ ACB whose centroids are (2,0) and (5,0) and 
their areas are 18 and 90 (square units) respectively. 
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Let  
ba


bxax
Gx


+


+
=


21    =
189


18592


+


×+×
= 4.  Similarly .0=Gy Therefore the centroid of the kite 


is (4,0).  


 The centroid of the trapezium is for the students to do as an exercise. 


 


Conclusion: 


Hence, mathematics tasks in which students engage; projects, problems, constructions, 
application exercises and so on and the resources must provide students with the 
opportunities for learning. These tasks must be stimulating and should be a means to an 
end.  Students should be able to develop skills, concepts, apply   and   make connections to 
the real world. I hope that this integrated approach would be refreshing and stimulating for 
both learners and teachers. I would appreciate some feed- back from delegates at the 
conference. 


 


Reference: 


National Council of Teachers of Mathematics. (1991). Professional standards for teaching 
mathematics. Reston, VA: National Council of Teachers of Mathematics. 


 
Schoenfeld, A, H. (1985). Mathematical Problem Solving. New York: Academic Press, Inc. 
 
Stewart, J.(2009).Calculus. Belmont: Brooks/Cole. 
 


 


 


 


 


Appendix: 


 


 


Worksheet:    Determine the centre of mass of each of the figures below. 
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Fig   4. 
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Title: Bringing context to mathematical problems: should we or shouldn’t we? 


Presenter: Bruce Tobias 


St John’s College, Johannesburg 


Abstract 


This paper addresses issues related to presenting secondary school mathematical problems 


within a real-life context.  Notwithstanding certain concerns from research, it is argued that 


teachers have many opportunities to incorporate every-day situations into their teaching, 


either by imposing those situations onto the problems expected in the curriculum, or by 


finding real-life problems that fit the mathematics. Some guidelines are proposed for making 


decisions on which contexts to use, and some examples with discussions of their 


appropriateness in the classroom are discussed. 


Introduction 


Traditionally, learning mathematics took the form of mastering the manipulations and 
procedures in isolation of any context.  In recent times, many believe that, “… everyday 
topics are seen in a new light when considered in mathematical terms” (Land, 1975, p. ii).  
Many teachers believe, as Land does, that students of mathematics come to appreciate 
mathematics more when it is presented in the form of every-day problems. 


The question that we need to ask ourselves is, “Do we describe the everyday situation 
through the mathematics, or do we fit the mathematics to the everyday situation?”  I suggest 
that we should be doing both!  And, whichever way you do this, you bring the contextual 
knowledge into the fray. 


Comment from the literature 


“Contextual knowledge is related to everyday-life problems in the real world and enters the 
school situation through the presentation of the problem in a context with its own story.  It 
does not appear when problems are presented using only mathematical symbols with 
numbers, operators, and variables” (Sáenz, 2008, p. 125). 


What Sáenz is suggesting here is that, devoid of a situation, a problem appears in pure 
mathematical form, containing for the students unfamiliar symbols in which you apply certain 
rules and procedures to “get the answer”.  By incorporating a context we possibly give 
meaning to these otherwise ‘strange’ symbols. 


However, there are those who caution us when using context in mathematical problems.  
Galbraith (2005) warns teachers that placing problems in context is not necessarily akin to 
mathematical modelling.  He categorises certain types of word problems that teachers use in 
their classrooms.  Inter alia, these include “unreal word problems”, in which the real solution 
to the problem is much simpler than what the mathematics of the problem requires, and “silly 
word problems” in which the answer is unrealistic.  In both of these instances the 







 


mathematics loses its credibility for the students because it g
the students cannot identify. 


Cooper and Dunne (2000) found in their research that the context of a mathematical problem 
can impede the student, either because the context is too different from what that student 
has experienced (thus making it foreign to the student), or because the context brings 
extraneous information into the problem that distracts the student from what is relevant to 
the problem solution. 


I believe that Galbraith (2005) is correct when he warns against
mathematical modelling in problems presented at secondary school level.  ‘Context’ does not 
mean ‘modelling’, as seems to be suggested by our current Curriculum and Assessment 
Policy Statement in South Africa (for example, see DoE, 
believe that as teachers, we can bring a better appreciation of mathematics into our 
classrooms by including context.  The trick is to understand what the context does for the 
problem, and to be sensitive to the affects tha
terms of making the problem more or less accessible.


I now turn to an examination of mathematical problems that have a context that I have used 
in my teaching.  As teachers, making decisions about what will en
classrooms, I believe it will be useful to interrogate these problems with the following points 
in mind: 


• Does the context make the problem more interesting?
• Is the context real enough so as not to make the mathematics seem absurd? 


(Galbraith, 2005) 
• Does the context mislead the students?
• Does the context bring an appreciation for mathematics in every
• Does the context make the mathematics ‘messy’? (i.e. unwieldy decimals, 


unmanageable numbers, etc.)


Contextual problems for the 


1. Opportunities with number


Placing a problem within a context may seem to some to be contrived, and in certain cases 
this is so.  However, it can give the problem a little more dimension than if it were presented 
purely mathematically.  Take for e


If   10,2  is increased to 10,48 ,  what percentage increase has taken place?


Consider now the problem amended as follows:
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mathematics loses its credibility for the students because it gives rise to situations with which 


Cooper and Dunne (2000) found in their research that the context of a mathematical problem 
can impede the student, either because the context is too different from what that student 


ienced (thus making it foreign to the student), or because the context brings 
extraneous information into the problem that distracts the student from what is relevant to 


I believe that Galbraith (2005) is correct when he warns against conflating context and 
mathematical modelling in problems presented at secondary school level.  ‘Context’ does not 
mean ‘modelling’, as seems to be suggested by our current Curriculum and Assessment 
Policy Statement in South Africa (for example, see DoE, p. 35 and p. 48).  However, I do 
believe that as teachers, we can bring a better appreciation of mathematics into our 
classrooms by including context.  The trick is to understand what the context does for the 
problem, and to be sensitive to the affects that the context brings to bear on the student in 
terms of making the problem more or less accessible. 


I now turn to an examination of mathematical problems that have a context that I have used 
in my teaching.  As teachers, making decisions about what will enhance learning in our 
classrooms, I believe it will be useful to interrogate these problems with the following points 


Does the context make the problem more interesting? 
Is the context real enough so as not to make the mathematics seem absurd? 


Does the context mislead the students? 
Does the context bring an appreciation for mathematics in every-day life?
Does the context make the mathematics ‘messy’? (i.e. unwieldy decimals, 
unmanageable numbers, etc.) 


Contextual problems for the classroom 


Opportunities with number 


Placing a problem within a context may seem to some to be contrived, and in certain cases 
this is so.  However, it can give the problem a little more dimension than if it were presented 
purely mathematically.  Take for example this problem: 


If   10,2  is increased to 10,48 ,  what percentage increase has taken place?


Consider now the problem amended as follows: 


ives rise to situations with which 


Cooper and Dunne (2000) found in their research that the context of a mathematical problem 
can impede the student, either because the context is too different from what that student 


ienced (thus making it foreign to the student), or because the context brings 
extraneous information into the problem that distracts the student from what is relevant to 


conflating context and 
mathematical modelling in problems presented at secondary school level.  ‘Context’ does not 
mean ‘modelling’, as seems to be suggested by our current Curriculum and Assessment 


p. 35 and p. 48).  However, I do 
believe that as teachers, we can bring a better appreciation of mathematics into our 
classrooms by including context.  The trick is to understand what the context does for the 


t the context brings to bear on the student in 


I now turn to an examination of mathematical problems that have a context that I have used 
hance learning in our 


classrooms, I believe it will be useful to interrogate these problems with the following points 


Is the context real enough so as not to make the mathematics seem absurd? 


day life? 
Does the context make the mathematics ‘messy’? (i.e. unwieldy decimals, 


Placing a problem within a context may seem to some to be contrived, and in certain cases 
this is so.  However, it can give the problem a little more dimension than if it were presented 


If   10,2  is increased to 10,48 ,  what percentage increase has taken place? 
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The price of petrol was R10,20 and has now been increased to  R10,48.  What 
percentage increase will motorists now pay for petrol? 


 


All that has happened here is that a purely numerical question has been set within a context.  
Students are now given the opprtunity to be aware that mathematics can serve a function in 
everyday life.  With the introduction of a context, one can also include a picture that further 
enhances the quality of the question, and students can think about the mathematics and the 
context more deeply, as, for example here, the man in the street is being held to ransome by 
increases in petrol price.  Thus, the student is not only involved in a mathematical 
proceedure, but is also able to relate it more generally to a situation in society. 


 


There are numerous opportunities to this, especially when dealing with number.  Below are 
two pictures that set the context very nicely.  On the left we have a photo enlargement of a 
housedust mite, showing the dimensions of the actual photo.  Using ratios, and the 
enlargement factor students can do calculations to find the actual size of the mite.  On the 
right, we see a picture of the Pneumonia bacteria.  The size is given as  0,5 mµ ,  where  


mµ   is the unit for micrometres, and  1 41 10m mµ
−


= × , thus giving the teacher 


opportunity to work with scientific notation within a real life context. 


 


From the insert below, we see an opportunity to show how mathematics and music are 


connected through ratios.  
0L  through  


20L   are the string lengths for each fret number. 
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The world is full of problems involving number and we as teachers can pick and choose.  Not 
all of the problems given here are suitable in all classrooms.  The teacher needs to gauge 
the students and decide what contexts will be appropriate based upon whether or not the 
learning will be hindered or enhanced by the context.  For example, in the guitar problem 
above, the mathematics is more complex than simple ratios because the relationships 
between the ratios of the lengths are only approximately equal.  If students are going to get 
tripped up with approximating the ratios with 0,8 and  0,75  to deduce the answer for  x , then 
perhaps this context is not suitable for those students.  In that case, there are many other 
opportunities out there that will be more suitable. 


2. The world is full of patterns 


These days, teachers are fortunate because nearly all have a phone with a reasonable 
quality camera.  Look out for interesting patterns in the world and take a pic.  Then bring 
these into the classroom and use them to teach your students about first and second order 
difference patterns, as well as geometric sequences.  


Take a look at the image of paving shown.  The teacher 
can construct a simple pattern using the number of 
octogons, and / or squares required, something like what is 
posed below.  
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A similar problem, but one that leads to a simple second order difference, comes from a 
beehive, and (depending on how you build the hive) can generate the triangular numbers (as 
shown below). 


 


 


 


 


 


 


 


 


The trick to making these contexts applicable to our classrooms is to identify one or more 
patterns that are contained in the picture (examples of which are shown in the preceding two 
contexts given in the first three stages).  This might become a little tricky if you use a context 
like the beadwork, shown below.  However, situations like this sometimes give wonderful 
opportunities for allowing students to explore the patterns, such as number of red (grey in 
this picture) beads and the number of black beads. 


 


 


 


 


 


 


 


 


 


 


3. Bring the 


mathematics to life 


using shape 


Take a look at the picture on 
the right.  Is this a 
coincidence?  Is there a 


 


 


 


  


 


 


 


 


 


Stage 1 Stage 2 Stage 3 
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reason why the mid-sectional view of the tortoise shell is “very nearly” parabolic?  Similarly, 
is there a reason why a cyclist’s helmet is “very nearly” parabolic in the same way?  These 
connections in the real world are there waiting for us to draw upon.  


By finding things in our world that we can put into a mathematical form, we allow the real 
world to enter our classroom.  Even if these problems seemed somewhat contrived (often 
because we wish to keep them at an elementary level, and we wish to keep the mathematics 
“neat”).  But, they still serve the purpose of allowing students the opportunity to see 
mathematics in the world.  Take the geometry problem posed for grade 8 students below.  It 
is a very elementary mathematical task, but it brings home the notion of angles and parallel 
lines inherent in an ordinary car jack.  


 


The problems can become more intricate, as with the example of the Louvre Glass Pyramid 
shown below.  The actual measurements can be found on the Internet: perpendicular height 
from the apex is 21,64m and the square base has sides of 35,42m.  That’s about all you 
need to know to work out a whole lot about this architectural feature. 


 


Then why not extend the problem to the 
Great Pyramid of Khufu at Giza, and calculate the volume of the bricks that have eroded 
over time.  Well, maybe?  But the opportunities are out there! 


a 


 b 


c 


d 


e 







 


 


4. Where there’s motion, there’s mathematics


The relationships between distance and speed, and speed with respect to time are 
wonderful opportunities to get students to engage with functions.  Take your s
through a rollercoaster ride by getting them to make mathematical connections with 
elements of motion, as in the example below.


 


 


 


 


 


 


 


 


 


 


 


Then, we can always use stories from the media.  Gebrselassie’s consecutive marathon 
world records at the Berlin Marathon gave us wonderful opportunities to bring human 


Rested Gebrselassie Tops His World Record


Published: 
Haile Gebrselassie of Ethiopia again showed why many consider him the greatest distance runner ever, 
breaking his own world record in the marathon in Berlin on Sunday and becoming the first person to run 
the 26.2-mile race under 2 hours 4 minutes.
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Where there’s motion, there’s mathematics 


The relationships between distance and speed, and speed with respect to time are 
wonderful opportunities to get students to engage with functions.  Take your s
through a rollercoaster ride by getting them to make mathematical connections with 
elements of motion, as in the example below. 


Then, we can always use stories from the media.  Gebrselassie’s consecutive marathon 
world records at the Berlin Marathon gave us wonderful opportunities to bring human 


Rested Gebrselassie Tops His World Record
By JERÉ LONGMAN 


Published: The New York Times, September 28, 2008 
Haile Gebrselassie of Ethiopia again showed why many consider him the greatest distance runner ever, 
breaking his own world record in the marathon in Berlin on Sunday and becoming the first person to run 


rs 4 minutes. 


The relationships between distance and speed, and speed with respect to time are 
wonderful opportunities to get students to engage with functions.  Take your students 
through a rollercoaster ride by getting them to make mathematical connections with 


Then, we can always use stories from the media.  Gebrselassie’s consecutive marathon 
world records at the Berlin Marathon gave us wonderful opportunities to bring human 


Rested Gebrselassie Tops His World Record 


, September 28, 2008  
Haile Gebrselassie of Ethiopia again showed why many consider him the greatest distance runner ever, 
breaking his own world record in the marathon in Berlin on Sunday and becoming the first person to run 
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Our ecosystems, our future... 


On Monday 31st October [2011] we crossed the 7 billion human mark.   It took us 


around 200 000 years to reach the 1 billion mark in 1805.  123 years later we 


reached the 2 billion mark (1927), 33 years later the 3 billion mark (1960), 14 


years later the 4 billion mark (1974), 13 years later the 5 billion mark (1987), 12 


years later the 6 billion year mark (1999) and another 12 years to reach the 7 


billion mark. The good news is that the 7 billion mark is probably the turning 


point, as the rate at which we’re growing is slowing and our population is 


projected to peak at around 10.2 billion in 100 years’ time. 


