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DECIPHERING THE QUADRATIC PATTERN. 
 


Presenter:   Jessica Sherman 
 
Institution:      RADMASTE 
Target Audience:    FET 
Duration:     2 hours 
Max no of participants:  30 
 
Description of content of the workshop: 
 
We will be exploring the quadratic number pattern. 


• Working from the general formula to find out what type of patterns emerge. 
• Analysing the patterns 
• Making conjectures and predictions 
• Refining the rules 
• Designing various types of portfolio activities on quadratic patterns for 


grade 12. 
 
This is a new topic in the NCS and I believe it will help the participants to 
understand quadratic patterns better and find meaningful ways to teach it. 
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HOW I TEACH (PROBABILITY) USING TWO-WAY CONTINGENCY 


TABLES 
 


Mukhaninga Tshililo 
Statistics South Africa, Limpopo Provincial Office 


Target Audience; Educators Grade (10-12) Fet 
 
 
INTRODUCTION 
The concept covers some of the Learning Outcome 3 (Probability). 
Learning outcome state that the learner should be able to collect, summarise, 
display and analyse data and to apply the knowledge of statistics and probability to 
communicate information. 
 
What is two-way contingency table? 
 
DEFINITION 
A two way contingency table shows the observed frequency for two variables in 
various categories. This is best understood by looking at the following: 
 
Example 1. Three hundred (300) students were chosen in a school and asked to tick 
one option in each of the following two questions. 


 
Q1 Male                         Female                               


 
Q2 Go to school using transport                       Do not use transport                
 
 
Clearly I have the following variables that I have on for each student interviewed. 
 
Variable 1: Gender 
Variable2: Transport 
 
Each variable has two categories (choices) which are mutually exclusive (each 
student can only be in male or female; use transport or not) and exhaustive (the 
categories cover all possible answers for each variable) 
 
2 Categories for gender: male and female 
2 Categories for transport: using transport and not using transport. 


83 
 







 
The 300 responses from students were tabled to give the following 2x2 
contingency table 
 
 Male Female
Use transport 100 80 
Do not use transport 70 50 
 
Table 1.1 Two-way contingency table for student gender and transport activities. 
 
 
We may conclude that of the 300 students that were interviewed  
I.100 use transport and were male 
II.80 use transport and were female 
III. 70 use no transport and were male 
IV. 50 use no transport and were female 
 
Probability: Rules and concepts and 2-way contingency tables 
 
Marginal totals in 2-way contingency table 
 
Recall that 300 students were interviewed resulting in contingency table 1.1 
Suppose that we add the values in each row and each column to yield the following  
“Transport” refers to transport to school 
 
 Male Female Total 
Use transport 100 80 180 
Do not use transport 70 50 120 
Total 170 130 300 
   
Table 2.2x2 contingency table for student’s gender and transport activity. 
 
Conclusion: Out of the 300 students interviewed we may conclude that  


(a) Focusing on males only 
     100 students were male and use transport.  
     70 students were male and did not use transport.  
     All in all 170 out of 300 students were males. 
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      (b) Focusing on students who were female 
        80 students were females and used transport.  
      50 students were female and did not use transport.  
     All in all 130 out of 300 students were female. 
 
      (c)  Focusing on students that used transport  


      100 students who used transport were male and 80    
      students who used transport were female. All in   
      all 180 0ut of 300 students interviewed had   
      transport. 


       
(d) Focusing on students who did not use transport 
    70 Students who did not use transport were male   
    and 50 students who did use transport were female.    
    All in all 120 students out of 300 interviewed did  
    not use transport. 


 
Recall that P (A) is estimated by the use of relative frequency of A if an 
experiment is repeated on a large number of times. 
 
Out of 300 students interviewed, we note that 180 students were male and 120 
were female 
 
We may thus conclude that 3/5 of all students interviewed were male and 2/5 were 
female 
 
Amongst 300 students interviewed 
Frequency of male = 170 
Relative frequency of male=170/300 
P (Student is male) = 17/30 
 
Similarly 
Amongst 300 students interviewed  
Frequency of female=130 
Relative frequency of female=130/300 
P (Student is female) =13/30 
 
Amongst 300 students interviewed 
Frequency of interviewed a student who use transport = 180/300=3/5 
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Amongst 300 students interviewed 
Frequency of interviewing a student who did not use transport = 120/300=2/5 
 
Should the 300 students interviewed be a good representation of all students, we 
thus estimate that the probability that a randomly chosen student will  
 


(a) Be male is 18/30= 3/5 
(b) Be female is 12/30=2/5 
(c) Have transport is 3/5 
(d) Do not have transport 2/5 


 
Defining the following events 
M: Male 
F: Female 
T: Transport 
<T>: No transport 
 
We may thus rewrite the 2-way contingency to display probabilities rather than 
frequencies. 
 M F Total 
 
T 


P(Male and Transport) P(Female and 
Transport) 


P(Transport) 


 
<T> 


P(Female and no 
Transport) 


P(Female and no 
transport) 


P(No Transport) 


 
So that the results above may be displayed as follows. 
 
 M F Total 
T 1/3 4/15 3/5 
<T> 7/30 1/6 2/5 
Total 17/30 13/30 1 
 
Table 1.3 probabilities as reflected in the 2-way contingency table for gender and 
transport activity. 
 








Learn Mathematics on your cellphone! 
 


Presenter:  Tatiana Sango 
Institution:  Maskew Miller Longman 


Target audience: FET 
Duration: 1 hour 
Maximum number of participants: unlimited 
 
Description of content of workshop: 
• What will be done in the workshop? 
The participants will explore the way the learning of Mathematics and 
Mathematical Literacy could be assisted by means of the new technology. 
We may expect our mobile phones to combine communication, work and 
leisure time better, so that its learning moments happen when we are 
ready for it. For those reasons we cordially invite you to come and join 
our workshop. 
• How will the time slot be broken up? 
15 minutes – discussion of e-Learning and m-learning. We will talk about 
the new trends in learning, the benefits and the disadvantages, the 
differences between learning platforms. 
30 minutes – download the application and navigate through the learning 
material. The aim is to evaluate and apply the mobile learning to your 
current needs in the classroom and home situation. 
15 minutes – feedback and further discussion 
• What will participants be doing in the workshop? 
The participants will explore the ways in which mobile technology could 
be used in conjunction with the traditional ways of learning. They will try 
to use their own personal mobile phones to navigate through the Maths 
content. The participants will be expected to actively participate in the 
workshop and open their minds to the new and exciting ways of learning 
Mathematics. 
 
Motivation for running workshop: 
 
M-learning is the exciting art of using mobile technologies to enhance the 
learning experience. Mobile phones, PDAs, Pocket PCs and the Internet 
can be blended to engage and motivate learners, any time and anywhere. 
Mobile Learning is not only a new technology; it is also an exponent of 
new modes of learning. Education gradually shifts from the transfer to the 
development of expertise. 
Teaching to use the mobile phones responsibly and gaining as much 
positive experiences from the technology as possible is the aim of this 
workshop. Our learners need to be taught to take charge of their learning 
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and if their “best friend” is their cellphone, then let us help turn this 
friendship into a useful exercise. 








 
 
 
 
 
 
 
 
 
 
HOW DO I TEACH PROBABILITY IN GRADE 10 WITH 


THE AID OF VENN-DIAGRAMS 
 


 
Lucia T. Janse Van Rensburg 


Phase: F.E.T. Gr. 10 ASS 10.4.2 (b) 
 
 
Introduction:  I am currently the Free State Maths4Stats coordinator/ 
trainer in a campaign to empower teachers to teach Data Handling and 
Probability at school level. 
My School Trompsburg Secondary was last year part of the Isibalo 
Project and the Maths4Stats project. Both this projects are Human 
Capacity Building Projects from Statistics South Africa in order to 
empower teachers and learners to produce a cadre of statisticians in a 
democratic nation that is statistically literate. 
 
Content: The content is based on elements of a die (a familiar concept in 
games by learners) and using set theory to demonstrate “ union” and “or” 
in venn-diagrams and then to calculate the probability after completing 
the venn-diagram. 
 
In 2007 Mathematics Paper 3 was not optional to my school but 
compulsory, since I was part of above mentioned projects.  This lesson 
was presented to Grade 10 and 11 at the same time in order to get all my 
learners aboard. My school is an “economically” challenged school with 
rural learners but with learners with good potential that must be 
developed. I had good success in Paper 3 especially Gr.11. 
 
 Conclusion:  The set of notes used is available to teachers via there 
Maths4Stats coordinators in each province. Teaching probability in 2009 
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to Gr. 10 will be compulsory in order to met the time frame of the DOE 
in 2011. 
 
References; 
North D. Prof. “Probability Component of NCS Data Handling” 
 School of Statistics & Actuarial Sciences University of Kwa Zulu Natal.  








INVESTIGATING LINES AND ANGLES IN GRADE 8 
 


MANENGELE THULI 
 


 
CONTEXT 
 
I am an educator at Kuyasa Senior Secondary school. The school is a semi-
urban school situated at Dimbaza Location about 20km away from King 
William’s Town. The current enrolment of the school is 798 learners with 24 
educators. I started teaching at this school in March 2007, having been 
transferred from Ntabenkonyana High School in Middledrift. I am teaching 
Mathematic in Grade 8 with 62 learners, Computer studies across grade 10 to 
Grade 12 and Economics in Grade 12. The average class size of the school is 60 
learners. 
 
Kuyasa Senior Secondary School is relatively under-resourced as it has few 
classrooms with insufficient number of seats a science and computer 
laboratories that are grossly under-equipped. The parents are, however, very 
supportive, as they participate in and contribute to many of the curriculum 
needs of the school. With this highly supportive parents body together with a 
staff complement that is both committed and united, Kuyasa Senior Secondary 
School has recorded an appreciable increase in learner’s pass rate in the past 
few years. 
 
JUSTIFICATION 
 
I have been teaching Mathematics across Grades 8 to 10 for the past two years. 
My experience with learners from across these grades convinces me that there is 
a gap between the expected learning outcomes and the current cognitive levels 
exhibited by these learners in school geometry. Dissatisfied with my learners’ 
levels of geometric understanding, I decided to undertake a classroom-based 
research with my learners and explore the possible sources of learners’ 
difficulty with school geometry. 
 
BACKGROUND READING 
 
The available literature indicates that much of students’ difficulty with 
geometry is caused largely by the mode of presentation of the subject. Van 
Hiele (1999), for example, expresses the view that school geometry that is 
presented in the traditional abstract axiomatic Euclidean fashion assumes that 
school children also think on a formal deductive level. Research evidence, 
however, reveals that this is not the case as many students experience several 
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difficulties in geometry presented in abstract form as Euclid did. Van Hiele 
(1999), therefore, suggests that concrete approaches that would promote 
learners’ interest and their thinking levels should be used. Van Hiele believes 
that figures are the bearers of their properties, hence learners’ understanding of 
geometry depends to a large extent on their knowledge of geometric properties 
such as points, lines and angles, which according to Steve (2005), are the 
building blocks of geometry. French (2004, p.43) similarly illustrates how one 
could use knowledge of intersecting and parallel lines to show how the proofs 
of many geometric theorems are developed from lines and angles. 
 
PLANNING 
 
LEARNING OUTCOME 3 
 
- Learners will be able to describe and represent characteristics of the 


relationships between two-dimensional shapes and three-dimensional 
objects in a variety of orientations and positions. 


 
ASSESSMENT STANDARDS 
 
- Learners will be able to describe and classify geometric figures in terms of 


properties, including lines, angles and diagonals and their relationships, with 
a focus on triangles and quadrilaterals. 


- Learners will be able to use appropriate vocabulary to describe parallel lines 
cut by transversal, perpendicular lines, intersecting lines and triangles in 
terms of angle relationship e.g. vertically opposite angles and corresponding 
angles. 


- Learners (whether individually or as a member of a group ) will be able to 
use transformation (rotation, reflections and tessellations) and symmetry to 
investigate properties of geometric figures. 


 
LESSON OUTCOMES 
 
Learners should be able to: 
o Describe and draw a point, line, line segment, ray and a plane. 
o Use appropriate unit of measure and be able to convert the units of measure. 
o Demonstrate understanding of intersecting lines and angles around them. 
o Demonstrate understanding of angles between parallel lines with transversal. 
o Use transformations symmetry to investigate properties of geometry. 
o Solve equations by inspection, trial and improvement and algebraic 


processes. 
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LESSON PLANNING 
 
LESSON 1 
 
FOCUS: Describe and draw a point, line, line segment, a ray and a plane; Unit 
of measure. 
 
ACTIVITIES 
Educator: 
- Shows learners flash cards to describe point, lines and a plane. 
- Shows learners how to convert units of measures. 
- Give learners different sizes of strings. 
- Instruct learners to measure sides of polygons. 
Learners: 
 - Describe and draws point, line, line segment, a ray and a  plane. 
-Measure strings and convert measuring units. 
-Measure sides of polygons. 
 
LESSON 2 
 
FUCUS: Investigating parallel lines; Consolidation. 
 
ACTIVITIES 
Educator: - Guides learners to follow the instructions. 
Learners: - Measure distance between lines to investigate parallel lines and 
respond to the worksheet. 
 
LESSON 3 
 
FOCUS: Paper folding; Parallel Lines; perpendicular lines; diagonals and 
intersecting lines. 
 
ACTIVITIES 
Educator: - Issues instructions on paper folding. 
Learners: - Fold A4 paper to create a rectangle with diagonals. 
 
LESSON 4 
 
FOCUS: Consolidation. 
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ACTIVITIES 
Educator: - Guides learners on the worksheet. 
Learners: - Answer questions on the lines done on previous lesson. 
 
LESSON 5 
 
FOCUS: Adjacent angles. 
 
ACTIVITIES 
Educator: - Issues worksheets and instruction on how to investigate adjacent 
angles. 
Learners: - Investigate on the worksheet. 
 
LESSON 6 
 
FOCUS: Vertically opposite angles. 
 
ACTIVITIES 
Educator: - Guides learners to measure and find unknown angles. 
Learners: - Measure angle; Find the unknown angles using algebraic methods. 
 
LESSON 7 
 
FOCUS: Equations 
 
ACTIVITIES 
Educator: - Guide learners through the worksheet. 
Learners: 
- Work with trial and improvement method to solve equations. 
- Solve equations using efficient methods exemplified on the work sheets. 
- Use activity 2.3 of Understanding Mathematics to solve equations. 
 
LESSON 8 
 
FOCUS: Vertically opposite angles. 
 
ACTIVITIES 
Educator: -Guides learners with their calculations. 
Learners: - Solve for the unknown angles. 
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LESSON 9 
 
FOCUS: Investigating alternate, corresponding and co-interior angles. 
 
ACTIVITIES 
Educator: -Issues learners with a worksheet and reads instructions on how to 
investigate these angles. 
Learners: 
- Shade all equal angles between parallel lines and transversals. 
- Identify angles in the same position. 
- Report their discoveries. 
- Identify co-interior angles, but with the educator supplying the name. 
 
LESSON 10 
 
FOCUS: Consolidation 
 
ACTIVITIES 
Educator: Guides the learners to work through exercises 10.10 and 10.11 of 
Understanding Mathematics, Grade 8. 
 
OBSERVATIONS 
(All names of learners used in these observations are pseudonyms). 
 
LESSON 1 
 
We started the first lesson with the descriptions and definitions of a line, line 
segment, point and a plane. The learners initially had difficulty defining and 
drawing lines by themselves. None of the learners could name parallelogram 
and many were unable to differentiate between a rhombus and a trapezium. One 
of the learners, Qali, showed absolute lack of interest in these activities. 
 
LESSON 2 
 
I took the opportunity to investigate parallel lines because it was a barrier to 
students’ understanding of the meaning of parallelogram in the previous day’s 
lesson. In pairs, the learners investigated parallel lines. With the exception of 
Qali, many were successful as they later worked individually on the worksheets. 
I realised that Qali probably needed a special attention and when this was given 
he began to be more involved in the class activities. 
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LESSON 3 
 
In pairs the learners investigated vertically opposite angles through paper 
folding in which they first formed a rectangle and then formed the two 
diagonals. Folding the paper to for the diagonals of the rectangle was difficult 
for the learners. 
 
LESSON 4 
 
Besides omitting the angle symbol (i.e. ∠ or ∧) of a given angle, the majority of 
the learners had the misunderstanding that the opposite angles of a rectangle are 
adjacent angles. 
 
LESSON 5 
 
I needed to address the misunderstanding that I noticed during the previous 
lesson. I gave the learners worksheets to work with in pairs. They were required 
to investigate adjacent angles. From activity 1 a girl, Ane had a misconception 
about a vertex. After clarifying and using other examples to show the learners 
how to do the worksheet, I gave them another worksheet. I observed a great 
improvement, especially from Ane. 
 
LESSON 6 
 
The majority of the learners (even Qali who now plays active role in his group) 
were successful in identifying vertically opposite angles from given intersecting 
straight lines. Many of them, however, could not find the value a missing angle 
because of their inability to solve simple algebraic linear equations. 
 
LESSON 7 
 
I started with equations. The learners worked in pairs using worksheets to do 
trial and improvement before proceeding to solve equations efficiently. Solving 
equations efficiently proved difficult for almost all the learners. I realised that I 
needed to change my strategy. Moving away from the popular cooperative 
constructivist approach to the more traditional teaching model proved helpful as 
many learners became successful in solving equations for missing angles more 
efficiently. 
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LESSON 8 
 
Having been successful with equations, the learners returned to vertically 
opposite angles so as to calculate unknown angles using algebraic methods. 
They were successful and proved ready to proceed to some other types of 
angles. 
 
LESSON 9 
 
We started with the shading of all equal angles between parallel lines and 
transversals, and to identify the angles in the same position. The learners were 
successful in this activity as they were already familiar with a netball court with 
which I explained parallel lines and sameness of positions to them. The correct 
terminologies – alternate, corresponding and co-interior angles – were, 
however, all supplied by me. The misunderstanding that co-interior angles are 
straight angles (simply because their sum is 180°) by some of the learners was 
corrected. I emphasised that only adjacent angles whose sum is 180° are straight 
line angles.  
 
LESSON 10 
 
Learners worked successfully in small groups of 4 with activity 10.10 and 
activity 10.11 of Understanding Mathematics. The angle sum of a triangle being 
180° as well as the exterior angle of a triangle being equal to the sum of the 
base interior opposite angles were established using parallel lines, measurement 
and paper cutting. 
 
EVALUATIONS 
 
WHAT WORKED WELL 
 
• Building on learners’ prior knowledge proved very useful. 
• Using learners’ reflections showed me the direction for progress most of the 


time. 
• Changing instructional strategy used worked well for me. I decided to 


become a traditional educator for once and that worked well with the lesson 
on equations. 


• Using various instructional tools as suggested by Pandicsio (2002) made my 
lessons interesting as the learners became more enthusiastic and motivated to 
work which ultimately led to better understanding of the concepts taught. 
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• Investigative approach enabled the learners to discover and describe some of 
the properties of shape such as lines and angles with confidence. 


• Cooperative learning assisted learners understanding, as well as using those 
learners who knows the concept to assist others made a progress in these 
lessons. 


• Giving individual attention to struggling students proved helpful in arousing 
the interest of such students. 


 
REASONS FOR WHAT WORKED WELL 
 
• When I read learners’ reflections I was able to identify learners’ problem 


areas and addressed them accordingly. 
• My flexibility and readiness to change my strategy, the use of various tools 


and concrete materials, investigative and cooperative learning approaches all 
worked together to enhance the performance of the learners compared to 
other lessons where I was reluctant to change my strategy and made use of 
limited tools. 


• Sequential planning of the lessons helped to ‘see’ in advance the line of 
progression needed for students’ optimal gains in terms of their 
understanding of the concepts to be taught. 


 
THINGS THAT DID NOT WORK WELL 
 
• Using constructivist, cooperative methods in equations did not work this 


time. 
• Language and terms affected learner’s performance and understanding of 


questions most of the time. 
• Many learners were unable to use the protractor for angle measurement. 
 
REASONS FOR WHAT DID NOT WORK WELL. 
 
• Cooperative learning did not seem to work for the learners while dealing 


with equations because the learners needed more guidance than this 
approach was able to offer on the concept of equations. 


• Learners’ lack of early exposure to the correct mathematical vocabularies 
was a probable cause of their difficulty with geometric terminologies. 


• Lack of exposure of students to the early use of mathematical instruments 
like compasses and protractors hampered their knowledge and mastery of 
their uses.  
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HOW TO IMPROVE 
 
• Code-switching, whenever necessary, could help to improve learners’ 


understanding. However, caution should be exercised as examinations are 
written in English. 


• More practical demonstrations especially in developing the skills of the 
learners are suggested. 


 
RECOMMENDATIONS 
 
• Educators should develop their learners’ geometry skills in the early phases. 
• Treat misconceptions with the urgency they require so that learners do not 


carry them to the upper grades. 
• Create a list of terms with definitions in order to foster learners’ 


understanding of requisite geometric terminologies. 
• Investigation method promotes learners’ conceptual understanding and 


should be used wherever applicable.  
• Observing learners with no or little interest in certain areas invite educator’s 


responsibility to develop positive attitudes. 
 
REFERENCES 
 
French, D. (2004). Teaching and learning geometry. London: Continuum  


International Publishing Group. 
 
Pandiscio, E.A. (2002). Alternative geometric construction: promoting mathematical  


reasoning, Mathematics Teacher, 95(1), 32–36. 
 
Steve. (2005). Introduces Geometry. Evening Chronicles. 
 
Van Hiele, P. M. (1999). Developing geometric thinking through activities that begin  


with play. Teaching Children Mathematics, 5 (6), 310–317. 
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APPENDIX – LEARNERS’ WORK 
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HOW I TEACH THE BOX-AND WHISKER DIAGRAM: A 
GRAPHICAL DISPLAY OF THE FIVE-NUMBER 


SUMMARY 
 


Nokwanda Mbusi 
Vuli Valley Senior Secondary School, Butterworth 


 
Introduction 
 
Our society is increasingly complex and knowledge driven, to such an extent that  
every citizen should be in a position to understand the quality of information 
divulged by the media.  From time to time we come across information about 
voting results, death rates on our roads, statistics about infant deaths in hospitals, 
HIV infections and so on.  Our learners need to develop skills that will enable them 
to live in a statistical atmosphere and not be misled by statistical facts. Only then 
can we succeed in developing a statistically literate society which will, in turn, 
communicate meaningfully through the universal language of mathematics (as 
statistics is a part of mathematics). 
 
In this presentation I will be discussing a box-and- whisker diagram as a tool that 
can be used by our learners to develop the skills I have mentioned above. 
 
Prior knowledge  
 
Before the concept of a box-and- whisker diagram (also known as a box-and-
whisker plot) can be taught, learners should have an understanding of: 
 


(1) Measures of central tendency, particularly the median. 
(2) Measure of dispersion or spread, with emphasis on the range. 
(3) The five-number summary (that is, Minimum, Lower quartile (QI), 


Median (M), Upper quartile (Q3) and Maximum. 
(4) The Interquartile range (IQR), that is, the difference between the Upper 


and Lower quartiles (Q3-Q1). 
 
The box-and- whisker diagram  
 
A box-and-whisker diagram is a way of representing data that shows the median, 
the quartiles and the maximum and minimum values of a data set.  Thus, it is used 
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to display the five-number summary.  This way of displaying data was invented by 
John Tukey in the 1960’s. 
 
To draw the diagram 
 


(1) Draw a horizontal or vertical number line, starting at the minimum value of 
your data and ending at the maximum value, using a convenient scale to 
cover the range of values. 


(2) Draw short line segments at the median (M), Lower quartile (Q1) and the 
Upper quartile (Q3), slightly above or next to the number line. 