Andrew Venter (CEO Wildlands Conservation Trust), November 2011 


endeavour into the mathematics classroom (see insert below). 


5. Trends in the world 


Statistics are the order of the day, and why not utilise these to enhance our students’ 
mathematical understanding.  Just keep an eye and ear open for modern trends, such as the 
following two examples that were reported recently.  The first context looks at the trend of 
breeding pairs of African penguins over the years, and gives students to opportunity to apply 
knowledge of mathematical trends in an actual situation reported by SANCCOB. 


 


Below, we see an article reported by Venter on the earth’s population that is not only topical, 
but also gives wonderful opportunity to discuss trends.  Use the mathematics to justify or 
negate Venter’s observations using functions, and allowing students to choose appropriate 
trends. 


  


Year Index year Estimated no. of breeding pairs 


1992 0 100 


1993 1 70 


1994 2 80 


1995 3 75 


1996 4 75 


1997 5 45 


1998 6 65 


1999 7 65 


2000 8 50 


2001 9 55 


2002 10 60 


2003 11 50 
African penguin with chick on Malgas Island 


An estimated 2500 breeding pairs were recorded in 1956… 


Adapted from figures given by SANCCOB, 2011 
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Conclusion 


The teaching of mathematics has moved towards presenting more of the problems within a 
real life context.  However, research has shown that there could be inherent problems 
associated with the way in which we contextualise the mathematics in terms of how students 
perceive the problem (i.e. how ‘real’ is the context), as well as in terms of factors in the 
context that may mislead students (Cooper and Dunne, 2000).  I believe that there are many 
opportunities for teachers to use contextual problems that will enhance the students’ 
mathematical experience, whether the situation is put into an appropriate mathematical form, 
or whether the mathematics is ‘fitted’ to a context. 
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USING ADAPTED LESSON STUDY TO FACILITATE MATHEMATICS TEACHERS’ 


META-COGNITIVE THINKING SKILLS (SANPAD PROJECT) 


Marthie van der Walt (marthie.vanderwalt@nwu.ac.za) 


Maarten Dolk (m.Dolk@uu.nl) 


The South Africa Netherlands Research Programme on Alternatives in Development 


(SANPAD) project, which involves colleagues and postgraduate students from the North-


West University (Faculty of Education Sciences, Mathematics Education, Potchefstroom 


campus, South Africa), the Walter Sisulu University (Faculty of Education, School of 


Continuing Professional Teacher Development, Postgraduate and Research, Umtata 


Campus, Transkei, Eastern Cape, South Africa) and the University of Utrecht (Dr Maarten 


Dolk, Freudental Institute, Netherlands), examines possible practical ways of addressing the 


‘crisis’ in Mathematics education relating to the level and quality of meaningful learning.  


The 2012 symposium is presented in four phases in which the following different sub-papers 


are read: 


1.1 THE NATURE OF TEACHING AND LEARNING MATHEMATICS IN RURAL SOUTH 


AFRICAN SCHOOLS: A RURAL PERSPECTIVE 


Jacob Maisha Molepo (mmolepo@wsu.ac.za) 


The teaching of Mathematics and learner achievement is regarded as one of the weakest 


twins in the field of mathematics education in South Africa. This has been particularly so in 


rural and township areas (as compared to their urban counterparts), due to factors such as 


the allocation of resources and systemic neglect over the years. This imbalance has been 


observed and confirmed by the Minister of Basic Education, Angie Motshekga: “One key 


area of focus will be the rural schools in our country, many of which are inadequately 


provided for in terms of infrastructure (class rooms and basic services like water and 


electricity), as well as facilities, with a complete lack of libraries, laboratories, or even sport 


and playground facilities” (Motshekga, 2009: 4). 


Among all the provinces whose majority communities reside in rural areas (and that may 


thus be referred to as rural provinces), the Eastern Cape and Limpopo provinces take first 


place when it comes to the negative correlation between mathematics teaching and 


achievement. Studies conducted on achievement in mathematics and the challenges 


associated with rural learners’ achievement in mathematics have shown that despite 


challenges faced by mathematics teachers in rural areas, conditions have been created to 


enable learners to achieve just as ably as learners in urban and more advanced 


communities. Rather than to get stuck in predicting doom and gloom, South African 
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researchers have recently started to focus on ways in which this challenge could be 


addressed (Fleisch, 2008; Horne, 2007). 


The term rural has many definitions, but all seem to lead to similar contexts that may differ in 


terms of the degree to which resources and opportunities are created for people who reside 


in such environments or conditions.  


Rural life and rural development have largely and unrealistically been modelled against the 


wishes and needs of urban communities, whose life patterns have historically been 


fashioned after the Western-type of culture in general and the Eurocentric model in 


particular. Gallagher (1993) and Gruenewald (2003) describe education within rural contexts 


by calling for ‘place-conscious education’. Rural consciousness takes the feelings, soul and 


meditations of rural people as prime point of departure in learning and teaching. Any rural 


education initiative that is to make meaning for and have an impact on rural learners should 


address and take into account the context of the rural child. It should also be in line with and 


understand what Budge (in Balfour, Mitchell & Moletsane, 2008) calls the ‘peculiarities of the 


locals’. Some of these unique peculiarities would be social theories such as Ubuntu (Seepe, 


2004), which are concerned with the self in the environment and in the community, from an 


African perspective.  


Of particular importance to all researchers in these fields is whether instruments for 


measuring the performance of rural learners take into account issues associated with rurality 


and rural people. Such instruments should reflect the ‘peculiarities’ of the lives of rural 


people and incorporate their cultural norms and social theories (e.g. Ubuntu and cultures of 


rural people), as accentuated in the ‘enculturation’ of mathematics suggested by Bishop 


(1988).  


Several strategies within the constructivist domain, such as reflective and meta-cognitive 


teaching and learning, tend to agree with modes of teaching and learning that allow for the 


exploitation of the ‘inner consciousness’ of the rural child. Rural ‘peculiarities’ should also be 


considered when the teaching and learning of rural and township children is planned. All 


things considered, culture and thinking cannot easily be divorced from each other.  


1.2. MATHEMATICS EDUCATION AND META-COGNITIVE TEACHING AND LEARNING 


SKILLS 


Marthie van der Walt  (marthie.vanderwalt@nwu.ac.za)  


SANPAD Project leader 


International research indicates that the ability to be receptive to a variety of thinking skills 


can be developed and improved by giving a person the opportunity to become aware of 
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his/her own thought processes while engaged in doing mathematics and solving problems 


(Lucangeli & Cornoldi, 1997). This process of analysing one’s own thoughts is called meta-


cognition (Hartman, 2001a). Meta-cognition is essential for the application of appropriate 


information and strategies during problem solving (Lucangeli & Cornoldi, 1997; Pugalee, 


2001). It includes teachers’/learners’ awareness and regulation of and reflection on their own 


cognitive processes (Fortunato, Hecht, Tittle & Alvarez, 1991) as well as a variety of 


decision-making strategies that manifest in identifiable behavioural modes such as 


predicting, planning, revising, making choices, checking, guessing and classifying (Allen, 


1991). Meta-cognition therefore appears to be an indispensable element of problem solving 


that helps the individual to identify strategies and hence to work strategically when solving 


mathematics problems (Davidson & Sternberg, 1998). 


The research team believes that poor performance in mathematics may be ascribed to 


factors such as teachers’ inadequate reflection on and implementation of meta-cognitive 


teaching-learning strategies. Teachers rarely, if ever, demonstrate to their learners exactly 


what ‘learning how to learn’ means, the meaning of ‘thinking about one’s own thinking’, and 


how to become a problem solver. In fact, many learners do not have the slightest idea as to 


what exactly it is that they are doing. To this day, ‘learning how to learn’ still does not form 


part of the South African school curriculum (Van der Walt, 2006). 


For the purpose of this study the description of Artzt and Armour-Thomas (2001) suffices, 


namely: the teacher is a problem solver who ought to solve problems (teaching) meta-


cognitively but also to direct and guide learners to acquire meta-cognitive strategies and 


skills (Hartman, 2001b). This implies that a teacher does not only challenge learners 


intellectually, but also supports them in their efforts to acquire and effectively learn strategies 


and skills in the mathematics class (Van der Walt & Maree, 2007). 


Teachers’ knowledge of the subject matter, the learners in their class and learning strategies 


influence the quality of their instruction  (Ball & Bass, 2002). The planning of lessons is 


based on the meta-cognitive teaching-learning strategies of the specific content area and 


declares how the teacher is going to teach the subject matter (Van der Walt & Maree, 2007). 


Koutseleni (1991) asserts that when teachers are aware of their own meta-cognitive 


strategies and teach their learners different meta-cognitive strategies, the latter overcome 


obstacles to solve problems. The learners are encouraged to think aloud, not only to provide 


a final answer to a problem, but also to explain their own thought processes. Teachers 


should actively support learners and guide them to become aware of and use their meta-


cognitive abilities. Aspects of a Mathematics teacher’s knowledge for effective teaching and 


supporting their learners’ learning − planning lessons, evaluating learners’ learning, 
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assessing assignments and completing the curriculum content − are meta-cognitive in 


nature (Ball, Thames & Phelps, 2008).  


Observable features of lesson study include the following: considering the long-term goals of 


learning; planning and conducting the lesson; collecting data during the lesson; reflecting on 


and discussing data from the lesson study to discover implications for future teaching (Lewis, 


Perry & Murata, 2006). On completing a lesson study, teachers document their work in a 


report that describes the lesson they designed, how the lesson worked and what they have 


learnt about teaching and learning from the lesson study (Ono & Rerreira, 2010). It is clear 


that ‘lesson study’ provides a way for mathematics teachers to work collaboratively in 


schools. Being involved in a lesson study meta-cognitively, they implement, improve and 


reflect on their own meta-cognitive teaching-learning strategies. Elements of lesson study, 


such as improving learners’ focus during learning activities and developing effective learning 


experiences, require metacognitive knowledge and skills (Lewis, Perry & Murata, 2006). 


2.1 MATHEMATICS TEACHERS’ META-COGNITIVE SKILLS AND MATHEMATICAL 


LANGUAGE IN THE TEACHING OF TRIGONOMETRIC FUNCTIONS IN TOWNSHIP 


SCHOOLS 


Joany Fransman (joany.fransman@nwu.ac.za) 


Marthie van der Walt (marthie.vanderwalt@nwu.ac.za)  


Meta-cognitive skills are an important role player in effective mathematics teaching and 


learning (Kramarski & Mevarech, 2003; Lai, 2011; Van der Walt & Maree, 2007). Several 


authors emphasise the importance of mathematical language in mathematics instruction and 


learning (Beck & Mckeown, 2007; Pierce & Fontaine, 2009). For the Grade 10 learner, 


trigonometry is a new section of mathematics with a plethora of new terms and concepts that 


were not addressed in previous grades (DBE, 2011). The central research question that this 


paper seeks to investigate is: What mathematical language and meta-cognitive skills are 


used by mathematics teachers when they teach trigonometric functions and apply them in 


solving problems in the FET phase? The answer to this question will support the 


development of effective facilitation activities, which will enable teachers to reflect on and 


discover their own meta-cognitive teaching-learning skills. This paper reports on the 


identification and analysis of teachers’ meta-cognitive skills and mathematical language 


usage in their teaching of trigonometric functions to solve problems.  


The research arena of mathematics education proliferates with literature on mathematical 


language, thinking theories and models (Bruning, Shaw & Ronning, 2004; Flavell, 1976; Fox 


& Riconscente, 2008; Gernetzky, 2010). However, not much scholarly work is available on 


the combination of mathematical language and meta-cognitive skills, as the available 
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literature mainly centres on the teaching and learning of mathematics, meta-cognition and 


mathematical language.  


Authors such as Davis et al. (2008) and McNiff (2008) describe complexity theory in 


education as a theory of change, evolution and adaptation, often in the interest of survival, 


and often through a combination of cooperation and competition which involves learning in 


non-linear terms. The authors of this paper view the teacher as a learning system whose 


learning evolves as a sum of all the parts that contribute to the learning of the teacher (the 


knowledge of the teacher, her/his experience, the community in which she/he lives and 


works, the learners whom she/he teaches, fellow teachers, the learning culture at the school, 


and the curriculum) – hence the selection of complexity theory as prevailing theory in this 


study.  


In order to address the research question above, the researchers conducted an empirical 


study of educational design research in which inductive (qualitative) methods are employed. 


According to Van den Akker et al. (2006), educational design research has its origins in 


experimental research and blends empirical educational research with the theory-driven 


design of learning environments. As educational design research is normally used to 


understand how, when and why educational innovations work in practice, this was 


considered the perfect methodology for finding the ways in which meta-cognitive skills and 


mathematical language can be enhanced for more effective teaching of trigonometry and 


simultaneous design of the next lesson. According to Gravemeijer and Van Eerde (2009), as 


well as Dolk, Den Hertog and Gravemeijer (2002), design research is not limited to student 


learning only, but can be applied to the learning of the teacher too.  


Data collection for the purposes of this study comprised the completion of the Teachers’ 


Meta-Cognitive Skills Questionnaire (TMCSQ), individual interviews and lesson observation. 


Preliminary findings indicate that participant teachers seemed to use their meta-cognitive 


skills but were not really aware of using it. Indications are that mathematical language usage 


can be improved and that teachers often used code switching (i.e. explaining in the mother 


tongue, Setswana) during the observed lessons. These findings will be discussed in more 


detail in the presentation. 


2.2 BENEFITS OF LESSON STUDY FOR MATHEMATICS TEACHING 


Barbara Posthuma (barbara.posthuma@nwu.ac.za) 


The ability to reflect on teaching practice is considered essential for effective instruction 


(Sowder, 2007). However, there seems to be a paucity in research in South Africa on 


mathematics teachers’ reflective practice. In order to study this ability to reflect, the concept 


of lesson study was introduced to five mathematics teachers in a rural school in the Free 
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State. The purpose was to investigate these teachers’ reflective practice while they 


collaboratively planned and reflected on the teaching of a lesson.  


Research has shown that lesson study impacts on teachers’ understanding of learner 


thinking. It enhances teachers’ content knowledge and awareness of new approaches to 


teaching; it helps teachers to connect their practices to school goals and broader goals; it 


creates a demand for improved instruction, and it allows competing views to be heard during 


the reflection stage of the lesson study cycle (Lewis, cited in Sowder, 2007). In South Africa, 


a school-based in-service education intervention programme, modelled along the lines of the 


Japanese lesson study, was launched in Mpumalanga in 2000 (Jita, Maree & Ndlalane, 


2007). Based on this lesson study approach a system was established in which teachers 


could rely on each other, hold discussions and explore alternative solutions to problems 


experienced in their teaching of mathematics (Jita et al., 2007).  