(3) Connect the Lower and the Upper quartiles to form a box.  The median will 
fall somewhere within the box. 


(4) Plot a point at the minimum value and join this to the left hand whisker (or 
lower whisker in a vertical number line). 


(5) Plot a point at the maximum value and join this to the box-the right hand 
whisker (or upper whisker in a vertical number line). 


 
Example 
 
A box-and whisker diagram can be drawn for the five-number summary as 
follows: 
Median=8; Q1=5; Q3=14;  Minimum=1;  Maximum= 17 
 
 


 
 
 
Note  
 
(1) The quartiles and the median divide the data items into four equal groups.  
Each section has the same number of data items in it.  However the boxes and the 
whiskers may be of varying lengths as these are influenced by the actual value of 
the data items.  Some box-and - whisker diagrams are symmetrical (showing a 
very even spread of data), others might be more squashed up (showing skewed 
data). 
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(2) The box (formed by joining the lines for the first and third quartiles) 
corresponds to the central 50% or1/2 of the data items.  The Interquartile range 
(IQR) as a measure of spread relates to this middle section of the data. 


 
Outliers 
 
Outliers are values in the data set that appear to stand out from the rest of the 
values. They are extreme observations that do not fit the trend of the data. 
 
A box-and –whisker diagram can highlight any possible outliers in the data. An 
outlier is indicated as an asterisk (*) or a small circle (°) that lies outside the 
whiskers. 
 
  
Note 
 


(1) Any points more than 1.5 x the Interquartile range away from the end of the 
box are classified as outliers. 


(2) The whiskers end at the highest data values that lie within 1,5 x IQR from 
the ends of the box. 


 
Example 
 
For this example, learners were asked to give the number of family members at 
their homes. The diagram looked like this: 
 
 


 
 
 
Learners were then asked to discuss questions such as: 
• On average, what is the number of family members at learners’ homes? (use 


the box plot to answer this question) 
• What is the spread of the middle half of the data set? What does this tell you 


about the number of family members in learners’ homes? 
• If the lowest value of the data set was 0, what would this mean? 
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Problems experienced by learners 
 
• Some learners have difficulty understanding that the four quarters in a box-


and-whisker diagram represent equal number of items, probably because these 
quarters do not look equal in the diagram. 


• Learners find it hard to differentiate between “negatively” skewed and 
“positively” skewed. 


 
In conclusion: 
 
• The box-plot is also helpful when there are many values in your distribution to 


show them individually in, for example, a stem-and-leaf plot. 
• When you are plotting a single quantitative variable and you want to compare 


the shape, centre and spread of two or more distributions, a box-and-whisker 
diagram is more appropriate.  (An example of this is included in the activities 
that follow). 


• In a box plot, it is easy to see if data is symmetrical or skewed. 
•  A box-and-whisker diagram is useful when you do not need to see more than    


the five-number summary but would like outliers clearly indicated 
 
However, because a box-and-whisker diagram shows only the five-number 
summary and not the actual number of items, one box can correspond to more than 
one set of data, as illustrated in the following question: 
 
Which data set matches this box-and-whisker diagram? (More than one answer 
may be correct).  Note that outliers have been ignored: 
 


 
(a) 23 25 26 28 28 28 28 30 31 33 41 43 
(b) 23 23 24 25 26 27 29 30 31 33 41 43 
(c) 23 27 28 28 33 43 
(d) 23 27 28 28 29 32 43 


 
More activities to do: 
 
1.  The following two vertical box-and-whisker diagrams summarize the final end 
of year marks for two Grade 11 Maths classes. 


32 
 







 
(a)  What is the median mark for each class? 
(b)  What is the maximum mark for each class? 
(c) What percentage of the class marks lies 


between the maximum mark and the median? 
(d) What is the minimum mark for each class? 
(e) What percentage of the class marks lies 


between the minimum mark and the median? 
(f)        Did the lower half of class A do better or 


worse than the lower half of class B? Why do 
you say so? 


(g) Would you say that class A did better or worse 
than Class B? Give reasons for your answer. 


 
 
2. The two side-by-side box plots below show the distribution of age at marriage   
    of 45 married men and 38 married women. 
 
 


 
 
 
(a)  Compare the median age at marriage for men and women. What can you 


conclude from this?.  
(b) Compare the Interquartile range for the men and women. What conclusions 


can you make from this comparison? 
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Author(s) Title Page 
Februarie, J. Mathematics in the FET Phase – Misleading Graphs/ Diagrams 1 
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Snyders, M. The role of mathematics teachers in preparing learners for higher education studies 235 
 








Setting Mathematics Exam Papers 
 


Presenter: Tatiana Sango 
Institution: Maskew Miller Longman 


Target audience: FET, Maths and Maths Literacy 
 
Duration: 1 hour 
Maximum number of participants: 30 participants, provided that the workshops 
are held in the computer laboratory 
 
Description of content of workshop: 
• What will be done in the workshop? 
We will show how to carefully structure and prepare the Maths examination 
paper at Grades 10 – 12 level. The participants will be given an opportunity to 
prepare three Maths or two Maths Literacy papers using the Subject Assessment 
Guidelines criteria and the ExamBank CD-Rom for Grade 12. 
 
• How will the time slot be broken up? 
15 minutes – about the exam criteria and the ExamBank CD-Rom 
45 minutes – preparing Paper 1, Paper 2 and Paper 3 Maths papers. 
Alternatively the teachers of Mathematical Literacy could prepare two Maths 
Lit papers. The participants will be given an opportunity to familiarise 
themselves with the exam criteria and expectations and prepare a well balanced 
examinations papers. 
 
• What will participants be doing in the workshop? 
The participants will be expected to prepare Paper 1, Paper 2 and Paper 3 Grade 
12 Maths papers. Alternatively the teachers of Mathematical Literacy could 
prepare two Maths Lit Grade 12 exam papers. Teachers will also have an 
opportunity to discuss the examination requirements. 
 
Motivation for running workshop: 
 
The workshop is meant to equip mathematics teachers with the skills and 
knowledge to use a word-processing programme together with the ExamBank 
CD-Rom to develop tests, assessments, assignments and exam papers which 
incorporate SAG requirements. 
It is focused on the Exam preparation guidelines and the use of a user-friendly 
software developed for maths teachers. The workshop will provide hands-on 
experience in developing Maths and Maths Literacy assessment resources. We 
would like the teachers to know that there are ways to save time on preparing 
materials for class, thus reducing time that could be better spent on planning and 
teaching. 
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Typical problems with Probability 
 


Presenter: Tatiana Sango 
Institution: Maskew Miller Longman 


Target audience: SP 
Duration: 1 hour 
Maximum number of participants: 30 participants 
 
Description of content of workshop: 


• What will be done in the workshop? 
In this workshop we will investigate some mathematics topics common to the 
GET school curriculum within the theme of probability. In this context we will 
explore some ways to mathematical understanding, problem solving, reflection 
and discussion. We will work through typical problems of the Grades 7 – 9 
Probability concept. 
 


• How will the time slot be broken up? 
15 minutes – presenting probability concept within G7-9 curriculum, 
highlighting main problems and challenges. 
45 minutes – The participants will be given an opportunity to work through 
various hands-on activities related to the Probability concept, they will discuss 
the ways they teach probability – the ways other teach probability – the ways 
they could teach probability.  
 


• What will participants be doing in the workshop? 
 
In this workshop, we will: 
- consider your initial thoughts and understandings about probability, how they 
are addressed in the GET school curriculum, and how that relates to the 
development of more advanced understandings of probability.  
- think together about how learners can develop their understanding of 
probability and overcome the key hurdles or difficult transitions in moving from 
informal counting and data analysis to more formal mathematical analysis. 
- investigate how different resources can help.  
 
There will be opportunities to share why you were drawn to a workshop with 
this focus, and what you would like to accomplish as we work together.  
 
Teachers will have many opportunities to explore, discuss and share. There 
will be worksheets to take with after the workshop. 
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Motivation for running workshop: 
 
Certainly there is more to discuss about probability than we can cover in this 
workshop. We want to share some ideas and resources that support teachers in 
the ongoing efforts to improve teaching. 
Teachers are expected to have an understanding of probability and to use 
methods of counting, neither of which has previously been required of them. In 
this workshop we would like to assist teachers with teaching the following 
curriculum objectives: 
 


• Considers a simple situation (with equally likely outcomes) that can be 
described using probability and:  
- lists all the possible outcomes;  
- determines the probability of each possible outcome using the 
definition of probability;  
- finds the relative frequency of actual outcomes for a series of trials;  
- compares relative frequency with probability and explains possible 
differences;  
- predicts with reasons the relative frequency of the possible outcomes for 
a series of trials based on probability. 








EASY APPROACH TO TEACH BAR GRAPHS. 
 


Mukhaninga Tshililo 
Stats SA Limpopo Provincial Office 


 
Target audience grade (4-9) 


 
LO 4: Data handling and probability 


AS:     10.4.1(b) Represent data effectively by bar graphs 
 
INTRODUCTION: 
Statistics teaching can be more effective if teachers determine what is it that they 
eally want their pupils to know and then provide activities which  will lead to the 
discovery  of the statistical concepts. 
 
Activity 1 
 
Participants will  be divided into 5  or 6 groups and each group will be given a 
pocket of smarties and a worksheet. 
 


1. How many smarties do you think are in your box? 
______________,  now count them________, was your answer correct? Yes 
or no 


 
2. How many colours are there?____________ 
3. Now complete the following frequency table below.. 
 


Colour          
Frequency          
          


 
4.Write each  colour of smarties as a fraction of amount in the table below. 
 


Colour          
Fraction          
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5.Add all the fractions. What is your answer? 
6. Arrange each colour of smarties into raws in the same order as in the 
frequency table. 


 
7. Write any conclusions that you can draw from the graph. 
7.1 
7.2 
7.3 
 
 
8. Now draw a bar graph. 
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Activity 2 
 
The following are Mashudu’s grade 9 marks collected at the end of the year 
Maths 63% 
History 25 % 
Biology  30 % 
English 60 % 
Geography 63% 
Technology 37% 
Venda 80 % 
 


1. Write the marks in the table from the lowest to the highest. 
 


Subject        
Marks        
 


2. Draw a bar graph. 
3. Ask any question based on the graph. 


REFERENCE 
 
Data handling Short Course for teachers by Jackie Scheiber- Radmaste Centre 
Wits University- Icots July 2002 
 
Probability Component 
Prof. D North 
KZN University 
 








  
 
 


“Lies, damn lies and statistics” 


Presenters: Jimmy Thosago  jimmyt@jamesralph.com 
  Michèle Demetriou micheled@jamesralph.com 
  CASIO 
 
Target Audience: FET Teachers 
Maximum number of participants: 30 
Length of workshop: 2 hours 
 
DESCRIPTION OF CONTENT OF WORKSHOP: 
 
The aim of our workshop is to empower teachers with knowledge on 
statistics, both in theory and through calculations.  So that the teachers will 
have the confidence to stand in front of their classes and convey their 
knowledge with passion and conviction.  The workshop will cover content 
and activities on data handling as well as regression modeling.   
 
Calculator usage will play a vital role in the workshop, as we aim to bring 
teachers up to speed with the latest technological aids in teaching 
mathematics.  The aim being not to replace mathematics, but rather to 
supplement it: conventional mathematics, new methods. 
 
MOTIVATION FOR RUNNING WORKSHOP: 
 
Some teachers believe that the use of calculators in the classroom takes 
away from the mathematics and makes the learners lazy.  The majority, 
however, deem calculators an irreplaceable learning tool in the classroom.  
We believe teachers wield the power.  Careful planning and use of 
calculators during the lesson produces learners with a fine understanding of 
mathematics, as well as a competence in using technological aids.  
Calculators in classrooms mean more time is available to focus on higher 
order thinking mathematical concepts.  Our aim is to empower teachers, 
through knowledge in mathematics and skills in technology. 


126 
 



mailto:micheled@jamesralph.com





 
1. Workshop outcomes 
 
In this workshop you will  
• Revise basic data handling terms and concepts, including measures of 


central tendency (mean, median, mode) and measures of dispersion 
(range, inter-quartile range, standard deviation). 


• Input data on the CASIO FX82ES and use the calculator to solve 
questions based on single variable calculation types. 


• Revise scatter plots and decide which functions best model the bivariate 
data. 


• Explore simple regression and correlation. 
• Calculate functions of best fit using the CASIO FX82ES calculator. 
• Work from these functions to make predictions. 


 
A:    DATA HANDLING 


 
“There are three kinds of lies: lies, damn lies and statistics”  Mark 


Twain 
 


Data handling is a branch of statistics.  Data is collected and displayed, and 
subsequently used to establish patterns and trends, making predictions about 
future events possible. 
 
Data may be QUALITATIVE or QUANTITATIVE. 


• QUALITATIVE DATA- described in words and falls into categories. 
• QUANTITATIVE DATA- the numerical values, and may be either 


DISCRETE (specific values) or CONTINUOUS (any value within a 
range). 


 
MEASURES OF CENTRAL TENDENCY- measures average 


• MEAN sum of values divided by the number of values 
• MEDIAN middle-most value, when the values are arranged in 


ascending order 
• MODE value which occurs most often  


 
MEASURES OF DISPERSION- measures spread  


• RANGE largest value – smallest value 


127 
 







• INTER-QUARTILE RANGE measure of spread around the median.  
The inter-quartile range describes the middle of a distribution.  IQR = 
Q3 – Q1.  Quartiles divide the data into 4 equal sets.  There are 3 
quartiles: Lower Quartile (Q1), Median/ Middle Quartile (Q2), Upper 
Quartile (Q2). 


• STANDARD DEVIATION measure of dispersion around the mean 
• VARIANCE measure of dispersion around the mean (Square of 


Standard Deviation) 
 


Calculator Keys: MODE 2  
KEY MENU MODEL 


EQUATIONS 
STAT CALCULATION TYPES 


1 1-VAR  Single Variable/ data handling 
2 A + Bx A + Bx Linear Regression 
3 _ + Cx2 A + Bx + Cx2 Quadratic Regression 
4 ln x A + Blnx Logarithmic Regression 
5 e^x AeBx e Exponential Regression 
6 A.B^x ABx AB Exponential Regression 
7 A.x^B AxB Power Regression 


8 1/x A + 
x
B  Inverse Regression 


 
The following data set consists of March rainfall figures (in millimetres) 
in a certain town for the past 12 years: 


 
77 75 68 81 110 90 81 42 68 81 95 72  
 
NOTE: some of the values have been repeated, therefore it may be useful to 
have the frequency table on.  (SETUP; STAT; FREQUECY ON): 
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77  1 
75  1 
68  2 
81  3 
110  1 
90  1 
42  1 
95  1 
72  1    AC 


 
Enter Stats Calculation display  (SHIFT ; 1) 
 
SELECT OPTIONS EXPLANATION 
1   Type 1-8 of stat calculation 


types (see previous table) 
Change statistical calculation type 


2   Data  Display data inputted 
3   Edit 1   Ins 


2   Del-A 
Insert extra row 
Delete entire data set 


4   Sum 1  Σx2 
2  Σx 


Sum of squares 
Sum 


5   Var 1   n 
2    x 
3   xδn 
4   xδn-1 


Number of samples 
Mean/ Average 
Population standard deviation 
Sample standard deviation 


6   MinMax 1   Min 
2   Max 


Minimum value 
Maximum value 


 
Exercise:  Calculate the following- 
 


1. Mean 
2. Median 
3. Mode  
4. Range 
5. Inter-quartile Range 
6. Standard Deviation 


129 
 







 
B:    REGRESSION ANALYSIS 


 
“When it is not in our power to determine what is true, we ought to 


follow what is most probable” René Descartes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


NOTES ON SIMPLE REGRESSION AND CORRELATION 
 
Regression and Correlation Analysis are tools used in statistics, in order to study the 
relationship between variables.   
Study of the relationship includes 


1. Establishing whether there does exist any relationship between the variables 
2. Determining the strength of the relationship 
3. The know-how of using the relationship to make accurate estimates 


 
For example:  Linear Regression predicts a relationship between a dependent variable (y) 
and an independent variable (x), where the relationship approaches that of a straight line, 
when shown graphically. 
Our model equation: y = A + Bx    
 
Co-efficient of Correlation (r) is the measure of the strength of the relationship between the 
variables.  -1 ≤ r ≤ 1 


-1 
Strong correlation 


(negative) 


0 
No relationship between x 


and y (r=0) 


1 
Strong correlation 


(positive) 
  
“r” is direction independent 
 
Determination Co-efficient (r2) gives an indication of how well the model account for the 
data. 
 
Scatter Graphs are an easy way to determine whether there exists a relationship between 
the variables; whether this relationship is positive (direct proportion) or negative (inverse 
proportion); and whether the relationship is linear or non-linear. 


 
Linear Regression y = A + Bx 
 
 Get into STATISTICAL mode: 


 


MODE  ;  2: STAT 
     


3:  _+ cx2    4:  ln X 
5:  e^x    6:  A.B^X 
7:  A.X^B    8: 1/X 


1:  1-VAR   2:  A + BX 
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LINEAR REGRESSION ANALYSIS: 
 


. y 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1. Consider the following table showing the CO2 levels in the earth’s 
atmosphere, measured in parts per million. 


 
Year 


(x-values) 
CO2 levels  
(y-values) 


1980 338,5 
1982 341,0 
1984 344,3 
1986 347,0 
1988 351,3 
1990 354,0 
1992 356,3 
1994 358,9 
1996 362,7 


  


x 


x 


x 


x 


y y 


y 


r = 0 r → +1 


r → –1 


NO CORRELATION POSITIVE CORRELATION 


NEGATIVE CORRELATION NON-LINEAR CORRELATION 


. 
.. . . .


.  . 
. 


.. 
.  .  


. 


. 
. 


. . 


..  . . 
. .
. 


 . 
.


. 
 . .  . . 


. 
. . .


.  


AC 
SHIFT 1 
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   SELECT OPTIONS EXPLANATION 
7   Reg 1   A 


2   B 
3   r 
4   x 
5   ŷ 


Regression co-efficient of A 
Regression co-efficient of B 
Correlation co-efficient r 
Estimated value of x 
Estimated value of y 


 
a) Calculate the correlation co-efficient (r).  What can we conclude 


from the value of r? 
 
 
b) Calculate the determination co-efficient (r2).  What can we 


conclude from the value of r2? 
 
 
 


y = 1,51x - 2656,41 
Hence the linear equation is: c) Calculate A 


d) Calculate B 
 


e) Calculate CO2, in the year 2007 (find y). 
 
 


f) Calculate in which year the CO2 level will be 350ppm (find x). 
 
 
 
 
  


Note on questions e) & f): 
1. Check that your answers make sense according to the table given 
2. e) extrapolation: value predicted lies outside the domain and 


range of the data set given 
3. f) interpolation: value predicted lies within the domain and 


range of the data set given 


 
 
 
 
 


5: VAR 
4: SX 
7: SY 


SHIFT 1 g) The formula to calculate B is given by:  b = r
x


y


s
s


 


 Using your calculator, verify the above formula. 
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Quadratic Regression y = A + Bx + Cx2 


 
2. The path of a cannon ball is given in the table below: 


 
Time in seconds 


(x-values) 
Height in metres 


(y-values) 
0 0 
2 130 
4 221 
6 273 
8 286 
10 260 
12 194 
14 89 


 
The quadratic equation is: 


y = -0,21 + 74,95x – 4,90x2 
a)  Find the equation of the function  
 that models this data. 
 
 
 
 
b) After how many second does the  
 ball return to the ground? 
 
 
 
 


 
 A helpful hint to teachers for setting up own regression functions: 


 Decide on the equation of the function to be determined. 
 Then, use mode 3: Table, on your FX82ES, to draw up a list of co-ordinates, which you 


can tabulate for your question. 


   
 
  Build your regression model table around the table of values given by your calculator.  


Deviate the dependent values in your own table as required, to give you varying 
degrees of correlation. 
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Exponential Regression y = AeBx 
 


3. Archaeologists use radiocarbon dating to determine the age of objects. 
 


Carbon dioxide in the atmosphere has a fixed percentage of 
radioactive carbon 14C, with a half life of about 5 730 years.   
Plants absorb Carbon dioxide from the atmosphere and pass the 
carbon to animals through the food chains.  Therefore, all living 
organisms contain the same fixed proportion of 14C to non-radioactive 
12C as the atmosphere. 
When an organism dies, however, it no longer assimilates 14C and the 
14C within the organism starts to decay.  By measuring the amount of 
14C in the organism, archeologists can determine the time elapsed 
since the organism’s death. 
 


Time in years 
(x-values) 


Proportion of 14C 
(y-values) 


0 1 
1 000 0,8 
2 000 0,8 
3 000 0,7 
4 000 0,6 
5 000 0,5 


 
a) Find the equation of the function that models this data. 


 
 
 


 


The actual equation for radiocarbon dating is: 


y = e-t ln2/ 5 730 


 


The exponential equation is: 


y = 0,98e-0,0001 
 
 
 
 
 
 


 
b) After how many years will there be only 73% 14C present in the 


organism? 
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FACILITATING MATHEMATICS EXAMINATION DVD’S 
 


Presenters: Werner Olivier and Hennie Boshoff 
waolivier@nmmu.ac.za; hennie.boshoff@nmmu.ac.za 


 
Institution: Nelson Mandela Metropolitan University 
Department of Mathematics and Applied Mathematics 


 
Target audience: Mainly FET and HEI Educators or Educators with 


knowledge of FET Mathematics Curriculum 
 


Duration: 2 Hours 
 


Number of participants: No limit 
 


Description of the content of workshop: During the workshop some 
sections from the available Exam Prep DVD’s for grades 11 and 12 learners 
will be facilitated. 
 
The following procedure will be followed: 
• Sections from DVD’s will be facilitated by presenters: Some slides will be 


played by means of a DVD Player and Data Projector; DVD will be stopped 
for further discussion and explanation. 


• Workshop participants will get hands on experience in doing some of the 
problems suggested on a DVD (Hard copies of relevant problems will be 
supplied). 


• Facilitation of Suggested Solutions to Problems by means of DVD 
presentations. 


• Reflection and discussion of the three phase above in terms of effectiveness; 
usefulness for the target audience and possible fields of application. 


 
Motivation: This is a new way of teaching mathematics within the framework 
of Blended Learning. It caters for recent important paradigm shifts in the 
educational process where: 
• Focus is increasingly shifting from the teaching process to the learning 


process  
• Shift toward student-centred learning, which is an approach to education in 


which the teacher’s role is less that of an expert and more that of a skilled 
learning facilitator. 
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POTENTIAL USES AND MISUSES OF STATISTICS AND 
CHARTS. 


 
Jeffrey Magidi 


Maths4Stats Facilitator. 
 
INTRODUCTION 
 
Statistics affects how we live, the food we eat, the schools we attend, the 
church group you joined, your eating habits etc. We infer into the future and 
correct the past. It is also misused due to error or intentionally. Some of the 
use/misuse is useful while some is damaging to receptors. 
 


1. Activity 1 
 
Discuss in pairs how statistics is used by one of the following 


(a) Schools 
(b) Newspapers 
(c) Televisions 
(d) Political Parties 
(e) Health Department 
(f) Police 
(g) Home Affairs 
 


2. Sources of bias and misuse 
(a) The use of averages-mode, median and mean 
(b) Using percentages that add up to more 100% 
(c) False causality 
(d) Distortion of graphs by error or by design 


 stretching vertical axes and horizontal axes 
 not following scale on both axes 
 using 2 dimensional or 3 dimensional planes 
 having degrees in a pie chart adding up to less/more than 
360 degrees 


 using extreme colours 
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3. Activity 2 
 
Discussion 


(a) In a certain country’s general elections 10 million people 
registered to  
Vote: 60% voted forAMC, 30% voted for NAZU, 9% of the 
ballot papers were spoiled and 10% did not turn up to vote. 
 Why can this information be seen as problematic 
 
 


(b) After buying your juice in non transparent container you 
discover that the  
Juice was half empty. The only information on the box was: the 
expiry date, average volume, average weight, company name 
and the following statement 
     “Average Volume 2 litres” 
 


(c) The following marks were obtained by grade 11 learners in a 
Mathematics 
Test. 
 