Data for Posthuma’s research was obtained by means of two individual interviews with each 


of the five teachers, video-recorded observations of the teaching of the planned lesson, field 


notes taken during the lesson study group meetings and document analyses (lesson plans 


and reflective writings). The data was coded using the computer programme Atlas.ti 6, and 


one of the categories that emerged from the coding was ‘contextual factors that might 


influence teacher reflections’. All teachers reported positively on their cooperative planning 


of a lesson, revealing that they learned much from the experience of planning with the goal 


to improve learners’ understanding of concepts. Additionally, they reported that they were 


teaching with more confidence as a result of watching themselves as teachers and learning 


from watching their colleagues. They also expressed a sense of increased and deeper 


awareness of their learners’ needs and the importance of involving learners in their lessons. 


Lastly, two of the teachers regarded the lesson study experience as self-research that 


enabled them to compare themselves with their colleagues and to observe their own actions 


critically while watching the post-observation videos. These findings echo results by Coe, 


Carl and Frick (2010), who mention that 1) lesson study can act as an agent of change in a 


culture of isolation; 2) participants become comfortable with having colleagues observe them 


teach; 3) an increase in content knowledge is realised by participating members; and 4) 


lesson study provides an approach that is sustainable and effective in meeting the needs of 


learners. 


The findings of this research study indicate that through engaging in the lesson study 


experience, the five teachers improved their reflective practice, reported an increase in self-


knowledge and found new ways of teaching mathematics to learners. This has potential 


value for the planning of professional learning programmes, where teachers can be 


encouraged to talk about their classroom experiences, share their joys and challenges with 
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one another and strive to build a community of reflective practitioners that will enhance their 


learners’ understanding of mathematics. 


2.3 FACILITATING META-COGNITIVE SKILLS IN MATHEMATICS TEACHING IN THE 


O.R. TAMBO DISTRICT OF THE EASTERN CAPE 


Themba Saziwa (Walter Sisulu University) (saziwa.t@gmail.com) 


Jacob Maisha Molepo (mmolepo@wsu.ac.za) 


This paper reports on research carried out in collaboration with mathematics teachers in 


Further Education and Training (FET) schools in the O.R. Tambo district municipality. The 


main aim of this study was to equip mathematics teachers with meta-cognitive teaching 


skills. Once acquired, these meta-cognitive skills enabled individuals to reflect on their 


actions, thereby improving their teaching performance. 


Meta-cognitive teaching strategies relate to planning a lesson, self-monitoring, evaluation 


and revising. Strategies to promote meta-cognition include self-questioning, thinking aloud 


during task performance, and reflecting on one’s thoughts and knowledge. According to 


Fisher (1998), meta-cognition refers to the unique capacity of humans to reflect on their 


knowledge and actions. John Dewey defines reflection as the active, persistent and careful 


consideration of any belief or form of knowledge (Posthuma, 2011) that emanates from self-


commitment to solve a problem. 


Lesson study is a professional development tool that originated in Japan and in an adapted 


format, spread worldwide (Fernandez, 2005). It has the potential to enhance teachers’ 


knowledge by enabling them to work collaboratively on aspects of lesson study such as 


planning, teaching strategies and reflection (Lewis, Perry & Murata, 2006). 


The data for this study was generated by means of action research, an approach that 


focuses on action and research in a participative manner (Gray, 2009, p. 313). Data was 


gathered during focus group interviews with four mathematics teachers, teaching grades 10, 


11, and/or 12. The teachers participated on basis of willingness and availability. The study 


probed them to reflect on the performance of the mathematics learners they taught. The 


researcher solicited their individual views on the performance of their learners during 2011 


(detailed results are shared during the presentation of this paper) and further explored how 


they would go about to improve the previous years’ learner performance in mathematics. 


The aim was to enable them to communicate about their actions in mathematics teaching 


and learning, and to work collaboratively in lesson study and enactment through action 


research. Participant teachers reported for example that their learners had performed badly 


in mathematics across all grades taught in 2011. Although all teachers noted a slight 
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improvement in Grade 12 mathematics performance, they could not attribute this slight 


improvement to their own improved teaching strategies.  


Mathematics teachers reported that class attendance by Grade 12 learners was regular and 


that school attendance in Grade 12 was monitored by school management teams and 


subject teachers. Parents also encouraged their children to attend school when they were in 


Grade 12. However, school attendance by learners in Grade 10 and 11 was poor because of 


not being monitored. Furthermore, subject teachers did not know their learners by name 


because of the overcrowding in Grade 10 and 11 classes. As a result, mathematics teachers 


did not know which learners were struggling with which content knowledge. 


In order to improve learners’ mathematics performance, teachers should encourage learners 


to solve mathematics problems on the chalkboard, thereby facilitating learning through 


thinking aloud and peer learning. They should also encourage learners to volunteer for 


solving maths problems on the chalkboard, but would need a way of dealing with those who 


would never volunteer. 


3.1 MATHEMATICS TEACHERS’ META-COGNITIVE STRATEGIES IN A RURAL 


SCHOOL 


Nadia Esterhuyse (nadia.esterhuyse@nwu.ac.za) 


Dr Annalie Roux (NWU) (annalie.roux@nwu.ac.za) 


Marthie van der Walt (marthie.vanderwalt@nwu.ac.za)  


There has been an increased awareness of the need to improve Grade 12 mathematics 


results in schools over the past few years. Soobryan (Department of Basic Education, ANA, 


2011c, p. 6) argues that it is necessary to improve learners’ mathematical performance in 


lower grades because this influences performance at the higher level. Moreover, it is 


necessary to develop the teaching environment where teachers and learners can mature 


into the practice in which they engage (Jaworski, 2006, p. 187). Because most teachers 


teach according to their own experiences, they mostly stick to the same teaching and 


learning strategies in which they were taught. 


Meta-cognitive strategies such as planning, monitoring and evaluating are important for 


learning tasks where one can reflect on one’s own learning. By using these strategies, 


teachers can come to understand that they have the ability and power over their own 


teaching processes (Chamot & O’Malley, 1994, p. 267). Fisher (1998, p. 2) argues that 


teachers reflect on their thought processes or existing knowledge when they think meta-


cognitively. When teachers and learners reflect on their own thinking, share their 
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experiences and present their strategies, others (teacher and learners) can observe the 


connections that are made between the strategies used (Hancewicz, 2005, p. 82). 


The purpose of this study is to investigate mathematics teachers’ meta-cognitive teaching 


strategies so as to develop these in practice through the adapted lesson study approach. In 


this qualitative study, the researcher investigates how mathematics teachers reflect on their 


use of meta-cognitive strategies in their classrooms. Data was collected from intermediate 


phase mathematics teachers in a rural school in North-West. During semi-structured 


interviews the teacher meta-cognition skills questionnaire (TMCSQ), compiled by the 


SANPADMATH project, was administered to the participants. The aim was to collect 


descriptive data to establish the meta-cognitive strategies used by these teachers, as well as 


their understanding of the use of meta-cognitive teaching strategies in practice. The data 


was analysed by means of content analysis where qualitative responses to open-ended 


questions such as the TMCSQ were used to interpret and make sense of the data 


(Nieuwenhuis, 2010, p. 100). The discussions were recorded, transcribed verbatim and 


analysed by open coding.  


In this presentation the results of this study are reported, analysed, interpreted and 


discussed.  


3.2 TEACHERS’ DEVELOPMENT OF THE META-COGNITIVE SKILLS IN MATHEMATICS 


PROBLEM SOLVING OF LEARNERS IN RURAL PRIMARY SCHOOLS IN THE EASTERN 


CAPE 


Simon A. Tachie (simon.tachie@gmail.com) 


Jacob Maisha Molepo (mmolepo@wsu.ac.za) 


The acquisition of mathematical skills for problem solving is critically important in today’s 


sophisticated technological world. There is growing evidence that meta-cognition application 


is an important component of academic success in general and mathematics achievement in 


particular. Teachers’ application of meta-cognition therefore directs and reflects their own 


teaching practice behaviour, and this augments learners’ learning with understanding (in 


problem solving). The purpose of this paper is to report on a qualitative research study about 


the extent to which mathematics teachers implement meta-cognitive strategies in problem 


solving. Five teachers and 30 learners from three selected primary schools in the Mthatha 


district of the Eastern Cape participated in the study. Teachers were selected from three 


different primary schools, while learners all came from one selected (invited) school. The 


selected participants were believed to be information rich and able to help answer the 


research question. The main research question was: In what ways do teachers develop 


learners’ meta-cognitive skills in mathematics problem solving in their classrooms? 
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Interviews were conducted with both teachers and learners, and lessons were observed. 


The interviews focused on teachers’ knowledge or understanding of meta-cognitive 


strategies of mathematics problem solving. Observation centred on teachers’ way of using 


meta-cognitive strategies in the classroom and the ways in which learners solved problems 


using those strategies. The progress made will be reported with regard to the data collected 


and analysed.  


4.1 DEVELOPING AND PILOTING THE TEACHERS’ META-COGNITIVE SKILLS 


QUESTIONNAIRE (TMCSQ) FOR PROSPECTIVE FOUNDATION PHASE TEACHERS 


Hannelie du Preez (hannelie.dupreez@nwu.ac.za); Marthie van der Walt 


(marthie.vanderwalt@nwu.ac.za); Barbara Posthuma (barbara.posthuma@nwu.ac.za) 


Meta-cognition is a person’s knowledge and awareness of his/her own cognitive processes – 


something that is crucial for understanding and learning (Flavell, 1976; Wilson & Bai, 2010; 


Veenman et al., 2006). However, there is only limited research that specifically explores 


prospective teachers’ conscious awareness of their own meta-cognitive skills and 


knowledge, as well as of their ability to think about, talk about and write about their own 


thinking (Wilson & Bai, 2010, p. 269; Zohar, 1999).  


It is essential for a teacher to be able to think about his/her own thinking, because the role 


that he/she will play in the classroom influences the quality of his/her own teaching. 


Furthermore, these thoughts lead to the adaptation of his/her teaching approach and cause 


him/her to incorporate teaching strategies that will bring about meta-learning and meta-


cognitive thinking within learners as well.  


Few tests have been developed and standardised that are sensitive and aware of the 


diverse profile of teachers in South Africa. There is a need for designing and standardising 


an assessment tool that will assist in measuring the meta-cognitive knowledge and skills of 


prospective teachers and in developing these skills during prospective teachers’ 


preparation/education (Wilson & Bai, 2010; Zahar, 1999). The aim of this study is therefore 


to develop a tool for assessing teachers’ meta-cognitive skills that will directly inform the 


planning of such an intervention strategy. The TMCSQ informs tertiary institutions about the 


meta-cognitive skills of prospective foundation phase teachers and responds to the call of 


the Department of Education for the development of assessment instruments to improve 


teacher development and preparation/education.  


According to Kaplan and Saccuzzo (2009), who concur with Foxcroft and Roodt (2002), an 


educational psychometric test can be defined as a set of items that are designed to measure 


characteristics of human beings that pertain to skills or behaviour. These are based on 
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literature and theory, and are developed through a survey research design. This study 


focuses on the development (and eventually the standardisation) of the TMCSQ.  


During the planning phase of the TMCSQ (before November 2011), questionnaires (from 


international sources) that assess teachers’ awareness of meta-cognitive skills were 


identified and evaluated against the unique needs of the South African context and the aim 


of the test. None were found adequately suitable. The TMCSQ was subsequently developed 


as an initiative by the SANPAD team in November 2011. SANPAD partners, who come from 


diverse backgrounds and are all working on meta-cognition in their own studies, all 


contributed to the items in the TMCSQ.  


Afterwards, the original statements/items in the questionnaire were reviewed by national and 


international experts on meta-cognition, as well as statisticians and local and diverse 


prospective and in-service teachers. Specific attention was given to content, clarity, cultural 


and linguistic appropriateness and general layout of the questionnaire. After these reviews, 


the questionnaire was revised and improved and language edited (English and Afrikaans). 


Special attention was paid to aspects of validity and reliability of the TMCSQ. 


A stratified sample (N = 100) was drawn for the pilot study to represent a randomly selected 


group of prospective foundation phase teachers from the first to the fourth year of study 


(B. Ed degree) from all three campuses of the North-West University. The three campuses 


each has a unique biographic profile in terms of culture, language and socio-economic 


status, which should be taken into consideration when data is interpreted. The questionnaire 


was administered in the same week across all three campuses (N = 100). The Statistical 


Consultation Services at the North-West University assisted with the calculation of statistical 


techniques for analysis. The data was tested for statistical significance (e.g. factor analysis, 


measures of reliability and validity, item analysis) as well as analysed and interpreted, and 


the results will be presented at the conference. Examples of the refined statements that were 


statistically significant will also be presented. The TMCSQ is in the process of being 


translated into Setswana, one of the eleven official languages of South Africa, and some of 


these items will also be presented at the conference. 


4.2 MATHEMATICS SUBJECT MATTER KNOWLEDGE FOR TEACHING IN THE 


FOUNDATION PHASE 


 Anja Human (anja.human@nwu.ac.za)  


Marthie van der Walt (marthie.vanderwalt@nwu.ac.za)  


Barbara Posthuma (barbara.posthuma@nwu.ac.za) 
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Mathematics specialised content knowledge (MSCK) was explored, summarised and 


analysed to define the ontological and epistemological meaning of MSCK and describe its 


methodological implications for mathematical teaching in the foundation phase. MSCK is 


essential for effective mathematics teaching because this knowledge distinguishes a 


mathematics teacher from people in any other profession (Ball et al., 2008). A conceptual 


study was conducted to find theoretical clarity on the meaning of MSCK, with special 


reference to its meaning for mathematics teaching in the foundation phase. This paper 


describes MSCK with regard to the content area: number, operations and relationships 


(CAPS, DoE, 2011), for inclusion in the preparation of prospective foundation phase 


teachers.   


According to the Department of Higher Education and Training (DHET), one of the basic 


competencies of a beginner teacher is to be knowledgeable about the school curriculum and 


be able to unpack its specialised content (2011, p. 56). Jansen (2011) argues that this is not 


true of most South African teachers and adds that an effective intervention of teacher 


knowledge in mathematics education might be necessary. However, the mathematical 


knowledge required for teaching (Ball, Thames & Phelps, 2008) should be clarified before an 


effective intervention can be planned. Hence, a critical elaboration on mathematical subject 


matter knowledge with special reference to specialised content knowledge (SCK) is 


provided. Non-empirical research was conducted in the form of a conceptual study 


employing data collection from documents and content analysis. The following are examples 


of documents that were used to collect this data: several research articles on mathematical 


knowledge for teaching; the Foundation Phase yearbook for student teachers (NWU) (with 


special reference to mathematical modules’ description of mathematical knowledge for 


teaching); national policy documents (including the Minimum Requirements for Teacher 


Education Qualifications (DHET, 2011); the Curriculum and Assessment Policy Statement 


(CAPS) (Department of Basic Education, 2011a); and international standards for 


mathematics teacher education. These documents were studied, summarised and analysed, 


using open coding. The codes were organised into categories and the categories into 


themes to elaborate on the meaning of SCK (Nieuwenhuis, 2010; Frankel, Wallen & Hyun, 


2012).   