 


Marks out of 
100 


10-
19 


20-
29 


30-
39 


40-
49 


50-
59 


60-
69 


70-
89 


90-
109 


Number of 
Learners 


10 20 14 11 2 1 21 0 


 
The School Management Team applauded the learners because 
most of them got between 70% and 89%       
 


4.  Activity 3 Distortion /manipulation of graphs 
Study the graphs below and identify everything you think is misleading 


  (a) 
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                                                             1998       1999                        
 
The graphs appear as though the price of houses has trebled because of the 
vertical axis is labeled.       
                                                                                      
(b)     Though attractive but representing a correct reflection, there is no 
vertical scale hence 1995 appears ass is better than 1996 and the other years 
and 3 dimensional aspect in 1995 makes it also better than the other years       
 
 
    


 
(b) The vertical scale is uniform as a result it looks like there was a great  


(c) improvement from 1 to 2. Axis are not 
labeled so no one knows what                  1   2    3    4       


       depends on what .  


(d) Study the graph below representing the number of people who got a 
certain Vaccine in 2004 and 2005 respectively and answer the 
questions below 
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2004(200) and 2005(400) 
 


(i) What is the total number of people who received the vaccine 
in both years. 


(ii) Express the number of clients who received the vaccine in 
2004 as a fraction of the number of the total in both years. 


(iii) Discuss the relationship between the two shapes pertaining 
to height, radius and volume. 


(iv) What impression does the graph give about the number of 
people who received the vaccine in both years 


(v) Who is likely to benefit from this misrepresentation 
 


                                                   
                                                   2004      2005 
 
  (d)                                        
              
 


                   From www. coolschool .co     
 


(i) Find the total number of items represented by each section 
(ii) What impression does the graph give about the quantity in each 
case? 
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Assignment  (a ) Get at least 10 newspaper cuttings where 
statistics is used to convey a point and state with reason think it is 
biased or unbiased 
(c) You a have appointed recently as a Marketing manager for 
Jackie Soft Drinks. Design an advert for the local newspapers 
convincing the consumers that your brand is on demand. Use 
biased statistical methods to convince the public Also explain the 
distortion you have done 
 








FACILITATING MATHEMATICS CONTENT DVD’S 
 


Presenters: Werner Olivier and Hennie Boshoff 
waolivier@nmmu.ac.za; hennie.boshoff@nmmu.ac.za 


 
Institution: Nelson Mandela Metropolitan University 
Department of Mathematics and Applied Mathematics 


 
Target audience: Mainly FET and HEI Educators or Educators with 


knowledge of FET Mathematics Curriculum 
 


Duration: 2 Hours 
 


Number of participants: No limit 
 
Description of the content of workshop: During the workshop some 
sections from the available 2008-DVD series for grades 11 and 12 learners will 
be facilitated. 
 
The following procedure will be followed: 
• Sections from DVD’s will be facilitated by presenters: Some slides will be 


played by means of a DVD Player and Data Projector; DVD will be stopped 
for further discussion and explanation. 


• Workshop participants will get hands on experience in doing some of the 
tutorials suggested on a DVD (Hard copies of relevant Tutorial Exercises 
will be supplied). 


• Facilitation of Suggested Solutions to Tutorials by means of DVD 
presentations. 


• Reflection and discussion of the three phase above in terms of effectiveness; 
usefulness for the target audience and possible fields of application. 


 
Motivation: This is a new way of teaching mathematics within the framework 
of Blended Learning. It caters for recent important paradigm shifts in the 
educational process where: 
• Focus is increasingly shifting from the teaching process to the learning 


process 
• Shift toward student-centred learning, which is an approach to education in 


which the teacher’s role is less that of an expert and more that of a skilled 
learning facilitator. 
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THE ROLE OF MATHEMATICS TEACHERS IN PREPARING 
LEARNERS FOR HIGHER EDUCATION STUDIES 


 
Maritz Snyders 


Nelson Mandela Metropolitan University 
Maritz.Snyders@nmmu.ac.za 


 
 
1. INTRODUCTION 


Mathematics teachers in Grades 8 to 12 can make a huge contribution in the 
process to prepare learners for studies at universities and other higher education 
institutions.  This role of the teacher does not only start when learners are in grade 
12.  All teachers – even from Grade 8 onwards can have an impact on the choice 
of studies made by learners an on the extent to which they are prepared for 
studies.  Specific roles that can be fulfilled by Mathematics teachers include: 
 
• The mathematics teacher as a role-model 
• The mathematics as a source of information: 


o The Mathematics requirements for admission to studies in different 
fields of study at Universities 


o How does Universities view Mathematics vs Mathematical Literacy  
o Alternative Access programmes for learners not meeting the standard 


admissions requirements 
o Study and career opportunities in mathematics 


• The mathematics teacher as facilitator of learning to acquire specific skills and 
competencies required for successful studies at universities: 


o Problem solving skills 
o Language skills 
o Creativity  
 


2. ROLE MODEL 
The mathematics teacher must set the example for the learners in a number of 
areas: 


2.1 Content knowledge:  It is crucial that the teacher’s own knowledge of the content 
of what must be taught must be accurate and sufficient.  They should demonstrate 
the importance of making an extra effort to obtain knowledge where they are 
uncertain.   This does not imply teachers should never admit when they are not 
sure.  It is better to admit not knowing, and making an effort to find solutions, 
than to provide learners with incorrect information.  Teachers should hence strive 
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to qualify themselves as far as possible in terms of mathematics content, 
preferably way beyond the level of knowledge required by the curriculum. 


2.2 Attitude:  Anybody who does not approach their work with enthusiasm, 
dedication, and in particular a belief that they can be successful in doing 
mathematics, does not have a very good change of doing well.  This is not only 
true for mathematics, but for any task.  A positive attitude can contribute to 
believing in your own abilities.  Psychological research has shown that the most 
successful people believe in themselves.  Teachers has to convey such a positive 
attitude towards the subject and encourage learners to be positive rather than 
telling them they can not do mathematics. 


 
3. SOURCE OF INFORMATION 


The role of providing learners with advice regarding the role mathematics play in 
future studies should not be restricted to guidance teachers, but mathematics 
teachers can play an important role in this regard.   Specific aspects on which the 
mathematics teacher should be able to give advice to learners include:   
• The general and specific mathematics requirements that learners need to meet 


for admission to various study programmes 
• The difference between Mathematics and Mathematical Literacy and the 


impact the choice between these subjects will have on future study and career 
opportunities 


• Alternative study options for learners who may not meet the requirements for 
admission to various study programmes 


• Different career and study opportunities related to mathematics 
Note:  While these matters are just mentioned here detailed information will be given 
in the presentation 


 
4. SKILLS AND COMPETENCIES 


The perception exists too often that the only things that learners need to know to 
be successful in mathematics is the ability to perform certain calculations and 
algorithms.  To be really successful learners need a lot more than only 
mathematical content knowledge.  Teaching and learning at school (and 
university) is often focussed only on passing the examinations, i.e. mastering 
specific techniques that might be needed to pass the external examination papers.  
To be successful in any filed of study in the broad area of mathematics and 
science learners need a number of other skills and competencies.  It is hence 
crucial that the classroom practices of mathematics teachers create the 
opportunities for students to developed these skills and competencies.  Some of 
these are: 
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• Problem solving:  The ability to analyze a situation, and make decisions 
regarding possible techniques that can be used to solve the problem is 
something that can be developed through sufficient guidance and examples 
from teachers.  Time could be spent to engage with the work of George Polya 
in this regard.  Solving of riders in Euclidean geometry and so-called “word 
problems” have always been good vehicles to teach problem solving.  It is 
hoped that modelling will fulfil this role in the new curriculum. 


• Language Skills:  Research has shown clearly that good textual analysis skill 
is a critical competency for success at tertiary level.  Students who can master 
calculations, but cannot understand the language in which problems are stated 
will not be able to make links between the symbolic notation and real 
problems.  Experiences in alternative access programmes indicate that it is 
easier to help a learner in these programmes to improve numerical skills than 
what it is to improve language competencies. 


• Creativity:  learners and students need to be able to “think out-side the box”, 
or as stated in a recent media advertisement they should be “so far ahead that 
the box must catch up with them”.  Creative thinking is necessary when 
confronted with non-routing problem situations.  If learners are only taught to 
follow fixed patters and recipes to find solutions, they will never learn to 
become creative problem solvers.  


Note:  As with the previous sections more detail, including specific proposals and 
examples of how to achieve this will be discussed in the presentation. 
 
5. CONCLUSION 


Mathematics teachers must see the opportunity to influence learners as a 
challenge.  It is understood that teachers face a lot of difficulties in schools today, 
such as over-full classes, undisciplined learners, administrative burdens due to 
CASS and other factors and extremely full curricula to work through.  These 
factors can deter teachers from including the extras needed to achieve some of the 
things mentioned in this presentation, BUT there is nothing as satisfying that 
spending time on these matters with a learner and to see the impact it has on their 
lives. 








CALCULATIONS USING NEGATIVE AND POSITIVE NUMBERS 


Stanely A. Adendorff; saa@sun.ac.za; Institute 
for Mathematics and Science Teaching; 


University of Stellenbosch 
Scribblescrabble is a witch with a huge black iron pot.  She can throw 
hot and cold cubes into this pot.  When there are equal quantities of hot 
and cold cubes in the pot, the temperature is zero degrees.  Sometimes 
her magic potions need a temperature above zero degrees and 
sometimes a temperature below zero degrees. 


 
 The temperature in the iron pot is zero degrees 


(equal quantities of hot and cold blocks) but to make 
invisibility syrup the potion must be five degrees 
above zero.  Scribblescrabble must thus first throw 
five hot cubes into the pot. 
Why don’t you take five cold cubes out of the pot? 
Asked the learner, Scratcher. 
It would have had the same effect, answered 
Scribblescrabble. 


 Once the invisibility potion is ready, 
Scribblescrabble must freeze it at twenty degrees 
below zero. What must I do to get the potion to 
twenty degrees below zero? Scratcher was asked by 
Scribblescrabble. 


 Scratcher thought long and hard:  In the iron 
pot it is still five degrees above zero.  It must 
be twenty degrees below zero...  One can 
throw five cold cubes into the pot so that the 
temperature becomes zero degrees. If one then 
throws twenty cold cubes into the pot then the 
temperature will be twenty degrees below 
zero, answered Scratcher. At the moment I 
haven’t got so many cold cubes in stock, said 
Scribblescrabble. Then you must take hot 
cubes out of the pot because that would also 
make the invisibility potion colder, said 
Scratcher. 


  
The invisibility potion was frozen at twenty degrees below zero; but before 
Scribblescrabble can give the potion to anyone the temperature of the 
invisibility potion must be six degrees above zero. 
They want to test the invisibility potion so Scratcher throws thirty hot cubes 
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into the iron pot.  That’s too many, said Scribblescrabble.  Scratcher took 
eight hot cubes out of the iron pot.  The temperature is still not six degrees 
above zero, said Scribblescrabble, you must still practise a lot more with hot 
and cold cubes. 


So Scribblescrabble and Scratcher were kept busy the whole day with hot and cold 
cubes, putting them into and taking them out of the iron pot. 


 
1 Lets look at the temperature in the iron pot again: 


a The temperature inside the iron pot is ten degrees above zero.  How can you 
return the temperature to zero degrees? 
Give at least two methods. 


b The temperature inside the iron pot is ten degrees below zero.  How can you 
again return the temperature to zero degrees? 
Give at least two methods. 


c The temperature inside the iron pot is five degrees below zero.  How can you 
make the temperature twenty degrees above zero? 
Give at least two methods. 


2 Fill in rise or drop: 
a When you add hot cubes, the temperature in the iron pot will ... 
b When you add cold cubes, the temperature in the iron pot will ... 
c When you remove hot cubes, the temperature in the iron pot will ... 
d When you remove cold cubes, the temperature in the iron pot will ... 


Addition and subtraction with negative numbers 
3 Scratcher made a table.  Instead of "three degrees above zero" she wrote +3.  


Instead of "six degrees below zero" she wrote –6. 
Complete the last column of the table yourself: 
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Starting 


temperatu
re inside 
the iron 


pot 


Amount 
of hot 
cubes 
added 


Amount 
of hot 
cubes 


removed 


Amount 
of cold 
cubes 
added 


Amount 
of cold 
cubes 


removed 


Final 
temperatu
re inside 
the iron 


pot 
+5 0 0 10 0  
+10 0 15 0 0  
-12 6 0 0 0  
+8 0 0 0 12  
+17 8 0 0 5  
+3 0 12 8 0  
-10 15 0 0 5  


 
4 Scratcher then decided to use a shorter method of writing (notation). She 


decided to use a plus sign to indicate a hot cube and a minus sign to indicate a 
cold cube. Instead of writing “three hot cubes” she wrote +3, and instead of 
writing “six cold cubes” she wrote –6.  Now she has two columns less in her 
table.  


 Complete the last column of the table yourself: 
 


Starting 
temperature 


inside the iron pot 


Amount of 
cubes added 


Amount of 
cubes 


removed 


Final 
temperature 


inside the iron 
pot 


+15 -8 0  
+10 0 +15  
-15 -6 0  
+18 0 -8  
+17 7 0  
-3 0 -13  
-10 -15 0  


5 Scribblescrabble was very satisfied with Scratcher’s plan to reduce the amount 
of writing. She introduced a notation (writing system) that was even shorter. 
Instead of  "cubes added", she wrote a + sign. Instead of "cubes removed", she 
wrote a - sign. 
Complete the last column of the table yourself: 
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Starting 


temperature 
inside the iron 


pot 


Added or 
removed 


Amount of 
cubes 


Final 
temperature 


inside the iron 
pot 


+12 + +8  
+18 + -8  
-15 - +5  
-20 - -5  
+17 + -12  
-3 + +13  


+10 - -10  
-7 - +7  


 
6 Sometimes Scribblescrabble doesn’t even use a table! 


For example, she just writes: 
(-20)  +  (+8)  =  (-12) 
(+30)  -  (-12) =  (+42) 


a What meanings do the plus signs and minus signs have in the above sums? 
 


Sometimes it’s confusing to Scratcher that the signs have different meanings: A 
plus can mean "add" or "hot cube" or "the temperature is above zero".  That’s 
why Scribble-scrabble uses brackets around the numbers so that the meaning 
remains clear every time. 


 
b What different meanings does the minus sign have? 


 
Now you are going to practise addition with negative numbers. 


 
Addition playpark  


7 In the following “addition walls” numbers are written on each brick of the 
bottom row.  In the following row of bricks the sum of the numbers on the two 
bottom bricks are written on each brick above. (You must add the two numbers 
each time you move to the row above.) 







a Complete the addition wall: 
 +  


   + 
 


-6   +  
 +4 -10  +2 + 
 +8 -4 -6 -2 +4 
 
 
 
 


 
b Find the numbers in the bottom row of bricks: 
 


 +10 


 -3 


 -5  


   -3 


98 


 


 
 
 
 
 


 
8 In the following exercises you must complete the arrow diagrams. It works as 


follows: each time you move one block to the right or below, you must add the 
value indicated to the number in the previous block.  With all the horizontal 
arrows use the same value (in this case "4"), and with all the vertical arrows use 
the same value (in this case "–10"), as indicated. 


    +5 


+ 


+ 


+ 


+ 


a Complete the arrow diagram: 
 
 + +4 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


+20 


+10 


0 


 


+24 


 


 


 


+28 


 


 


 -10 


 


 


  







b You can also make arrows that point diagonally to the 
bottom right.  Do these diagonal arrows have a fixed 
value? 


c What values belong to the arrows in this diagram? 
What number must be written in the bottom right hand 
block? 
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9 The following arrow diagrams have triangles.  Here you must also have a fixed 


given number (that you have to add) to arrows with the same direction. On the 
right of the diagram is a triangle that indicates the numbers that must be used for 
each direction arrow. 


+ ? 


?  


 


 


 


+8 


 


 


-7 


 


 


 


 


 


 


 


 


+14 


 


 


 


 
a Complete the following arrow diagram: 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


+  3


 
+


+  ? 9


 


 


+16 


+4 


 


    
 







b Now you get a 
diagram with two 
unknown arrow 
values.  (you can 
calculate for yourself 
what the missing 
arrow values are.)  
Complete the 
diagram: 


+ 
? 


+3 


? 


  +8 


+3  


+10 


 


 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
10 The following exercises consist of “customs sums”.  When you cross the 


“border” in the direction of the arrow you must add the value that belongs to 
the arrow. When you cross the “border” in the opposite direction to the arrow 
direction, you must deduct the value that belongs to the arrow.  


Example: 
 


 


When you start at +8  and cross the –3 border in 
the same direction as the arrow, then you must add 
–3 and the value on the other side of the border is 
+5: 
8 + (-3) = 5 
When you start at +5 and cross the –3 border in the 
opposite direction to the arrow direction, then you 
must deduct –3. The value on the other side of the 
border is thus +8: 
5 – (-3) = 8 


add 
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a Calculate the missing values: 


add 


 
 
 
 


REMEMBER: The arrow direction is 
the same for the entire line! 


 
 
 
 
 
 
 
 
 


b Now a customs sum with lots of borders. 
Insert the missing values: 


 
 


 


 


add 
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11In the following exercise you use an “addition table”.  It’s a table with a (grey) 


top row and a (grey) left hand column with values that you add up in a certain 
manner to arrive at the other values in the table. The values in the white blocks 
are calculated by adding up the values supplied in the top row and the left hand 
column. 


 Fill in all the missing values: 
(You can begin wherever you think is best.) 


 
+        + +8  +2


0
  


-20 -14           +1
0


+1
6


 -12 -10         +1
6


+2
0


 


  -8 -7       +1
6


  +3
6


   -5 -2       +1
9


  


    +2 3    -5     
 


Multiplication and Division with Negative Numbers 
We return to the fairytale of Scribblescrabble and Scratcher. They are still busy 
with hot and cold cubes. Together with them we are going to learn how to 
multiply with negative numbers. 


12 The temperature in the iron pot is zero degrees (equal quantities of hot and cold 
cubes).  


a Scribblescrabble puts six hot cubes into the iron pot, three consecutive times. 
How does the temperature inside the iron pot change? 


b Scribblescrabble puts two cold cubes into the iron pot, ten consecutive times. 
How does the temperature inside the iron pot change? 


c Scribblescrabble removes seven hot cubes from the iron pot, five consecutive 
times. How does the temperature inside the iron pot change? 


d Scribblescrabble removes five cold cubes from the iron pot, two consecutive 
times. How does the temperature inside the iron pot change? 


13 You can use Scribblescrabble’s notation to make a table of the transactions:  
a Complete the last column: 







 
Added or 
removed Number of times Amount of 


cubes 
Temperature 


change 


+ 3 +6  


+ 10 -2  


- 5 +7  


- 2 -5  


+ 4 +3  


- 6 +9  


+ 8 -4  


- 9 -10  


 
You can also write these actions as sums (without drawing up a table).  In this 
instance a number of times the same  must be converted to "multiplication". You 
then write: 


1052
1475
20210
1863


+=−×−
−=+×−
−=−×+
+=+×+


)(
)(
)(
)(


 


b What meanings do the  plus, minus and multiplication signs have in the above 
example? 


You are now going to practise multiplication with negative numbers. 
 


Multiplication Playground 
14 With the following multiplication walls numbers are written on each brick of the 


bottom row. On the following row the product of the numbers on the two bricks 
underneath is written.  (In each case you must thus multiply the two numbers 
with each other). 


a Complete the multiplication wall: 
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 +8   
 


-2 -4    
+1 -2 +2 -1 -2 


× 


× 


× 


× 







 
b Find the values in the bottom row of bricks: 


 
 +96 


 -24 


 +12  


   +6 


    -3 


× 


× 


× 


×  
 
 
 
 
 
 
 


 
15 In the following exercises you must complete the arrow diagrams. It works as 


follows: each time you move one block to the right or one block below, you 
must multiply the number in the previous block with the value indicated.  With 
all the horizontal arrows use the same value (in this case -2), and with all the 
vertical arrows use the same value (in this case +2), as indicated. 


a Complete the arrow diagram: 
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+1 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


× -2 


2 +


 
 







 
b What must the values of the horizontal and vertical arrows be? 


(You must work it out yourself.) 
What number should be written in the top left block in this instance? 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


 


 


 


 


 


 


 


 


 


 


-1500 


 


 


-600 


+3000 


× ? 


? 


 
 
16 The following arrow diagrams have triangles. Here you also have a fixed given 


number for arrows with the same direction (with this number you have to 
multiply.)  On the right of the diagram is a triangle that indicates the numbers 
that must be used for each direction arrow. 


 
a Complete the following arrow diagram: 
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-  3
 
 


  × -  -  5 4 
+ 3 


 
   
 
 
 


   
 


    







b Complete the 
following arrow 
diagram with two 
unknown values: 
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×
-10 


? 


? 


   


-5 -1 


 


+1 


 


 


 
 


17 The following exercises consist of “customs sums”.  When you cross the 
“border” in the direction of the arrow you must multiply by the value that 
belongs to that particular arrow. When you cross the “border” in the opposite 
direction to the arrow direction, you must divide by the value that belongs to 
the arrow.  


Example: 
 


 


When you start with +9 and cross the –3 border in 
the same direction as the arrow, then you must 
multiply by   -3 and the value on the other side of 
the border will be  –27: 


2739 −=−×+ )(  


When you start with -27 and cross the –3 border in 
the opposite direction to the arrow direction, then 
you must divide by -3. The value on the other side 
of the border is thus +9:   9327 +=−÷− )(  


multiply 


 







 
a Calculate the missing values: 


  


 
 
 multiply 
 
 
 
 
 


REMEMBER: The arrow direction is 
the same for the entire line! 


 
 
 


b Now a "customs sum" with lots of arrows. 
Fill in the missing values: 


REMEMBER: The arrow direction is the same for the 
entire line! 


 
multiply  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
18 In the follwing exercises you use a “multiplication table”. It is a table with a 


(grey) top row and a (grey) left hand column with values that you multiply in a 
certain way to obtain the other values in the table. The values in the white blocks 
are calculated by multiplying the corresponding values supplied in the top row 
and the left hand column. 
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a Complete the following “multiplication tables”: 
 


х        х +4  -4   


-9 -54           +1
0


+1
6


 -42 -28         +1
6


+2
0


 


  -20 +1
0


      +1
4


  +5
6


   +6 +1
2


      +3
2


  


    +4 +8    -36     
 
Extra stuff 
19 Use graph paper to do the following: 


a Plot the points A(-3 ; 1),  B(-2 ; 2)  en  C(-4 ; 3) and draw triangle ABC. 
b Now you’re going to multiply the co-ordinates of points A, B and C with 


given values. Fill in the missing numbers: 
 A(-4 ; 2) B(-2 ; 2) C(-4 ; 3) 


)( 2+×  P(-8 ; 4) Q( -4 ; 4) R( .....  ;  ..... ) 
)( 2−×  K( .....  ;  ..... ) L( .....  ;  ..... ) M( .....  ;  ..... ) 
)( 1−×  D( .....  ;  ..... ) E( .....  ;  ..... ) F( .....  ;  ..... ) 


).( 50+×  U( .....  ;  ..... ) V( .....  ;  ..... ) W( .....  ;  ..... ) 
).( 50−×  X( .....  ;  ..... ) Y( .....  ;  ..... ) Z( .....  ;  ..... ) 


)2( −×  G( .....  ;  ..... ) H( .....  ;  ..... ) I( .....  ;  ..... ) 
 


c Now draw the triangles PQR, KLM, DEF, UVW, XYZ 
and GHI in different colours. 


 
d What is significant about these triangles? 