Preliminary findings of this study elaborated on definitions of MSCK (Bair & Rich, 2011; Ball 


et al., 2008). Results from these document analyses will be presented at the conference. 


4.3 THE INFLUENCE OF A LARGE-GROUP TEACHING STRATEGY ON THE SELF-


REGULATION OF TERTIARY STUDENTS 


Dr Annalie Roux (NWU) (annalie.roux@nwu.ac.za) 
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Quality higher education is characterised not only by the ability to discover knowledge 


independently, to comprehend the relationship between new and existing knowledge and to 


apply knowledge in problem-solving situations, but also the desire for more knowledge (De 


Bruin, 2007, p. 228). Mathematics education may therefore not flourish under some of the 


more traditional teaching styles (Maree et al., 2006, p. 1). A supporting body of literature has 


grown around the idea that optimal academic performance relates to the measure of self-


regulation that a learner is capable of demonstrating. This paper focuses on the aspect of 


self-regulation, which includes self-responsibility and planning. 


As lecturer in a compulsory Mathematics module taken by third-year education students, it 


came to the researcher’s attention that students lack both motivation and self-regulation 


strategies in this module. To address this apparent absence of self-regulation strategies in 


tertiary students, a large-group teaching strategy was implemented as an intervention to 


determine its influence on the study habits and self-regulation strategies of tertiary students.  


According to Meltzer and Manivannan (2002, p. 639) a number of studies have shown that 


active learning methods are effective in learners’ learning of concepts. These methods 


endeavour to increase learners’ involvement during class activities as opposed to the 


traditional ‘lecture’. The aim of the large-group teaching strategy as a learning strategy is to 


increase teaching productivity in higher education, while at the same time decreasing input 


(Steyn, 2011). The large-group teaching strategy involves different elements that include the 


following: the lecturer; the study guide; learning material; the digital book drive (which 


contains text as well as recorded explanations and examples by the lecturer); e-learning 


platform; contact sessions; team teaching; individual support in the form of facilitation; peer 


assessment and reflection (Steyn, 2011). The present study focuses only on certain aspects 


of large-group teaching, namely self-responsibility; planning; organising and self-


management; collaborative learning (part of self-regulation). The research question that 


guides this paper is: To what extent does the large-group teaching strategy influence the 


self-regulation strategies of tertiary learners who take mathematics as a compulsory 


module? 


For the purpose of this study a quantitative design was used to investigate the relationship 


between variables (Creswell, 2009, p. 4), namely self-regulation as the dependent variable 


and the large-group teaching strategy as the independent variable. The quantitative study 


consisted of a one group pre- and post-test to determine if there had been a significant 


difference between learners’ self-regulation strategies before and after they were exposed to 


the large-group teaching strategy. Two questionnaires were administered, namely the Study 


Orientation Questionnaire in Mathematics (SOM) (Maree, Prinsloo & Claassen, 1997b), and 


a closed Likert-type questionnaire (composed by the researcher), hereafter referred to as the 
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Self-regulatory and Large-Group Teaching Strategy questionnaire (SLGTS). Although the 


SOM is a standardised test and consists of six fields namely study attitude, mathematics 


anxiety, study habits, problem-solving behaviour, study milieu and information processing 


(Maree et al., 1997b, pp. 5-6), this paper will focus on study habits only. According to Maree 


et al. (2006, p. 6) successful study habits include the daily use of learned, consistently 


effective study methods and habits such as time management and preparation, working 


through of previous test and exam papers, working out of more than just the familiar 


problems, as well as the follow-up of problems in mathematics. It also includes the 


willingness to promptly complete and submit homework and tasks. This field is an indication 


of the extent to which study attitudes in mathematics manifest in particular study habits in 


mathematics. The SLGTS contains items regarding self-regulatory strategies and the large-


group teaching strategy. The study population consisted of all third-year students in the 


Faculty of Education at a South African university taking mathematics (space, shape and 


measurement) as a compulsory module. The sample consisted of the 89 students who also 


completed the SOM (Maree et al., 1997) and the SLGTS questionnaire as a pre- and a post-


test. 


The statistical results of this study will be reported on in full at the symposium. 
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Title:  CAPS – A comparison of the old and the new math curriculums in the 


Foundation Phase and what teachers need to do. 


 


Presenters:  Freda Africa and Ed Chantler 


 


Institutions: Freda Africa currently does supply teaching to those schools needing 


assistance.    Ed Chantler is the Managing Trustee of an Educational Trust and lectures part-


time at the Cape Peninsula University of Technology. 


 


Target Audience: Foundation Phase math teachers and students studying in that field 


  


Motivation for the workshop: the workshop is important as it will make the participating 


teachers aware of the changes that have been put into effect by the new document and what 


changes will be required in the daily teaching of math in the Foundation Phase classroom – 


curriculum wise and changed terminology. 


 


Description of the workshop: 1.Introduction – a brief introduction of the socio-economic            


                                                 and political and cultural circumstances requiring the need   


                                                 for educational change.   Setting the scene where specific   


                                                 differences in the teaching of mathematics between the  


                                                 recent NCS document and the new NCS CAPS document are  


                                                 highlighted and listed for the participants as well as        


                                                 the curriculum expectations (5 min) 


                                               2. Working with number differences and similarities 


                                               3. Comparisons around pattern and the need to connect to  


                                                   algebraic thinking  (15 min including discussion) 


                                               4. Consideration of shape- the recent and the new thinking in   


                                                   terms of teaching and methodology 


                                               5. Changing terminologies 


                                               6. The specific aims and specific skills now required by 


                                                    learners (15 min including discussion) 


                                               7. Assessment and the implications of the CAPS. (1 min input  


                                                     and 9 min discussion) 


                                               8. The list of approved textbooks via a screening process  


                                                     according to set criteria and using a number of these books 


                                                     as discussion examples (10 min with discussion) 


                                               9. Points made by the group will be recorded and summerised  


                                                    at the end for the participants. (5 min) 


 


Abstract: The workshop concentrates on the changes and adjustments that have been made 


to the NCS in the new CAPS document in terms of teaching mathematics in the Foundation 


Phase (Reception Year to Grade 3).   This will be a hands-on and interactive session 


whereby teachers will be working in small interactive groups and will be encouraged to 


discover and identify changes with time to respond through discussion relating to their 


findings.   The time during this session will be concentrated on number, patterns and their 


relationship and algebraic thinking as well as shape and a focus on the systems of 


assessment.   The changes in terminology will be discussed, as well as the specific aims 
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and specific skills now required to be mastered by learners.   The experiences of the 


attending participants will be shared with the entire group together with those of the 


presenters. 
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Title:  HOW TO SET A CAPS EXAM PAPER 


 


Presenter:  ANDREW GILFILLAN 


        St. Anne’s Diocesan College, Kwazulu Natal 


 


Target audience: FET Mathematical Literacy educators, Heads of Department 


 


Motivation for session: This year is the first year that CAPS exam papers will need to be 


set and this session will go through how to set a taxonomy-balanced Grade 10 exam paper 


using computer-based tools and a unique CD of past questions (for FREE!). 


 


Content of workshop: Being part of an authoring panel for the Via Afrika Mathematical 


Literacy textbooks I have had to set exam papers based on the CAPS document. 


 


Proposed time allocation for workshop activities 


10 mins Presentation 
20 mins Discussion 
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Workshop 1   Analysis of Grade 12 Mathematics Paper 1 By VG Govender and R 


Govender 


 


Title:  Analysing Grade 12 Mathematics Examination Paper 1 


 


Presenters: VG Govender (UFH); R Govender (UWC) 


 


Target audience: AMESA representatives (4 per region) 


 


Duration: 2 hours 


Maximum number of participants: 36 


 


Motivation for workshop: At the end of each year, AMESA makes a detailed 


submission on grade 12 Mathematics examination papers, based on input from the 


regions. This workshop is designed to assist regions make a more constructive 


contribution to this process, according to clear defined categories   


 


Description of the content of the workshop: 


 


The March 2011 examination paper 1  will be used as a guide. The workshop 


presenters will, on an interactive basis, discuss the following key points  


 


A. General 


In this part, the following key aspects will be done. Participants will be asked to 


comment on: 


1. Technical aspects 


2. Language 


3. Syllabus coverage in terms of the content allocation for the paper as 


described in the Subject Assessment Guidelines 


4. Standard of the paper 


5. Compliance with suggested cognitive levels (as suggested in the Subject 


Assessment Guidelines) 


6. Overall verdict 


 


B. Question by question analysis 


 


Each sub-question will be analysed for the content covered , level of the question 


and allocation of marks.  Comments may also be included.  


 


The example below shows how a question on Sequences and series from the 


November 2012 paper 1  was analysed.  Analysis of questions will be done 


according to this format. 
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Question  2                                         [13] 
Quest. Content Levels Marks Topic 


Code 
Comment 


 Sequences 1 2 3 4   
2.1.1 AP knowing  


common 
difference 


�    2 1 Straightforward; fair question  


2.1.2 GP knowing 
ratio 


 �   3 What answers will be accepted? 
Rounding off would not be 
appropriate. 


2.2 Sum of GP 
sigma notation  


  �  4 Straightforward; fair question  


2.3 Proof for Sn of 
AP 


�    4 Fair question with a possibility of 
being undermined in class; 
learners may lose marks 


 TOTAL 6 3 4  13  
 


 


The activities and worksheets to be used in the workshop 


The 2011 March Examination paper 1 will be used in this workshop.  Participants will go over 


the paper to get a general impression.  They will then go over each question and complete 


the question grid. The workshop presenters will take feedback from participants at key 


stages and seek consensus   on their comment  and analysis. 
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Workshop 2  Analysis of Grade 12  Mathematics Paper 2  By VG Govender and R 


Govender 


 


Title:  Analysing Grade 12 Mathematics Examination Paper 2 


 


Presenters: VG Govender (UFH); R Govender (UWC) 


 


Target audience: AMESA representatives (4 per region) 


 


Duration: 2 hours 


Maximum number of participants: 36 


 


Motivation for workshop: At the end of each year, AMESA makes a detailed 


submission on grade 12 Mathematics examination papers, based on input from the 


regions. This workshop is designed to assist regions make a more constructive 


contribution to this process, according to clear defined categories   


 


Description of the content of the workshop: 


 


The March 2011 examination paper 2  will be used as a guide. The workshop 


presenters will, on an interactive basis, discuss the following key points  


 


C. General 


In this part, the following key aspects will be done. Participants will be asked to 


comment on: 


7. Technical aspects 


8. Language 


9. Syllabus coverage in terms of the content allocation for the paper as 


described in the Subject Assessment Guidelines 


10. Standard of the paper 


11. Compliance with suggested cognitive levels (as suggested in the Subject 


Assessment Guidelines) 


12. Overall verdict 


 


D. Question by question analysis 


 


Each sub-question will be analysed for the content covered , level of the question 


and allocation of marks.  Comments may also be included.  


 


The example below shows how a question on Data handling was analysed.  Analysis 


of questions will be done according to this format. 
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Question 1     Data Handling (Median, IQR/box & whisker)             [9] 
Quest. Content Levels Marks Topic 


Code 
Comment 


  1 2 3 4   
1.1 Median 1    1 4 Straightforward  
1.2 IQR  3   3 Need to find Q1 and 


Q3 and then subtract 
1.3 Box and whisker  3   3 Based on a number of 


calculations 
1.4 Comment    2 2 Allows for guessing – 


should rather have 
asked which golfing 
scores lie outside one 
std deviation 


 TOTAL 1 6 - 2 9   
 


The activities and worksheets to be used in the workshop 


The 2011 March Examination paper 2 will be used in this workshop.  Participants will go over 


the paper to get a general impression.  They will then go over each question and complete 


the question grid. The workshop presenters will take feedback from participants at key 


stages and seek consensus   on their comment and analysis. 
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 Title of the workshop: CAPS and the Calculator Table Functions 
 
  Name of presenter(s): Merrick James 
 
  Institution where you are employed: James Ralph (Pty) Ltd 
 
 Target audience: FET 
   
 Motivation for the workshop:  
Demonstrating the additional Table functions and other features that the recently released 
CASIO’s fx-82ZA PLUS Scientific calculator has that are relevant to the new CAPS 
document. 
 
 Description of content of workshop 
What will be done in the workshop?  
Power point presentation showing the calculator setup and a worksheet coving the following 
Table functions: Graphing, Financial Mathematics, solving simultaneous equations and 
factorisation. 
How will the time slot be broken up? 
Introduction & set-up – 10 min 
Basic calculator functions – 10min 
Table functions: 
Graphing (linear, quadratic & geometric) - 15 min 
Financial mathematics – 5min 
Solving simultaneous equations – 5 min 
Factorisation – 5 min 
Discussion – 10 min 
 
 The activities and worksheets to be used in the workshop 
Worksheet to follow. 
 
 An abstract describing the level, nature and content of the workshop 
CAPS and the Calculator Table Functions. 
This is a workshop for FET Mathematics teachers.  
Prior knowledge of the CASIO scientific calculator is not a requirement.  
This is an introduction into the various Table functions of the CASIO calculator and how it 
will relate to the CAPS document. 
Graphing, Financial Mathematics, solving simultaneous equations and factorisation using the 
Table function will be covered in the workshop.  
A worksheet will be completed covering the various topics. 
 
The CASIO fx-82ZA PLUS Calculator will be required by those attending the 
workshop. 
 
*************************************************************************** 
Merrick James 
072 793 4806 
casio.cal.wc@gmail.com 
 
Postal address: 13 Glen Devon , Pinelands 7405 
 
Head Office: James Ralph (Pty) Ltd, 69 Glen Austin Road, Glen Austin, Midrand. 
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DISCOVERING PROBABILITY (CHANCE) IN THE GET CLASSROOM. 


LUCIA J. VAN RENSBURG AND DESIREE TIMMET 


Statistics South Africa 


luciajvr@statssa.gov.za 


 


Target audience: GET Teachers (Int. and Senior Phase) and Math Lit. 


 


 MOTIVATION FOR WORKSHOP  


 Due to challenges concerning text books and content familiarity the teacher will receive 2 


manuals (with answers supplied) to cover the topics of Data Handling and Probability in 


both Senior and Intermediate phase and Mathematical Literacy.  


 


Content of workshop. 


The difference between relative frequency and probability will be discovered by the playing 


of a game and hands on illustrations. 


By doing selected problems from manuals the teacher will gain knowledge and confidence in 


the topic. Manual 2 is a complete study guide for grades 7, 8 and 9 on Probability AND Data 


Handling provided by Stats SA. All material supplied will be of great assistance in teaching, 


setting of tests, projects, assignments and examinations. 


 Topics to be addressed in depth are interpretation of some interesting real life Census @ 


School findings using data and statistical methods, relative frequency and probability (the 


difference), and tree diagrams. 