 
20 Use a sheet of graph paper to do the following: 


a Plot the points (-4 ; -2) (-3 ; -1) (-2 ; 0) (-1 ; 1) and (0 ; 
2). 


 
b These points follow a certain pattern.  Plot more points 


that fit this regularity.   
Remember:  You can add points to both sides of this 
array. 
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c Circle the points that belong in the pattern above:  


(9 ; 11) (22 ; 20) (102 ; 100) 
(-10 ; -8) (-52 ; -50) (-122 ; -120) 


d How can you write this pattern of this array as a 
formula?  
Begin your formula with: 


the second co-ordinate = …………. 








Title of the workshop: Spatial Relationship-Transformation 
using triangles 


Name of the presenter: Mofu Z.A 
Institution where you are employed: Magqabi Primary School- Count 


 
Target audience: IP 
Duration: 2 hours 
Maximum no. of participants: 30 
 
 
INTRODUCTION 
This workshop will be focusing on spatial relationships looking specifically 
on triangles. The activities will be hands on approach as Van Hiele model in 
the classroom stressing the importance sequential learning where learners 
have to be actively engaged in their learning. Mathematical concepts need to 
be introduced and reinforced with concrete apparatus. 
 
We will be engaged in activities that will encourage learners to explore and 
build confidence to create, analyze patterns and discuss what they perceive.  
Their engagement and discussion will indicate their understanding of the 
concept. 
 
PROPOSED TIME FOR T IME FOR THE WORKSHOP 
Introduction and purpose:    20 Min 
Participants working in groups    60 Min 
Conclusion       10 Min 
Discussion       30 Min 
 
Introduction 
 
This workshop will be focusing on Space and Shape in the Intermediate 
Phase (particularly the 2-dimensional shape-triangles) 
 
The National Council of teachers of Mathemetics brought the Van Hiele 
model of learning in the classroom by stressing the importance of sequential 
learning, an activity based on hands-on approach.  Van Hiele made mention 
of five levels of understanding as their geometric thought process develop: 


 Learners manipulate and describe shapes on their own 
 Classify shapes by properties 
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 Able to make deductions 
 Able to study geometry in the absence of reference models. 


Activities that encourage learners to explore and build confidence to create, 
analyze patters and discuss what they perceive will be applied.  In this view, 
the engagement and discussion done by learners indicates their 
understanding of the concepts. 
 
MOTIVATION OF THE WORKSHOP  
 
Problem in the area of mathematics is very often related to poor spatial 
awareness (Richards S).  Mathematical concepts need to be introduced and 
reinforced with concrete apparatus.  It is then that the workshop will be 
addressing the concepts on transformation using triangles and explores ways 
in which one can use in classrooms. Educators will be able to develop 
activities which are hand on approach to help the learners to master basic 
mathematical language. 
  According to the new NCS to study space and shape enables the learner to  


 develop the ability to visualize, interpret, reason and justify 
 understand ,classify, appreciate and describe the world through two-


dimensional shapes , their movement and relationships 
 
Why should space and shape be taught to the Intermediate Phase learners? 


 To develop the skill needed in Geometry 
 Learners learn through touching, seeing and handling objects 
 Learners are taught using the concrete experience of 2-dimensional 


shapes, which will help them to understand the abstract concepts in 
upper classes 


 
Workshop Outcomes: 
 
By the end of the presentation, one will be able to: 


 Name and describe a 2-dimensional shape (triangles) 
 Identify and recognize the properties of a triangle 
 Describe and explain the position of the object in relation to each 


other using appropriate position such as Rotation, Translation and 
Reflection 


 
Learning Outcomes and Assessment Standards: 
LO3: Space and Shape 
AS1: Visualize, recognize and name the different triangles 
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AS2: Describe and classify triangles 
AS4: Recognise, describe and perform rotations using triangles 


 Rotation (turn) 
 Reflection (flip) 
 Translations (slides) 


AS5: make patterns using triangles 
 
Integration: Languages 
 
Resources: 
Cut triangles; bank papers; pencils, rubbers, worksheets, mirrors, grid 
papers, crayons 
 
Activity 1: Different Triangles 
 
Learners works group, in the envelop that contain cut triangles they take 
different triangles and they fill in the table below: 
Label of the 
triangle 


Name of the 
triangle 


Describe the 
sides 


Describe the 
corners 


    
    
    
    
 
Transformation: means the change position of a shape by moving it in a 
particular way. We will explore three different ways:    


 Reflection 
 Rotation 
 Translation 


 
Activity 2: 
Learners work in pairs they take an equilateral triangle from an envelop, and 
mark each corner 1, 2, 3. We call this triangle a prototype.  We will use this 
prototype to explore transformation. There are three types of geometric 
transformations, i.e. ways of moving or changing a figure or an object. 
 
Activity 3 
Trace the prototype triangles on the sheet given and number the angles like 
the prototype. Using the mirror learners will see the reflection of the 
prototype triangle. They draw the triangle they see in the mirror and number 
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it the way they see it on the mirror. Looking at the mirror image triangle and 
the prototype they discuss. 
 
Reflection or flipping causes an object to become a mirror image of itself, it 
has the same effect as a mirror 
  
 
 
 
  
     
 
 
 
 
Activity 4 
Taking a prototype each group trace around it, number the angles they turn 
the triangle clockwise or anti – clockwise. When rotating a triangle it can 
rotate a full turn if you move all the way round.  If it moves only half the 
way around, then it rotates a half turn. 
When rotating the prototype if should not be lifted. When you rotate an 
object it will fit its initial position in a full turn. They work in pairs and 
follow the steps below 


 Take a pair of identical triangles and make a pinhole in angle1 in both 
triangles, turn the top triangle to the right angle at 900 and trace 
around. 


  Discuss if the top triangle fits exactly to the bottom one or not.  
 Turn the top triangle to the right at 900 and trace it around. i.e 1800 


/half turn. 
 Discuss if the top triangle fits exactly to the bottom one or not. 
 Turn the top triangle to the right at 900 and trace it around  
 Discuss if the top triangle fits to the bottom one or not. 
 Turn the top triangle to the right at 900 and trace it around 
 Discuss if the top triangle fits to the bottom one or not. 


NB: When you have rotated the top triangle a full 3600 it should fit 
exactly on the top of the bottom one 


 
This form of transformation is rotation or turning. Rotation: you rotate a 
figure if you turn it in a clockwise or anti-clockwise direction. The diagram 
below shows a full turn, a half-turn and a quarter turn (clockwise). 
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           Full turn       half turn     quarter turn 
 
Activity 5 
 
It is the movement in a straight line. Move the initial triangle in different 
position either left, right and diagonally on a straight line. 
 
                         1    1   1 
 
                  2            3                              2           3                2            3 
          
                        1                                  1 
                 
                   2          3                               2  3 
         
 
The movement on a straight line is translation or sliding 
 
Activity 6 
 


1 
 
 
2 
 
3 


 


  


   


   


                                            a                   b                             c 
 
Using the given grid lines paper of learners has  
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 place the prototype triangle in cell 2A and trace it 
 slide it to cell 2B and trace it  
 discuss the differences and similarities of the two drawings 
 slide the triangle to each of the other cells and each time trace the new 


position.(use only vertical or horizontal slide and discuss the 
difference each time) 


 discuss how many times you can slide the triangle from 2B and 1A 
 
Activity 6: The figure below is the tessellation of triangle ADC. 
 


9              8                7               6               5 


10             1                2               3               4 


   A                                D                             H 


     B                               C                                E                                        I 


   A                                D                             H 


 
Describe the terms of transformation: 


 Triangle ADC was moved to position 8 from its original position. 
 Triangle ADC was moved to position 3 from its original position. 
 Triangle ADC was moved to position 1 from its original position 


 
 
 
 
Activity 7: Exploring the concept of Tessellations 
 
Using the given paper and the prototype triangle they use the forms of 
transformation to design a pattern by continuing translating and rotating 
until the whole row is covered with the same pattern and continues to the 
fifth row. Ensuring that there are no gaps, no overlapping and record the way 
they did the pattern and share the information with the class 
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Looking at the pattern you will see that the triangles have been tessellated to 
form a pattern.  To tessellate is to cover a plain surface without leaving any 
gaps or overlapping with each other. Tessellation is sometimes called tiling 
because the person who tiles, must ensure that no gaps or overlaps. 
 
CONCLUSION 
 Learners must be given a plenty of time to discover and explain in their own 
words what transformation, rotation, translation, reflection is.  They must 
investigate and visualize while they are busy with practical work.  Lots of 
practice will reinforce the concepts. Educators have to use other shapes to 
enhance knowledge. 
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Mathematics A Universal Language 
 


Douglas Butler 
Director, iCT Training Centre 


Oundle School, UK 
Co-Author of Autograph 3 


 
 
Just about every 16-year old on the planet that can get to school will be 
learning mathematics, and the content is not that different around the 
world. So the global significance of the subject is beyond doubt. This 
presentation will focus on the role that technology can play to build on 
this global inter-connectivity, and make the subject come alive and to 
appear more relevant and enjoyable, in the classroom.  
 
The modern mathematics teacher, who is fortunate enough to have the 
access, now has many new tools to draw on: dynamic software can be 
used to excite through visualisations, and the internet now opens the door 
to many new ways of looking at Mathematics using "Java apps", 
"YouTube" videos and "Google Earth" images. 
 
With the new emphasis on teaching statistics in South African schools, 
this session will close by searching around for some great data sets and 
creating useful diagrams from it all. 
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TEACHING 3-D GEOMETRY WITH THE AID OF 
SOFTWARE (CABRI 3D) 


 
Gerrit Stols 


Department of Science, Mathematics and Technology Education, University of 
Pretoria 


gerrit.stols@up.ac.za 
 


1. Background 
The grades 7, 8 and 9 mathematics curriculum learning outcomes dealt with 
geometric figures and solids and their properties. It includes the classification of 
these solids in terms of their faces, vertices and edges and the construction of 
their nets. The learners must be able to design and uses nets to make models of 
geometric solids. The geometric figures and solids include the platonic solids 
(tetrahedron, cube, octahedron, dodecahedron, icosahedron). This paper 
suggests ways in which 3D geometric software like Cabri-D can be used in the 
teaching of the above mentioned outcomes. 
 


2. Polyhedron 
A polyhedron is a three-dimensional body that is made up entirely of plane 
faces. The plural of polyhedron is.  The word ‘poly-gon’ is the Greek word for 
‘many-sides’. The same for poly-hedra, poly means many and ‘hedra’ means 
base. Therefore a polyhedron is a ‘many-base’ object.  Just as we can categorise 
polygons in different ways, we can also do the same with polyhedra. We can 
categorise polyhedra according to the number of faces, the form (prism or 
pyramids or something else), or even if it is a regular or irregular polyhedron. A 
pentahedron has five faces, a hexahedron has six faces and a decahedron has 10 
faces.  
 
A regular polyhedron is a three-dimensional body that is made up entirely of 
plane faces that are all congruent regular polygons. The regular polyhedra are 
also called the Platonic Solids. There are five of them and they called the 
hexahedron (cube), dodecahedron, icosahedron, octahedron, and tetrahedron. 
There are also 13 Archimedian polyhedra which are formed with several sorts of 
regular polygons. In polyhedra two sides meet at a point called a vertex of the 
figure and two faces meet at a line. Thus each face shares each of its sides as 
lines in common with other faces. These lines are called the edges of the 
polyhedron. 
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3. Cabri 3D 
Cabri 3D geometry software can be used to create 3 dimensional polyhedra. The 
trial version can be downloaded from http://www.cabri.com/download-cabri-
3d.html. Without the use of the software it is more time consuming to teach 3D 
geometry. The building of the models and nets are time-consuming to construct. 
A more important benefit is the dynamic nature of the software. It is particularly 
easy to construct platonic solids and to unfold them in order to create a net of 
the solid.  