 


PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 


1. Interpretation of C@S Data set in Gr. 10, 11, 12 concerning   gender 
and facilities at school. 


10 Min 


 2. Playing of a Probability game leading to tree diagrams 20 Min 
 3. The difference between relative frequency and probability. 10 Min 
 4. The tackling of key probability questions from manuals provided. 20 Min 
 


Activity 1:  Discussion around findings of Census @ School project from STATS SA 


and DBE PUBLICATION STATISTICS. 
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                                                            Source: Census@ School Project 2009 
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Activity2. The game of chance – Probability - 


 


                                          Source: UKZN Open Statistics Day Activities. 


The rules of this game will be supplied and different frequencies by using tree diagrams will 


be discovered (some with a probability of 0.)   


Conclusion: 


With the 2 manuals provided by STATS SA and an approach of learning through discovering 


valuable knowledge will be gained in handling the topics of Probability and Data in the Get 


Classroom. 


• REFERENCES: 


• Jackie Sheiber, 2009, Data handling in the GET band,  RADMASTE Center, 
University of  Witwatersrand. 


• Stats SA, 2011, Data handling Grades, 7 8 and 9, HCD (Human Capacity 
Development.) 


• Delia North, Statistics Open day activities, University of  KZN. 
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Title:  


Solving simultaneous equations in context to illustrate the basics of mathematical modelling.  


 


Presenter: Ramesh Jeram  


(ramesh@sun.ac.za) 


 


Institution: 


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


 


Target audience: 


Mathematics educators, Further Education and Training Band (FET), Grades 10-12 


 


 Description of the content of workshop 


 


Content 


Using simultaneous equations in context to illustrate mathematical modelling by: 


• Developing formulae from a contextual problem. 


• Generating patterns using tables to interpret solution. 


• Drawing graphs using tables and the formulae to interpret solution. 


• Developing tables, graphs and formulae to solve simultaneous equations in context 


(word problems)  


The investigative activity will be focusing on the interrelated aspects of Mathematics by 


focusing on the following skills and knowledge: 


• Numbers and relationships 


• Patterns, functions and algebra 


• Representation and interpretation 


• Problem solving and investigation 


• Describing and analyzing via mathematical modelling 
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What will be done in the workshop/participant involvement 


Participants will: 


• Read and engage with the material 


• Involve themselves in small group discussions 


• Complete the tables and draw accurate graphs 


• Develop algebraic equations to express the relationships between the variables 


• Make conclusions based on pattern recognition using the tables, formulae and 


graphs 


 


Time allocation 


• Read and understand the material  


– 10 min 


• Involve themselves in small group discussions, develop plan to solve problem – 20 


min 


• Complete the tables and draw accurate graphs 


– 30 min 


• Develop algebraic equations to express the relationships between the variables 


– 30 min 


• Make conclusions based on pattern recognition using the tables, formulae and 


graphs 


– 20 min 


• Related discussions 


– 10 min 


Motivation for running workshop 


• To highlight the importance of the use of simultaneous equations in everyday life, by 
putting the problem in context. 


 


• To expose educators to mathematics material that facilitates mathematical modelling 
via self-exploration and self-activity. Many textbooks approach the topic of 
simultaneous equations from a formal mathematics perspective. The contextual 
approach will help educators move from the informal to the formal. 
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• To introduce problem solving skills in mathematics within the classroom, albeit in 
small steps.  


 


• To introduce practical teaching methodologies based on constructivism and realistic 
mathematics. 


 


• To develop skills and knowledge to effectively teach this content 
 


• To illustrate the flexibility of the material by compiling assessment activities 
 


 


 


Abstract 


 


Simultaneous equations have always been taught in a very formal and abstract manner in 


the classroom. Not much attention was given to the importance of simultaneous equations 


within the function context and very little on how it can be used as a powerful tool to teach 


the basics of mathematical modelling. This session aims to show teachers how to teach 


simultaneous equations from a contextual perspective by developing formulae, generating 


patterns using tables and drawing graphs to analyse and interpret the solution. This 


approach forms the basis for doing mathematical modelling by showing the interrelatedness 


of numbers, patterns, functions and algebra.  
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 Title of the workshop:  
   KEEPING UP TO DATE WITH INTERMEDIATE AND SENIOR PHASE METHODS 
 
 Name of presenter(s): MICKY LAVERY 
 
 Institution where you are employed: RADMASTE CENTRE, WITS 
 
 Target audience: SENIOR AND FET PHASE 
  
 Motivation for the workshop: Often when a Senior phase or FET learner struggles with a 
section of work, we go back to the way we were taught in order to help the learner. The way 
we were taught is not necessarily the way the learner was taught if they were taught those 
sections at all. In some cases we have no background knowledge on the topic as it is a new 
topic in the curriculum. CAPS has a new approach to concept building. This workshop aims 
to fill the gaps thereby building confidence in participants. 
 
 Description of content of workshop 
The workshop will cover the following topics: Long division, common fractions, integers and 
patterns.  
Introduction 20 minutes: Concept building strategies used in the Intermediate and Senior 
Phase on long division, common fractions, integers and patterns will be offered.  
Participants will be asked to form groups of 3 to 5 members. 
Group work 50 minutes: Questions will be shared between the groups. Groups will have to 
answer a question listed below and explain how they will teach this to a Senior or FET 
Phase learner based on concept building strategies used in the Intermediate and Senior 
Phase. 
Report back 30 minutes: Groups report back 
Summing up: 20 minutes  


 
An abstract describing the level, nature and content of the workshop  


• Question 1: A learner is struggling to write 
3 2(2 3 1) ( 1)x x x x+ − + ÷ − as  


dividend ×  quotient + remainder 


• Question 2: A learner applies the laws for addition and subtraction of fractions to 


multiplication and division of fractions 
2 5 12 15


3 6 18
of


×
=  


• Question 3: A learner applies the laws for multiplication and division of integers to 
addition and subtraction of integers  2 5 3 7 3 4a a a a a a− − + = − = −  


• Question 4:A learner is struggling to find a rule for a linear pattern: -2; -5; -8; -
11;… 


 
Reference CAPS Grades 4 to 12 
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Title: 


Background to developing Head Start mathematics material for the CAPS Curriculum 


 


Presenter: Agatha Lebethe 


 


Time allocation: 45 minutes 


 


Conceptualising and developing textbooks within a context where there is evaluation and 


revision of a curriculum greatly influences the purpose, design and content of learning 


material. Therefore as authors of the Foundation Phase Head Start Series we had to 


interpret and consider the textbook series against the curriculum background and the role 


that curriculum plays in teaching. We had to look at how the curriculum is designed and the 


intention of it. This meant that we had to take the written curriculum, transform it into an 


active curriculum in the form of appropriate texts for teachers and learners. 


So in this session we will: 


• Define the role of the Head Start series against the educational backdrop of South 


Africa 


• Demonstrate how the series mirrors and the CAPS Mathematics Curriculum. 


• Describe the mathematical and pedagogical claims the Head Start series makes. 


• Illustrate the functionality of the design features of the series and how learners can 


use the features 


• Discuss and show the position of the teacher and the learner within the text 


• Show the function of illustrations in terms of adding perspectives, complimenting the 


text, how it affects emotions and the values and attitudes embedded 


• The role and purpose of a Grade 1 textbook in the Foundation Phase. 


• Focus on the teaching and learning of Number, Operations and relationships within 


the series in a practical and illustrative way. 


Here we will focus on: 


o Sequencing and Progression of the content 


o Development of number concept 


o Calculation techniques 


o Independent use of text by the learner 
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WORKSHOPS ABOUT MENTAL ACTIVITIES: 


NUMBER SENSE IN FOUNDATION PHASE 


CORIN MATHEWS & MICHELE ALEXANDER 


University of the Witwatersrand  


corin.mathews@wits .ac.za;michele.alexander@wits.ac.za 


Target audience: Foundation Phase teachers  


 Motivation for Workshop 


Workshops conducted in the first year of the Wits Maths Connect – Primary Project at Wits, 


a 5 year research and development project - provide evidence that supports earlier findings 


of teaching in the Foundation Phase (FP) that teachers have an inclination of keeping 


learners dependent on concrete strategies. Our aim is to intervene in this situation through 


focusing on assisting teachers to move learners from a dependence on concrete strategies 


to abstract calculating, in order to develop more flexibility and efficiency with number. 


Content of workshop 


In this workshop, we present an outline of the Lesson Starter Activities project and teaching 


towards more flexible and abstract calculating strategies. The workshops will focus on five 


key areas related to developing number sense in the FP. These are number identifications 


and numerosity, counting, addition and subtraction, multiplication and division. Haylock and 


Cockburn (2008) present a framework that supports the development of all five aspects. This 


framework advocates for connections between words, actions, pictures and symbols.  


Our aim is to use this outline to simulate conversation about the importance of the five key 


areas and the use of the Haylock and Cockburn (2008) framework. We focus on mental 


activities for number sense in the workshop. We aim to both understand teachers’ selection 


of mental activities and to develop spaces where a focus on developing coherent ‘number 


sense’ activities is brought to the foreground. 


We aim to end the workshop with opportunities for the teacher to design activities in ways 


that better achieve ‘local goals’ relating to ‘mental activities’ and move towards international 


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 discussion of Lesson Starter Activities 0 – 30 minutes  
What are we trying to achieve when focusing on mental activities in 
mathematics lessons – sharing inputs and frameworks 


30-60minutes 


Designing lesson activities to better achieve number sense  60-90minutes 
Presentation and discussion of designed activities to enhance mental 
activities  


90-120minutes 
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MAKING THE OBJECT OF LEARNING VISIBLE: USING CARD ACTIVITIES TO TEACH 


FUNCTIONS IN WAYS THAT MAKE LEARNERS SEE FUNCTIONS AS RELATIONSHIPS 


  


Shadrack Moalosi 
University of the Witwatersrand, Johannesburg 
Anancia Guvea 
Marlboro High School, Johannesburg East District 
Joseph Makunye 
Realogile High School, Johannesburg East District 
Phumzile Mthiyane 
Realogile High School, Johannesburg East District 
Connie Motsiri  
Realogile High School, Johannesburg East District 
 


 


Abstract 


The purpose of the workshop is to provide a platform on which teachers from the Wits Maths 


Connect professional development project share their professional development experiences 


with colleagues. The teachers have previously participated in professional development 


where they engaged with similar activities. In the proposed workshop teachers will present to 


Grades    (8 – 10) mathematics teachers some novel ways of teaching Functions. These are 


ways that aim to help learners see functions as constituting a relationship between variables. 


The workshop will cater for 30 teachers who will work in groups of 5 on selected activities. 


The duration of the workshop is 2-hours and activities will be allocated 1hr 20 minutes 


excluding reflections and discussions which will take 30 minutes. There will be three different 


activities for participants. At the end of these activities participants will be allocated 30 


minutes to reflect on activities and for general discussions about the workshop.  Workshop 


activities will focus on the definition and the multiple representations of Functions.    


 


 


Target Audience:    Our main target is teachers offering mathematics at Grades (8 – 10) 


levels. 


  


Motivation for the workshop 


This workshop is important for participants since it shares experiences/ideas and novel ways 


of approaching Functions as a topic in our mathematics curriculum. There is sufficient 


evidence from both internal and external school mathematics examinations that indicate that 


majority of our learners perform below expectation in this domain of mathematics as they 


also do in other domains (Adler 2010). The recent report on the 2011 National Senior 


Certificate Examination (Education 2011) provides information that emphasizes the 


magnitude of the problem of low performance. Notwithstanding the fact that other areas of 


mathematics are also recording incidents of low performance, we selected to focus our 


workshop of Functions on account of its role as a gateway to University mathematics. The 


essence of Functions in secondary school mathematics is a passage learners need to 


traverse in order to access further harder university mathematics (Tall 2010a). As such, 


there is greater need from schools, government, NGOs, and higher education institutions to 


minimize obstacles learners encounter along the passage to higher mathematics. We 


believe the workshop brings an alternative way of teaching Functions in ways that might 
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minimize these obstacles. One of the obstacles we hope to address is one where learners 


view graphs of Functions as pictures (Adler 2010) . 


 In the Wits Maths Connect (WMC) project, we have noticed learners failing to obtain a 


solution from two intersecting graphs, preferring to solve equations of the graphs 


simultaneously  which in our opinion was an unnecessary waste of time since we thought it 


could been much easier and quicker to obtain the solution from the intersection of the two 


graphs. Now what was amazing was the fact that most learners, who had chosen the 


algebraic manipulation route, could not obtain the correct solution. We believe that learners 


could not obtain solutions from the graph because they perceived it as a picture. We 


associate learners’ perception of graphs of Functions as pictures with teaching that always 


move from algebraic equation, to producing a table of values, to plotting and joining of points 


to produce a graph and where the graph is the product. We think this approach obscures the 


essence of Functions, (i.e. Functions as relationships between variables) from learners. In 


the workshop we propose to demonstrate how Functions may be taught in ways that might 


enable learners to see graphs of Functions as representing relationships that can be studied 


and to see them as having properties that can be analyzed to obtain solutions (Tall 1997a). 


But most importantly we intend to demonstrate how all the four ways in which Functions may 


be represented are independent of each other and can be used to complement each other. 


What we are saying here is that the verbal, algebraic, numerical, and graphical 


representations of Functions exits independently and each is a representation of a 


Functional relationship. This is evident from certain features of Functions that are present 


across the different representations. By way of example, the intercepts and gradient of a 


linear Function can be obtained from the multiple ways of representation linear Functions.    


 


 


Description of Content of Workshop 


The content of the workshop will be broken down as follows: 


 


1. Introduction: 10 minutes 


The workshop will begin with an introduction of participants and this will be followed by 


explanations about the rationale (for selecting Functions; specific content on Functions; our 


approach; and target group), purpose, and the design of workshop activities.  


 


 


2. Workshop Presentation:   


 


2.1. Activity 1: Identifying what is and what is not a Function:  30 minutes 


 


In this activity participants will be given 25 cards per group and will work together 


to sort them into two piles of Functions and Non-Functions.  


 


2.2. Activity 2: Multiple Representations of Functional relationships: 30 minutes 


In this activity participants, working in groups of 5, will be issued with 20 cards 


containing the different representations of Functions – i.e. (i) verbal, (ii) algebraic, 


(iii) numerical; and (iv) graph. Working in groups, participants will group related 


representations. Furthermore, they will also extract discernable properties of 
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Functions from representations of the same Functional relationship.   The 


function content will focus on Linear and Quadratic Functions. 


 


2.3. Activity 3: Working on a Mathematics for teaching task: 20 minutes 


Here participants will work in groups to respond to tasks that demonstrate 


learners’ limited understanding of Functions. This will be followed by participants’ 


suggestions on what might be done to assist learners  


 


 


3. Summary and Conclusion 


 


3.1. Activity: Participants’ reflections on activities and discussions: 30 minutes 


In this part of the workshop, participants will share experiences drawn from 


engaging with workshop activities.  
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Title: An introduction lesson to Trigonometry with Geogebra  


Presenter: Cerenus Pfeiffer 


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


crp2@sun.ac.za 


Target audience: 


Mathematics teachers in the Further Education and Training Band (FET). 
  


 Motivation for Workshop   


• To expose teachers to Geogebra & mathematics material that allows learners to 
construct mathematical concepts and knowledge through empirical experiences. 


• The introduction to Trigonometry can be done by pen-and-paper activities but with 
Geogebra you can create in the same time far more activities to do more 
investigations and also give more accurate results. 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. 


• “Learners must be exposed to meaningful problems and not given algorithms, 
definitions and rules. “Few people know that mathematics is an activity. Little children 
are taught mathematics as an activity, but as they mature into rational beings, we are 
prone to teach them a well-organized prefabricated deductive system of 
mathematics, because rational beings may be supposed to understand deductive 
systems. You know that it does not work very well.”(Freudenthal, Geometry between 
the Devil and the Deep Sea, 1971). 
 


Content of workshop  


Participants will: 


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


• Creating triangles that are right-angled and not right-angled in Geogebra. 


• Activities will cover how to start teaching Trigonometry in grade 10 (CAPS). 


• Define the six Trigonometry ratios 
 


PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 


Presenter gives a brief presentation on Geogebra and what you can do 
with Geogebra. 


10 minutes 


Participants to familiarise themselves with Geogebra. 15 minutes 


Participants will construct a triangle that is not right-angled and then 
explore with the applet the six ratios between the sides of the triangle. 


25 minutes 


Participants will construct a triangle that is right-angled and then explore 
with the applets the six ratios between the sides of the triangle. 


30 minutes 


Participants will construct triangles that are right-angled and similar and 
then explore with the applet the six ratios between the sides of the 
triangles. 


25 minutes 
 


Related discussions and installation of software. 15 minutes 
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Title: How to use Geogebra to teach the theorem of Pythagoras 


Presenter: Cerenus Pfeiffer 


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


crp2@sun.ac.za 


Target audience: 


Mathematics teachers Senior Phase in the General Education and Training Band (GET) 
   


Motivation for Workshop (About 2 or 3 lines) 


• To expose teachers to Geogebra & mathematics material that allows learners to 
construct mathematical concepts and knowledge through empirical experiences and 
by memorizing the Theorem of Pythagoras. 


• The theorem of Pythagoras can be done by pen-and-paper activities but with 
Geogebra you can create in the same time far more activities to do more 
investigations and also give more accurate results. 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. 


• “Learners must be exposed to meaningful problems and not given algorithms, 
definitions and rules. “Few people know that mathematics is an activity. Little children 
are taught mathematics as an activity, but as they mature into rational beings, we are 
prone to teach them a well-organized prefabricated deductive system of 
mathematics, because rational beings may be supposed to understand deductive 
systems. You know that it does not work very well.”(Freudenthal, Geometry between 
the Devil and the Deep Sea, 1971). 
 


Content of workshop (About 5-10 lines to entice the audience to your workshop) 


Participants will: 


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


• Explore the rule that states when it’s possible or not to enclose triangle with any 
three lengths. 


• Explore the rule that states when a triangle is acute, obtuse or right-angled. 
 


PROPOSED TIME ALLOCATION FOR WORKSHOP ACTIVITIES 


Presenter gives a brief presentation on Geogebra and what you can do with Geogebra. 
10 minutes 


Participants to familiarise themselves with Geogebra. 
15 minutes 


Participants will construct in Geogebra 3 line segments to determine when a triangle can 
be enclosed or not. 


20 minutes 


Participants will construct in Geogebra 3 line segments (that can enclosed a triangle) with 
squares on each line segment to determine if the triangle is acute, obtuse or right-angled.  


30 minutes 


Participants will construct in Geogebra 3 a right-angled triangle to explore the theorem of 
Pythagoras. 


15 minutes 
 


Participants will use the theorem of Pythagoras to find the length of unknown sides 
without using Geogebra. 


15 minutes 


Related discussions and installation of software. 15 minutes 
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Title: Calcudoku – the new addictive number puzzle 


 


Presenter: Duncan Samson 


FRF Mathematics Education Chair, Rhodes University, Grahamstown 


d.samson@ru.ac.za 


 


Calcudoku is a wonderfully addictive number puzzle which can be solved using a 
combination of logical reasoning and simple arithmetic. The puzzle has similarities with 
Sudoku, but in addition to logic requires the solver to explore aspects of simple addition, 
subtraction, multiplication and division. Exploring Calcudoku puzzles in the classroom setting 
has the potential to open up interesting discussions around important mathematical issues 
such as logical argument, proof and justification, as well as provide opportunities to practice 
simple mental arithmetic in a fun and constructive context. This workshop is intended as an 
introduction to Calcudoku. The rules of the puzzle will be explained, some basic strategies to 
solving the puzzle will be explored, and the pedagogical potential of the puzzle will be 
discussed.   


 


Target audience: GET and FET teachers. 


 Motivation for the workshop 


As mathematics teachers and educators, we should constantly be on the lookout for fun, 


constructive and engaging activities that have pedagogical value. Calcudoku puzzles, with 


their emphasis on logical reasoning and simple mental arithmetic, represent just such an 


activity.  


 


WORKSHOP CONTENT 


Introduction 


Originating from Japan, Calcudoku is one of many names used for this particular puzzle. In 


addition to proprietary trademark names such as KenKen and KenDoku, this puzzle is 


variously known as Newdoku, Rekendoku, MathDoku, Calkuro, Kashikoku-Naru, Minuplu 


and Calcudoku. Of these, Calcudoku is perhaps the most well known. 


Calcudoku has similarities with Sudoku, but in addition to logic requires the solver to explore 


aspects of simple addition, subtraction, multiplication and division. A Calcudoku puzzle is a 


square nn ×  grid of cells subdivided into a number of cages. Similar to Sudoku, each 


column and each row of the grid should contain each of the digits from 1 to n  exactly once, 


in any order. So, in a 44 ×  grid each row and each column should contain each of the four 


digits 1, 2, 3, and 4 exactly once. 


The subdivision of the grid into cages, some of which may be irregularly shaped, marks the 


difference between Calcudoku and Sudoku. Each of these cages contains a target number 


as well as an operation. The operation can be either + , − , ×  or ÷ . If the cage contains the 
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operation addition ( + ), then all the numbers in the cage need to add up to the target 


number. Similarly, if the operation is multiplication (× ), then the product of all the numbers in 


the cage must give the target number. The operations of subtraction and division only occur 


in cages containing two cells. If the operation is subtraction ( − ), then the difference between 


the two numbers in the cage (in any order) must give the target number. If the operation is 


division ( ÷ ), then the quotient of the two numbers in the cage (in any order) must give the 


target number. Cages that comprise only a single cell contain only a target number since in 


such cases the target number itself uniquely specifies what number should be placed in the 


cell.       


 


Worked example 


Consider the following 44 ×  Calcudoku puzzle: 


     


 


 


 


 


 


 


 


 


 


 


 


We can immediately put 4 into both of the single-cell cages since they both have a target 


number of 4. The 6× cage must contain the numbers 2 and 3 (although we don’t as yet know 


in which order they go) since this is the only pair of numbers from 1 to 4 whose product is 6. 


This means that the only number unaccounted for in the 4th column is 1, so this must go in 


the remaining cell at the top of the 4th column. This gets us to the following point:  


 


 


 


 


3


2÷


6×4


4


3×


8+


2÷


2,3


1


4


4


2÷


8+


3×


4


4 6×


2÷


3
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Focusing on the 3× cage, we can reason the cage must contain two 1s and a 3. Since the 


two 1s can’t be in the same row or column, the 3 must be placed at the top of the 3rd column 


with the 1 immediately below it. The bottom cell in the 3rd column must thus be a 2. This gets 


us to: 


 


 


 


 


 


 


 


 


 


Since we now have a 2 in the bottom row, this means that the 6× cage (which has to contain 


a 2 and a 3) cannot have the 2 in the bottom row. The 3 must thus be in the bottom row with 


the 2 directly above it.  


The three digits in the 8+ cage could be 4, 3, 1 or 4, 2, 2 or 3, 3, 2. The first option (4, 3, 1) is 


not possible since the 2nd row already contains both a 1 and a 4 so it is impossible to fit the 


numbers 4, 3, 1 into the cage without repeating a number in the 2nd row. Alternatively one 


could argue that since the 2nd and 3rd rows already contain a 4, and since the 8+ cage is 


restricted to the 2nd and 3rd rows, it is not possible to put any combination of three numbers 


into the cage if one of those numbers is a 4. This reasoning also rules out the second option 


of 4, 2, 2. This means that the 8+ cage must contain the numbers 3, 3, 2, and since the two 


3s can’t be in the same row or the same column, there is only one possible arrangement that 


will work:  


 


 


 


 


 


 


 


 


2


1


3


2,3


1


4


4


2÷


8+


3×


4


4 6×


2÷


3


2


3


3


2


32


1


3 1


4


4


2÷


8+


3×


4


4 6×


2÷


3
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14


1


42


2


3


3


2


32


1


3 1


4


4


2÷


8+


3×


4


4 6×


2÷


3


 


The 3rd row only has one number missing, namely 1. The top cell of the 3 −  cage must thus 


be a 1 which means the other number in the cage must be a 4 in order for the difference of 


the pair to be 3. The bottom cell of the 2nd column must thus be 1 (the only number missing 


from the bottom row), and the remaining cells are then easily filled in:   


    


 


 


 


 


 


 


 


There are of course a variety of solution paths to any given puzzle. The solution path 


described above is not necessarily the quickest or most economical/efficient, but it highlights 


the kind of reasoning process required in solving the puzzle. Now that you’ve had an 


introduction to solving Calcudoku puzzles, try solving the following puzzle on your own: 


 


 


 


 


 


 


 


 


Further strategies 


Other than general strategies of logical reasoning, there are a number of specific strategies 


that are often useful to consider. If we are solving a 44 ×  Calcudoku puzzle (for example) 


then we know that the sum of the four cells in any row or column must add up to 


104321 =+++ . Similarly, the product of the four cells in any row or column must equal 


244321 =××× . This strategy can be applied to multiple rows or columns as well, and this 


is where this particular strategy can often be rather useful. 


6×7+ 2


2


3


2÷


11


3
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If we return to our original 44 ×  Calcudoku puzzle (shown below), then we can immediately 


fill in the two single-cell cages that both have a target number of 4. Let’s now focus on the 


bottom cell of the 3rd column (labelled A  in the diagram below).   


       


 


 


 


 


 


 


 


Since we are working with a 44 ×  grid, the product of all the cells in a given row or column 


must be 244321 =××× . Using this strategy we can reason that all the cells in the 3rd and 


4th columns must have a product of 5762424 =× . Although we don’t know the actual value 


of some of the cells, we do know the products of various cages. We thus know that 


5766443 =×××× A . Solving for A , which can be accomplished relatively quickly with a bit 


of prime factorization, yields 2=A  (which is what we obtained previously using a 


completely different approach). 


For larger grids it is also sometimes helpful to consider parity arguments. Since we know 


that eveneveneven =+ , oddevenodd =+ , evenoddodd =+ , eveneveneven =× , 


evenevenodd =×  and oddoddodd =× , one can sometimes use this to limit the possible 


entries for certain cages. 


Pedagogical value 


Exploring Calcudoku puzzles in the classroom setting has the potential to open up 


interesting discussions around important mathematical issues such as logical argument, 


proof and justification, as well as provide opportunities to practice simple mental arithmetic in 


a fun and constructive context. 
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2÷


6×4
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3×


8+
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4


4
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A final example 


Below is an example of a 55×  Calcudoku puzzle. See how you manage solving it on your 


own. 


 


 


 


 


 


 


 


 


 


 


Now that you’re hooked, you’ll be looking for more puzzles to enjoy! There are a number of 


Internet sites that offer daily updated free Calcudoku (KenKen) puzzles of varying degrees of 


difficulty. Two good sites are listed below: 


http://www.kenken.com/ 


http://www.nytimes.com/ref/crosswords/kenken.html 


 


Summary of time allocation 


 


REFERENCES 


Davis, T. (2010). Kenken for teachers. Retrieved March 6, 2012, from 
http://www.geometer.org/mathcircles/kenken.pdf 


 


Introduction to Calcudoku 10 minutes 


Worked example No. 1 10 minutes 


Individual exercise No. 1 15 minutes 


Discussion of strategies 10 minutes 


Individual exercise No. 2 10 minutes 


Concluding comments 5 minutes 


6×20×


6+24×


34+


9+ 1


2÷340×
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VIDEO CLIPS AND CELL PHONES: VITALMATHS IN THE PALM OF YOUR HAND 


 


Presenters: Duncan Samson & Marc Schäfer 


FRF Mathematics Education Chair, Rhodes University, Grahamstown 


d.samson@ru.ac.za m.schafer@ru.ac.za 


 


The rapid growth in the South African cell phone market, coupled with widespread network 
coverage and support, has opened up the potential for new learning experiences and 
opportunities, as well as allowing access to educational resources well beyond those 
traditionally available.  This workshop explores the use of VITALmaths video clips, viewed 
on a cell phone, to support the teaching of Mathematics. VITALmaths video clips are 
produced using a stop-motion animation technique.  They are short in duration (1-3 minutes) 
and are visually and intellectually appealing.  Each video clip develops a particular 
mathematical idea.  The workshop will focus on two specific video clips, and will explore 
ways in which the clips can be used to support and enhance the classroom teaching of 
Mathematics.   This workshop is suitable for GET and FET teachers.   


 


Target audience: GET Senior Phase and FET teachers. 


  


Motivation for the workshop 


Cell phones are gaining popularity as an affordable, reliable and readily available alternative 


to more conventional forms of Information and Communication Technology (ICT) within the 


educational arena.  The educational affordances offered by cell phones take on particular 


significance for rural or under-resourced schools which are typically characterized by poor 


ICT infrastructure and geographical remoteness.  The South African cell phone saturation 


rate is close to 100%, and cell phone signals currently reach 99.97% of the South African 


population.  This, viewed against a backdrop of slow and problematic ICT rollout in many 


South African schools, positions cell phones as being the “PC of Africa” (Ford, 2009). 


This workshop explores how VITALmaths video clips can be used to support and enhance 


the teaching of Mathematics. VITALmaths is a multilingual collaborative research and 


development project (Linneweber-Lammerskitten, Schäfer & Samson, 2011; Samson & 


Ndafenongo, 2011) that produces and disseminates short video clips that can be viewed on 


a cell phone. Each video clip develops a particular mathematical theme or idea in a visually 


and intellectually appealing manner.  These video clips can be freely downloaded from a 


growing databank of clips housed at www.ru.ac.za/VITALmaths.  The use of VITALmaths 


video clips adds to the growing endeavour of utilizing cell phone technology to support the 


learning and teaching of mathematics, particularly in remote/rural or under-resourced 


contexts.   
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WORKSHOP CONTENT 


The workshop will commence with a short introduction to the VITALmaths project. 


Thereafter, two video clips will be used to show how VITALmaths video clips can be used in 


the classroom setting to support the teaching and learning of mathematics.  This workshop 


draws on research experiences gained through two M.Ed. research projects (Hyde, 2011; 


Ndafenongo, 2011) that investigated how teachers made use of VITALmaths video clips 


viewed on a cell phone to support and enhance their teaching of Mathematics. 


 


Video 1 – Alex’s proof of Pythagoras 


The video begins with a proposal for a visual proof of the Theorem of Pythagoras. The 


question is raised as to whether or not this constitutes a general proof of the Pythagorean 


Theorem.  The activity involves drawing a right-angled triangle with perpendicular sides in 


the ratio 1:2.  A square is then added to (or drawn on) each of the perpendicular sides.  The 


smaller square is cut out and the larger square is cut into 4 identical pieces as shown in the 


middle diagram of Figure 1. These 5 pieces are then re-arranged in order to show that 


together they equal the area of the squares on the hypotenuse of the right-angles triangle. 


 


 


 


 


 


 


Figure 1: Alex’s proof of Pythagoras 


 


This proof of Pythagoras only works when the right-angled triangle’s perpendicular sides are 


drawn in the ratio 1:2.  The main idea behind the activity is to use the video clip to encourage 


hands-on exploration and debate by teasing out whether or not this constitutes a general 


proof of Pythagoras’ Theorem.  Workshop participants will have the opportunity to explore 


this particular proof using right-angled triangles with perpendicular sides in ratios other than 


1:2 in order to explore the generality or otherwise of the proof. 
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Video 2 – Palindromic sums 


This video clip explores palindromic sums such as 1+2+3+4+3+2+1 through interesting 


dynamic visualizations (see Figure 2).  


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 2: Palindromic sums 


 


During the workshop the video clip will be used as a catalyst to investigate and explore 


palindromic sums – starting with the example shown in the video clip, and then moving on to 


other palindromic sums, for example those built from even numbers, odd numbers, multiples 


of a specific number etc.  


This video clip “Palindromic Sums” is available in both English and isiXhosa (see Figure 3).  


It is envisaged that having certain video clips available in both English as well as indigenous 


South African languages will open up discussion and contribute to the discourse around the 


use of code-switching practices as well as the establishment of formal Mathematics registers 


in South African indigenous languages.  These language issues will be briefly touched on in 


the workshop. 


 


 


 


 


 


 


Figure 3: Screenshots from isiXhosa video clip 
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Summary of time allocation 
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Introduction to VITALmaths 5 minutes 


Video 1 – exploration & discussion 25 minutes 


Video 2 – exploration & discussion 25 minutes 


Concluding comments 5 minutes 
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Title: Numicon – a multi-sensory approach to teaching mathematics 
 
Name of presenter:  Magda Scheepers 
 
Institution:  Oxford University Press SA, Cape Town (Training Manager Schools Division) 
 


Target Audience:  Workshop is aimed at Foundation Phase teachers 


  


Motivation for the workshop: 
Numicon is a tried-and-tested Foundation Phase teaching approach and based on 16 years 
of research. Numicon offers the solution to the difficulties that children experience in 
mathematics. This approach could support the increasing of the Numeracy levels in our 
country.  
Numicon is a multi-sensory approach to teaching maths. Seeing pattern in our number 


system is a vital part of mathematical thinking. The Numicon approach is designed to play a 


strong sense of pattern that is present in all children.  


Through a combination of structural apparatus, such as shapes and objects, it creates an 


enjoyable and interactive mathematical environment. Supported by a programme of largely 


practical classroom activities, the Numicon approach is helping children understand the 


fundamental mathematical ideas and concepts. At the same time it is transforming their 


understanding of number and number relationships. 


“Students, too, appear to enjoy using Numicon, a happy by-product of which is increased 
engagement in maths. The Project Report described how “Teachers found very quickly that 
Numicon began to take over, the children wanted to continue their learning and explore 
Numicon further at wet play-time, and were more confident and engaged...” (Article from an 
Australian Magazine: Education Today) 
Children love the Numicon approach, their enthusiasm and increased confidence allows 


them to persevere. This leeds to a deeper understanding of the mathematical concepts and 


raise their achievement.  


Teachers benefit from the detailed guidance available with the Numicon Kits and a wealth of 


free additional online support and resources.  


The full Challenges for Australian Education: Results from PISA 2009 report (Thomson, De 
Bortoli, Nicholas, Hillman & Buckley, 2010) concluded that “An important aspect of 
mathematical literacy is engagement with mathematics: using and doing mathematics in a 
variety of situations,” and Numicon certainly offers schools an opportunity to do just that. As 
Julie Baillie explains: “Numicon provides a multi-sensory primary maths teaching program 
that engages learners with its visual, auditory and kinaesthetic approach. “Out of the 20,000 
primary schools in the UK, 6,000 are now using Numicon. (Article from an Australian 
Magazine: Education Today) 
 
Numicon is fully aligned to the principles of NCS as it encourages children and teachers to 


work together, in a small group, whole class and individually. It promotes tolerance and 


understanding amongst learners and creates space for the learners to think creatively and to 


strive for excellence.  


Numicon support ‘Every Child Counts’ but it is applicable to any learners aged over 4 years. 


It also works well with children suffering from epilepsy and Down syndrome. It works well for 


home schooling as well as intervention and in remedial programs. 
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Description of the content of workshop: 
This will be an interactive hands-on workshop where the teachers will be interacting with the 
Numicon shapes and objects, doing calculations and solving problems. In group discussion 
there will be the opportunity to share best classroom practice. 
1. Challenges and Key factors on teaching Mathematics 


• Ability to sequence 


• Working memory/auditory visual 


• Processing 


• Language Skills 


• Motor Skills  


• Attitude 


• Teaching approach 
    What are the challenges in the classroom for teaching Mathematics?  


• Maths use familiar words in an unfamiliar context 


• Numbers are abstract ideas…..all we can show children are representations of 
numbers 


• Numerals are arbitrary symbols 
2. Counting or calculating 


• What is counting? Counting experience forms an essential part of children’s 
developing understanding of numbers, but it is by no means the best foundation for 
their calculating. Counting collection is important bus does not show number 
relations. 


• What is calculating? Calculating is used to answer ‘how many?’ question without 
counting. Adding is what we do instead of counting. Multiplying is what we do instead 
of adding. Complex ideas can appear deceptively simple 


• Teaching calculating through counting can be open to error, does not support 
relational understanding and can lead to misconceptions. 


• Counting and place value 
3. Pattern at the heart of mathematical thinking. Seeing a pattern is at the heart of 
mathematical thinking. When you see a pattern, you are able to predict. When you can 
predict in life, you stay alive. The power of mathematics lies in its ability to predict. We call 
seeing a patterns ‘generalising’. Generalising in mathematics is called ‘algebra’. 
Encouraging children to make connections -structured imagery help learners to connect their 
different mathematical experiences within mathematics itself, and between everyday 
mathematical experiences and ‘classroom’ learning. Pattern: children’s strengths. Daily 
counting and regular work on patters is important. Patterns are all around us. Copying and 
making patterns, using beads, pegs and other objects. We use patterns in PE, music, art 
which is part of the Life Skills curriculum. 
We use pattern in reciting numbers, counting songs and rhymes, counting one-to-one 
objects, pictures, children etc. Using the Numicon patterns is preparing for place value. 
Practical calculating with Numicon Shapes, focus on action and language. 
Using pattern to find out ‘How many without counting’ using pattern to begin to calculate. 
Calculating with whole number rather than relying on counting. Support daily counting with 
number lines. 
4. How to develop calculation strategies: to be able to calculate learners need to understand 
the structure of arithmetic operation and where they occur, recall key number facts instantly 
and develop efficient calculating strategies. Develop calculation strategies by connecting 
pattern, place value and calculating and understanding use of +/- = symbols. Also the 
importance of recognising pattern when 10 is added/subtracted and understanding which 
digit changes when 10 is added/subtracted. Learners need to be able to add/subtract 10 
to/from any 2-digit number. Arithmetic symbols can by introduced with active learning with 
Shapes, language, sign and symbol. It is important that learners can spot symbols in the 
environment through spoken language, reading the words, action for sign, using an applying. 
Using practical activities e.g. multiples of 10, rounding, using addition facts of 10 to reach the 
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next tens number and using number facts to develop bridging strategies Teaching 
subtraction as a difference between two numbers within the same decade and two numbers 
in different decades.   
Introducing multiplication by teaching the language of multiplication. Multiplication introduced 
as ‘4 times a 3’ but can also read as ‘3 multiplied by 4’. Division is introduced as the inverse 
of multiplication – how many in.                                                                    
Conclusion: The rationale for using Numicon in the classroom 


• Quality first learning 


• Progressive 


• Inclusive 


• Children are supported to 
o Understand number relationships 
o Do calculating without counting 
o Learn mathematical language in context 
o Make connections to use and apply their understanding and 
o Apply their understanding 


How to create a number rich environment with Numicon 


• Supports learning and teaching 


• Shows the relevance of mathematics 


• Supports the development of children’s concept image 


• Helps children to make connections 
 Wrap Up: How Numicon can support CAPS 
 Mathematics has 5 main content areas: 


• Numbers, Operations and Relationships (65% - 58%) 


• Patterns, Function and Algebra                 (10%) 


• Space and Shape (Geometry)                     (11% - 13%) 


• Measurement                                                (9% - 14%) 


• Data Handling (Statsitics)                             (5%)                                           
Numicon can be used with success in all the content areas.  
Numicon can also be used in whole class and ability group teaching. 
Numicion works very effective for children learning through English as their LOLT. 
 
Programme of activities: 
Introduction: Maths in everyday life                                                                               (5 min) 
Activity 1: Challenges of teaching Mathematics in the classroom (group discussion)  (15 min)                  
Activity 2: Counting or calculating?                                                                               (15 min)  
Activity 3: Pattern at the heart of mathematical thinking                                               (15 min) 
Activity 4: Develop calculation strategies                                                                      (20 min) 
Conclusion: The rationale for using Numicon in the classroom                                    (10 min) 
Wrap Up and Questions                                                                                                (10 min) 
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THE BENIFITS OF NATURAL TEXTBOOK DISPLAY CALCULATORS IN THE MATHS 


LITERACY CLASSROOM 


Presenter : Astrid Scheiber 


Casio 


astrids@jamesralph.com 


Adequate knowledge of calculator skills makes the teaching of Maths Literacy easier and 


enables the educator to assist their learners more efficiently. As educators, we need to be 


aware that the Basic calculator doesn’t have all the benefits of a Scientific calculator. With 


the Casio Natural Textbook Display Scientific Calculator – “as you see it on the paper you 


see it on the calculator screen” 


Target audience: FET Maths Literacy 


 Motivation: 


In the new Maths Literacy CAPS document 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 educators have the option to stick with the Scientific 


calculator. 


The Natural Textbook Display Scientific calculator is ideal when working with fractions, 


decimals and time conversions. The use of this calculator can foster a positive attitude 


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


Content: 


This workshop will cover: the use of the Fraction buttons & conversions between equivalent 


forms of fractions and decimals. The calculator SET UP to assist with rounding off to specific 


decimal point. Finding the square, cube and square root of a number. Time calculations and 


Independent Memory 


Equipment required: Casio fx-82ZA PLUS Scientific Calculator. 


Fraction button use & conversions between mixed numbers & decimals 10 mins 
Calculator SET UP to assist with rounding off to specific decimal point 5 mins 
Finding the square, cube and square root of a number. 10 mins 
Time calculations 10 mins 
Independent Memory 10 mins 
Discussion 15 mins 


WORKSHEET: 


Casio Scientific Technology Tip 
ONLY use [ON] when switching the scientific calculator on. 
To clear your screen, use [AC] 


this saves your calculator’s temporary memory (see the  in the top right corner of the screen) 
Use [REPLAY] to review previous calculations. 
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FRACTIONS 


A. COMMON FRACTIONS Calculator Key: 
�


�
 


9 1


5 4
+  


= 
41


20
 Improper fraction 


= 2,05  Decimal 


= 
1


2
20


 Mixed number 


 


 


 


• Conversion between improper fraction and 


decimal [S����D] 
 


• Conversion between improper fraction or 


decimal to mixed number [SHIFT] [S����D] 


B. MIXED NUMBERS Calculator Key: 
�


�
�


 


3 5
2 4


4 12


583


48


12,14583333


7
12


48


×


=


=


=


 


How to FIX your calculator to round off to 


TWO decimal places: 


[SHIFT] [MODE] 6 (Fix) 


On your screen: Fix 0 ~ 9? 


Now select decimal places. 


Select 2 


Activity 1 


1 2
3


2 4
×  


=...................................Improper fraction 


=...................................Decimal 


=...................................Mixed number 


EXPONENTS AND ROOTS 


A. EXPONENTS 
Calculator Keys: x2, x3 and x���� 


23 + 32 = 17  







 


B. ROOTS 


9 3 1
1,50 1


4 2 2
= = =  


Activity 2 


1 1


2 213 2 13 2− × +  


How to clear your calculator from rounding off to 2 decimal 
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 w
are too big to fit on the screen. e.g. 1 ÷ 50 000 = 0.00002
Select 2 


TIME CALCULATIONS 


 


Converting from a decimal to hours, minutes and seconds


Remember: 
distance


time
speed


=  


How long will it take to travel a distance of 534 km, if your


534


90


89


15
=


 
[S�D] = 5.933333333      [º’”]


= 5 º 56 ’ 0 ” which is 5 hours, 56 minutes and 0 seconds


Converting from hours, minutes and seconds to a decimal


Remember: 
distance


speed
time


=


At what speed are you travelling if 150 km takes 1 hour 16 minutes and 17 seconds?


150 [
�


�
] 1 [º’”] 16 [º’”] 17 [º’”] [=] 


= 117.98 km/h rounded to 2 decimal places
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Calculator Keys: � , 
3
�


 


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


How to clear your calculator from rounding off to 2 decimal places 


 
Norm 1 is the default setting and gives answers in scientific notation. e.g. 1 ÷ 50 000 = 2 x 


Norm 2 is generally preferred as answers are only expressed in scientific notation w
are too big to fit on the screen. e.g. 1 ÷ 50 000 = 0.00002 


Converting from a decimal to hours, minutes and seconds 


distance
 


How long will it take to travel a distance of 534 km, if your average speed is 90 km/h?


D] = 5.933333333      [º’”] 


= 5 º 56 ’ 0 ” which is 5 hours, 56 minutes and 0 seconds 


Converting from hours, minutes and seconds to a decimal 


distance
 


are you travelling if 150 km takes 1 hour 16 minutes and 17 seconds?


 


= 117.98 km/h rounded to 2 decimal places 


�and 
�
�  


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


Norm 1 is the default setting and gives answers in scientific notation. e.g. 1 ÷ 50 000 = 2 x 


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


average speed is 90 km/h?  


are you travelling if 150 km takes 1 hour 16 minutes and 17 seconds? 







 


Activity 3 


1. How long would it take you travel 355 km 


from Johannesburg to Nelspruit if your 


average speed is 120 km/h? 


2. What speed is a cheetah travelling if it 


covers 400 m in 12 seconds?


INDEPENDENT MEMORY 


 


The CAPS document states that in the 


is required that the learners are able to use the Independent Memory function.


This function allows you to add calculation


independent memory. 


To add the result of 10 × 5 to M 
To subtract the result of 10 + 5 from M
To recall the contents of M 


The “M” appears on the display when there is any value other than zero stored in the 


independent memory. 


 


How to clear your Casio fx-82ZA PLUS calculator:
[SHIFT] 9[CLR] [3]ALL [=]YES [AC]
This returns the calculator to the initial default settings & clears the memory.


 


HINTS TO MAKE THE TEACHING


• If you are introducing calculator work to a new class it is easier if all learners have the 


same calculator.  


• Always keep the instruction booklet that you receive with your calculator so that you 


can refer to it whenever you are not sure how to do a calculation.


• Use the examples provided in the instruction booklet to find out how to use the keys 


correctly. 


• There are 3 modes on the Casio Scientific Calculator fx


sure that your calculator is
[MODE] 
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How long would it take you travel 355 km 


Nelspruit if your 


 


=....................Improper fraction
=....................Decimal 
=..........hours..........minutes..........seconds


What speed is a cheetah travelling if it 


covers 400 m in 12 seconds? 
=....................km/h 


The CAPS document states that in the TOPIC: Numbers and calculations with numbers


is required that the learners are able to use the Independent Memory function.


This function allows you to add calculation results to; or subtract results from the 


 10 [×] 5 [M+] 
To subtract the result of 10 + 5 from M 10 [+] 5 [SHIFT] [M+] (M-) 


[RCL] [M+] (M) 


display when there is any value other than zero stored in the 


82ZA PLUS calculator: 
[SHIFT] 9[CLR] [3]ALL [=]YES [AC] 
This returns the calculator to the initial default settings & clears the memory. 


TO MAKE THE TEACHING OF THE CALCULATOR EASIER 


If you are introducing calculator work to a new class it is easier if all learners have the 


Always keep the instruction booklet that you receive with your calculator so that you 


t whenever you are not sure how to do a calculation. 


Use the examples provided in the instruction booklet to find out how to use the keys 


There are 3 modes on the Casio Scientific Calculator fx-82ZA PLUS, always make 


sure that your calculator is in the right mode before you begin. 


=....................Improper fraction 


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


TOPIC: Numbers and calculations with numbers it 


is required that the learners are able to use the Independent Memory function. 


results to; or subtract results from the 


50 
15 
35 


display when there is any value other than zero stored in the 


 


If you are introducing calculator work to a new class it is easier if all learners have the 


Always keep the instruction booklet that you receive with your calculator so that you 


Use the examples provided in the instruction booklet to find out how to use the keys 


82ZA PLUS, always make 
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1. Computational – normal scientific calculations 


2. Statistics – data handling & regression 


3. Table – graph work & functions 


 


Calculators play a vital role in the classroom: not by substituting Mathematics, but by 


supplementing our subject. It’s conventional Mathematics by new methods. 


 


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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Title: Proofs in Geometry and Trigonometry: bringing back the old and looking at the 


relevance in today’s classroom 


Name of presenter: Douglas C Schuster 


Institution: Military Academy (Department Faculty of Military Science, Stellenbosch 


University), Saldanha. 


Target Audience: Workshop is aimed at FET phase 


 Motivation for the workshop: 


The reintroduction of Euclidean Geometry as compulsory content in the new FET curriculum 


(CAPS) and its added specifications that the proofs of theorems (as well as the proofs of the 


Trigonometric Rules) are examinable have addressed some of the concerns (regarding 


mathematics specifically) that have been raised by, amongst others, tertiary institutions citing 


the under-preparedness of students arriving at these institutions and in the workplace. The 


formal teaching for deductive logic (mostly done through Euclidean Geometry at FET level) 


has unfortunately by and large fallen by the wayside during the last few years with Euclidean 


Geometry having been relegated to the 3rd paper and the confines of lesser importance, less 


teaching time, after-hours teaching time and ‘self-study’ for those few students and teachers 


who have persisted with its ‘optional content’. The consequences are manifesting 


themselves clearly: 


  ...a large percentage of the students who passed Grade 12 will struggle to pass in the first 


years of university, not only in fields that required mathematics and science [where it is 


especially problematic]. University lecturers will tell you that in their experience, students 


over the years have gotten weaker even as the matriculation results on the outside get 


stronger. ... We worry, as university leaders, about the large numbers who drop out or repeat 


courses and years, simply because we made the mistake of believing that a pass in Grade 


12 means a student is qualified to study at university. Prof. Jonathan Jansen, Vice-


Chancellor and Rector: University of the Free State – 9 January 2012. 


This brings us to the question of what qualifies a student to study mathematics at university: 


Pure mathematics is the class of all propositions of the form ‘p implies q’ where p and q are 


propositions ... Bertrand Russell 


I believe that it is safe to say that the ability to think mathematically is a fundamental 


prerequisite to the [further] study of mathematics. If it is not fostered at school level it 


becomes an almost unbridgeable handicap:  


[Mathematical] Logic is not formally included as content in the school mathematics 


curriculum. But it should be, and teachers should make sure that their learners understand 


the basic logical principles. Erroneous logical generalisations are not only apparent in proofs 


..., but it affects children’s everyday mathematical activity. (Olivier, n.d., p.68.) 


I am told that teachers are often uncertain and even scared of teaching Euclidean Geometry 


and advanced Trigonometry and that they believe that it is too difficult for mainstream 


classrooms. With this workshop I hope to contribute in some small way to the larger efforts 
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of providing teachers (who feel that they can benefit from it) with skills, tips, ideas and 


encouragement in the teaching of the above mentioned contents and principles. 


Description of the content of workshop: 


With this workshop I intend to present (for consideration) elements of my personal classroom 


practice in teaching for deductive reasoning: 


• The tools of the trade (theorems, rules and identities): “If I can I prove the theorems 


by making sense out of them (vs. trying to learn them by rote), then I understand 


them and I can apply them.” 


• The value of analysis: Constructing valid arguments/proofs as well as being able to 


criticise such arguments are fundamental to doing mathematics. However students 


find the construction of (deductive) proofs very difficult. Therefore it is necessary to 


look at the logic underlying valid proofs and the process of constructing them (within 


contexts). 


A synthesis shows that every step is true, but does not explain why this step was 


taken [and not another]. A synthetic proof convinces the reader that the fact to be 


demonstrated is true, but it does not reveal to him the real plan of the demonstration, 


does not tell him why this sequence of arguments was selected. Proofs are not 


discovered by synthetic methods, and if forgotten, synthetic demonstrations are most 


difficult to reconstruct. But synthetic proofs are usually short and elegant, and are in 


place when no pedagogical conditions need to be considered. 


An analysis, on the other hand, is lengthy and not elegant, but is the only method that 


accounts fully for each step in the demonstration. It is the only method by which 


students can hope to discover proof, or to re-discover them after forgotten. Analysis 


is the method of discovery, synthesis (proof) the method of concise and elegant 


presentation. Schultze (1912, p. 36) 


• The value of noticing: how the use of colour has improved my teaching practice in 


this regard. 


I will present problems that I have given students in the past (in conjunction with some 


solutions they have provided to these problems) for critical consideration and discussion: 


• Misconceptions surrounding the tools (such as ‘identities’). 


• Misconceptions surrounding the (deductive) logic. 


I will briefly make a case for the value of teaching for these principles: 


• Transferability of the underlying reasoning skills to other [non-mathematical] 


disciplines 


• Tertiary study 


• Career choices 


I will present problems requiring both analysis and synthesis designed to challenge 


educators mathematically. 
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Programme of activities: 


Introduction – 5 min 


1. Activity 1: Proving Trigonometric Identities 


• Working on the activity – 10 min 


• Presenting students’ solutions – 10 min 


• Group discussion – 10 min 


2. Activity 2: Deriving the Area Rule (method of discovery) 


• Working on the activity in small groups – 20 min 


• Group discussion – 5 min 


3. Activity 3: Analysis and the value of noticing 


• Presenting problem as example – 20 min  


• Discussion – 5 min 


4. Activity 4: Working on problem(s) 


• Working on the activity in small groups – 30 min 


• Group discussion – 5 min 


Conclusion and ‘Homework’ – 5 min 


 


References 


Olivier, A.I. (nd).  Aspects of mathematical knowledge for teaching. Analysing mathematical 
thinking: A problem-centred approach. [Unpublished course notes] Available from 
http://www.sun.ac.za/mathed/174/InduksieDeduksie.pdf 
 
Scultze, A. (1912). The teaching of mathematics in secondary schools.  New York: The 
Macmillan Company.  
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DEVELOPING CONJECTURES ON HOW TO DERIVE FORMULAE FOR TOTAL 


SURFACE AREAS OF PLATONIC SOLIDS 


SIBAWU WITNESS SIYEPU 


CAPE PENINSULA UNIVERSITY OF TECHNOLOGY 


siyepus@cput.ac.za 


 


Target audience: FET phase mathematics teachers  


  


Motivation for the workshop 


The South African Curriculum and Assessment Policy Statement (CAPS) ( 2010) proposes 


introduction of mensuration that deals with the calculation of volumes and total surface 


areas of shapes made by combining prisms and pyramids, cylinders, hemispheres and 


cones to form more complex solids. My analysis is that learners should be taught regular 


solids first before they are engaged in combination of different solids. Therefore that 


necessitates introduction of Platonic solids prior the teaching of other solids such as 


combining prisms and pyramids as the traditional old principle proposes a movement from 


simple to complex.   


This workshop is designed to develop learning activities that allow learners to develop 


conjectures with regard to total surface area of Platonic solids. In geometry a Platonic solid 


is a convex polyhedron that is regular. This is hands on workshop familiarising the 


participants with the new demands of the South African Curriculum and Assessment Policy 


Statement gazetted in 2010.  


 
 
The content of the workshop  
The participants will explore basic geometrical concepts that are involved in the development 


of Platonic solids.  


• The activities will deal with the development of Platonic solids using the nets 


supplied. These activities will enable participants to count faces, edges and vertices 


of the five Platonic solids, that is, a tetrahedron, cube, octahedron, dodecahedron 


and icosahedrons. These activities will also assist participants to develop conjectures 


about how to derive the total surface areas of the platonic solids and derive Eulers’ 


formula for Platonic solids.    
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WORKSHOP TITLE: Mathematics Textbooks for Foundation Phase first time users. 


PRESENTER: Themba Tshongwe 


INSTITUTION: Mathematics Education Primary Programme 


TARGET AUDIENCE: Foundation Phase Educators 


MOTIVATION 


The CAPS Mathematics Foundation Phase document shows that about 60% of the 


Foundation Phase Mathematics curriculum is about Number, operations and relationships, 


the content of the workshop will therefore concentrate on this most important Content Area: - 


Number, operations and relationships and how The HS series for first time textbook user 


can maximise the teaching and learning of Mathematics at the Foundation Phase level. 


This workshop will also deal with issues of: 


Item Content Time 
allocation(min) 


A. Content knowledge:  Phase overview (Caps doc 
FP) pg 21 


10 


   
B. Progression: Within the grade(Caps Doc  


FP) pg 21/63,80,98 
10 


 Across the grade (Caps doc 
FP) pg 21/63,80,98 


10 


   
C. Planning:   Time allocation (Caps Doc FP) 


Pg13  
5 


 Lessons on number per grade 
(CAPS doc FP) 
pgs13,42,53,44,45 


10 


 Exemplar Pages on the HS 
series {Learner book, work 
book} that relate to specific 
content knowledge 


20 


  
D. Examples of Pedagogical 
issues embedded in the 
development of number 
concepts. 


Pages From Grade 1,2 and 3 
Learner book and Work book 


20 


   
E. Example of Lesson planning 
[Teacher guide HS series] 


Pages for the TG grade 1, 2 
and 3 
Exemplars 


20 


Conclusion  15 
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This will provide an excellent opportunity for educators that are using the series or those that 


require or need information on the series to get acquainted with vital information relating to 


the series, its structure of the textbook comprising of both the Learner book and the 


Workbook for learners, how to structure their lessons incorporating activities from the text 


and also giving classroom exercises or home work from both the Learner book and 


Workbook. 


Participants will also get to sample questions from the assessment pages written into the 


Learner book and compare these with some of the questions set for the 2011 and 2010 


ANAS at grade 3 level.  Using a textbook for learners at FP level is indeed a new 


phenomena and therefore it is our considered view that one needs to follow particular 


strategies to how best to use the resource:- 


1. The enable learners to engage with the textbook; 


2. Familiarise themselves its usage, working from it for maximum benefit, 


3. To own it, take care of it for the entire year 


4. And to return it at the end of the grade 


This we believe will assist educators to unravel some of the complexities of the Foundation 


Phase Caps which is being implemented nationally for the first time at Foundation level in 


2012. And also provide a platform for tackling the other four remaining Content Areas.  
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Workshop Exemplar 


Grade 3 


Topic Pages Term 1 
LB  


Term 1 
WB 


Term 2 
LB 


Term 2 
WB 


Term 3 
LB 


Term 3 
WB 
 


Term  
4 
LB 


Term 4 
WB 


Place Value 6 5 29 21 54 36 76 49 
Addition 8/9 7 31/32 23 55/57 38/40  51 
Subtraction 11 9 35/36 25 55/60 38  53 
Multiplication 15/17 11/13 39 27 62/63 41  55 
Division 19/21 15 41/43 29/31 65/67 43 87/88 58 
 


Assessment Pages: 26,51,74,95 


ANA’s Grade 3 2010 and 2011 


Contents Pages 


Grade 1-3 LB and WB Comparative Tables 


TG Exemplar 
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MANHATTEN WORMS – USING CRICKET COMMENTARY TO DRAW GRAPHS 


 


KERRYN VOLLMER 


RADMASTE, UNIVERSITY OF WITWATERSRAND 


 


This workshop provides participants with the opportunity to create their own Worm graphs 


and Manhattan graphs as seen during cricket coverage on television.  It will be useful to 


Senior phase Mathematics teachers and Mathematical Literacy teachers who are introducing 


learners to real-life graphs.  Any cricket enthusiast will also enjoy the workshop. 


During the workshop participants will create an Excel spreadsheet which enables them to 


enter the number of runs scored over by over using data from www.espncricinfo.  As the 


number of runs is entered into the spreadsheet, participants can see the effect it has on their 


graphs. 


Participants will learn how to set up an Excel spreadsheet using formula.  They will also 


learn how to draw graphs in Excel.  Participants can also use their graphs to develop 


interpretive questions on the graphs for their learners. 


 


  


 


 


  