4. Examples  
CONSTRUCTION OF SOLIDS AND THEIR NETS  
 
With Cabri 3D it is easy to construct the regular polyhedra. The following steps 
are directly copied from Cabri 3D’s Manual (It can be downloaded from 
http://www.cabri.com/download-cabri-3d.html) 
 


 
 
The construction of the platonic solids is particularly easy with Cabri 3D: 
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It is also possible to cut and unfold the solids and to determine the nets of the 
platonic solids: 
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These constructions can be used to investigate the properties of polyhedra, e.g. 
number of faces, edges and vertices.   
 
EULER'S LAW   
An interesting property of polyhedra was discovered by Euclid. Euler's law 
states that the number of vertices (V) plus the number of faces (F) in any 
polyhedron are equal the number of edges (E) plus two. That is V + F − E = 2. 
For example in a cube we have that V = 8, F = 6, and E = 12, then V + F − E = 8 
+ 6 – 12 = 2 
 
Construct the platonic solids and their nets using Cabri 3D and complete the 
following table: 
 


Regular polyhedra (Platonic solids) 
 


tetrahedron hexahedron octahedron dodecahedron icosahedron


Face of regular 
polygon triangle square triangle pentagon triangle 


Number of faces 4 6 8 12 20 


Number of edges 6 12    


Number of vertices 4 8    


Faces at each vertex 3 3    
Vertices per face 3 4    


 
 


Calculate in each case V + F − E. Natural questions that arise is if this is only 
true for the platonic solids. Draw any polyhedra and cut it as many times as you 
like, and then calculate V + F − E. What do you notice? Every solid have this 
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property. The implication is that the number of vertices can be precisely 
determined by knowing the number of faces and edges.  








HOW DO I TEACH WHETHER EVENTS ARE DEPENDENT OR 
INDEPENDENT 


FET PHASE 
 


Nina Scheepers 
Diamantveld High School, Kimberley 


 
 
INTRODUCTION 
According to the assessment standard 11.4.2 of the NCS we need to correctly 
identify dependent and independent events. The events can be illustrated by a:  two 
– way contingency table, a Venn diagram or a tree diagram. 
    
INDEPENDENT EVENTS 
DEFINITION:  Two events are independent if the outcome of one of the events 
does not affect the outcome of the other event. 
 
PRODUCT RULE FOR INDEPENDENT EVENTS 
P(A and B) = P(A) . P(B). 
 
TWO – WAY CONTINGENCY TABLE 
A two-way contingency table displays simple events.  The rows and columns show 
the possible outcomes and the observed frequencies for two variables in various 
categories.  Each variable has two categories (choices) which are mutually 
exclusive and exhaustive (the categories cover all possible answers for each 
variable). 
 
EXAMPLE 1 
This table illustrates the brand preference for digital cameras and their primary 
usage (professional or personal) 
 


                               DIGITAL CAMERA BRAND PREFERENCES 
 CANON (C) NIKON (N) PENTAX (X) TOTAL 
PROFESSIONAL (A) 48 15 27 90 
PERSONAL(B) 30 95 65 190 


U
SA


G
E 


TOTAL 78 110 92 280 
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DEFINE THE EVENTS 
C = Event using a Canon camera 
N = Event using a Nikon camera 
X = Event using a Pentax camera 
A = Event using a camera for professional use 
B = Event using a camera for personal use. 
 
Complete the following questions: 
1.1 What is the probability of randomly selecting a professional user? 


P(A) = 9/28 
1.2 What is the probability of selecting a user who prefers the Nikon brand? 


P(N) = 11/28 
1.3 What is the likelihood that a randomly selected user prefers the Nikon brand 


and is a professional user? 
P(A and N) = 15/280 
 


1.4 Find the probability of randomly selecting either a professional user or a 
user who prefers the Nikon brand of digital camera. 


P(A or N) = P(A) + P(N) – P(A and N) = 9/28 + 11/28 – 15/280 = 37/56 
1.5 Determine whether digital camera brand preferences and primary usage of 


cameras are independent events. 
P(A) x P(N) = 9/28 x 11/28 =  99/784 ≠  15/280 
Events are not independent. 
 


VENN DIAGRAM 
This is a diagrammatic method of representing a relationship between sets of 


objects. 
 


EXAMPLE 2 
Probabilities of events A and B are 
given in the Venn diagram.   BA


0,1


0,40,3
0,2


 
Find: 
2.1 P(A) 
  P(A) = 0,5   
2.2 P(B) 


P(B) = 0,6 
2.3 P(A and B) 


P(A and B) = 0,2 
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2.4 Are the events A and B independent? Justify. 
Events are not independent. 0,5 x 0,6 ≠ 0,2 


 
EXAMPLE 3 
Consider the sample space S = {p, m, r, t} 


Let A and B events in S as follows: 
A = event choosing at random a letter from the word “palm” 
B = event choosing at random a letter from the word “more” 
 


3.1 Illustrate these events on the Venn 
diagram. 


3.2 Are events A and B mutually 
exclusive?  Why? 


No, {A and B} ≠ ∅  
3.3 Find:  P(A or B) 


P(A) + P(B) – P(A and B) 
=  +  -  =  


3.4 Verify whether  
(A′ or B′) = (A and B)′, 
i.e. verify that the union of the complements of the two events is the same as 
the complement of their intersection. 
 (A′ or B′) = {p; r; t} 
 (A and B)′ = {p; r; t} 
 ∴ (A′ or B′)= (A and B)′  
 


t


r
m


p


A B


3.5 Make a conjecture regarding A′ and B′.  Check whether the events A and B 
satisfy the rule which you have written down. 


Conjecture:  The intersection of the complements of the two events is 
the same as the complement of their union. 


(A′ and B′) = {t} 
(A or B)′ ={t} 
∴(A′ and B′) = (A or B)′ 
Events A and B satisfy the rule 
 


3.6 Prove whether events A and B are independent or not.  
P(A) =  
P(B) =  
P(A) x P(B) =  x  =  
P(A and B) =   
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∴P(A) x P(B)  = P(A and B) 
∴Events A and B are independent. 
 


3.7 Do you agree with the following statement:  The complements of 
independent events are themselves independent. Prove it. 


P(A′) =  
P(B′) =  
P(A′) x P(B′) =  x  =  
P(A′ and B′) =  
∴ P(A′) x P(B′) = P(A′ and B′)  
∴Events A′ and B′ are independent. 


 
TREE DIAGRAMS 
Tree diagrams show all possible outcomes of events and each path show a possible 
outcome and each branch of the tree has been assigned the frequency of the event. 
For two or more combined events, tree diagrams can be particularly useful when 
attempting to organise and list all possible outcomes and also to determine relevant 
probabilities. 
 
EXAMPLE 4 
Toss two coins and observe the outcome. 
A = event of head on first coin   
B = event of tail on the second coin 


H


T


H


T


H


T


Are the events A and B in independent? 
 
S = {HH, HT, TH, TT}  
P(A) =   
P(B) =  
P(A) x P(B) =  x  =  
P(A and B) =   
∴ P(A and B) = P(A) x P(B) 
∴ Events A and B are in independent. 
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EXAMPLE 5 
The given tree diagram describes two events, A and B.  The event A is receiving a 
successful result on the first attempt, while event B is receiving a successful result 
on the second attempt.   
5.1 Complete the outcomes and 


corresponding probabilities. 
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5.2 Find the probability that: 
5.2.1 both events A and B are 


successfully attempted 


1
3


1
6


3
8


1
8


2
3


1
3


3
4


1
4


1
2


1
2


A'B'


A'B


AB'


AB


PROBABILITYOUTCOMES


B'


B


B'


B


A'


A


  P(A and B) = 1/8 
5.2.2 event B is successfully attempted 


P(B) = 1/8 + 1/6 = 7/24 
 
5.3 Show whether the events A and B are independent. 


P(A) = 1/2 
P(A) x P(B) = 1/2 x  7/24 = 7/48 
P(A and B) = 1/8 
∴P(A) x P(B) ≠ P(A and B)  
∴Events A and B are not independent. 
 


CONCLUSION 
Two – way contingency tables, Venn diagrams and tree diagrams are used when 
two events are combined in a statistical problem. Many learners have problems 
with finding probabilities by using tree diagrams.  The product rule:  P(A and B) = 
P(A).P(B)  has been applied in order to determine whether the events are 
independent.  
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Foreword  
 
The theme for this year’s congress “Mathematics: A Universal Language” is an 
appropriate one since all learners at South African schools (from Grades R-12) now 
do some form of mathematics, making mathematics truly an inclusive subject at our 
schools. But this situation is not unique to South Africa. In many countries all over 
the world, mathematics (or some form of mathematics) has become “compulsory” till 
the end of secondary school, making mathematics truly universal. 
 
The implementation of the National Curriculum Statement in South Africa (Grades R-
12) marks a new beginning for the South African education system. We must grasp 
this new beginning with both hands and ensure that the next generation of South 
African learners are much better off than previous ones. In field of mathematics, the 
role played by AMESA is well recognised locally, nationally and internationally. 
 
There are a total of 60 papers to be presented at this congress: 12 long papers; nine 
short papers, 17 “how I teach” papers and 22 workshops (pre-conference workshop 
included). In addition, there will be four plenary sessions, two panel discussions and 
several interest group discussions. There will also be presentations by exhibitors in 
the maths market and activity centre. This large number of presentations on offer is 
indicative of our growth as a mathematics education community. This growth is also 
evident in the different areas of mathematics and mathematics education addressed in 
the presentations. These include research and practitioner presentations on 
mathematical literacy, the use of DVD and other technologies in the teaching of 
mathematics, innovative teaching methods and the teaching of new topics in the FET 
curriculum.  
 
It is also very encouraging to see the many presentations by teachers, particular those 
who are involved in the maths4stats project funded by Statistics South Africa. The 
number of presentations at AMESA has increased steadily over the past few years and 
this year is no exception. The review team had a very difficult task of ensuring that 
the papers received were reviewed and sent back in good time.  
 
All the long and short papers were sent to three reviewers. As a rule, papers with at 
least two recommendations for acceptance were selected. Many authors were 
requested to make modifications to their papers before they could be accepted for 
publication in these proceedings and be included in the congress programme. All the 
“How I teach” papers and workshops were reviewed by at least one person and were 
accepted (after some rework).   Let me express my heartfelt thanks to all the reviewers 
and authors for co-operating with us during the long review process. It was very 
stimulating and intellectually rewarding to read the papers submitted.  
  
Allow me to also thank VG Govender (Nico) for sharing in the responsibilities 
involved in the preparation of these proceedings and Linda Heymans (Secretary) for 
assisting in the administration of the review process. 
 
Dr. Hennie Boshoff 
Academic Programme Co-ordinator   
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MOVING FROM VENN-DIAGRAMS TO TWO-WAY 
CONTINGENCY TABLES 


IN THE FET PHASE 
 


Yvonne van der Walt 
Stats South Africa Eastern Cape 


yvonnevdw@statssa.gov.za 
 


 
We as educators can often see the whole picture when teaching different concepts, 
but learners are inclined to place each concept that they are taught in separate little 
boxes.  They do not always see the connection between the different concepts, 
especially in statistics. 
 
We need to consolidate basics that were taught on Venn-diagrams before moving 
on to Two-way contingency tables. 
 
What is a Venn-diagram?  (Invented by John Venn in 1881) 
 
It is an illustration of circles (normally overlapping) to show all possible 
mathematical or logical relationships between groups of things.  A rectangle 
(called the universal set) is drawn around the circles (Venn-diagram) to show the 
space of all possible things. 
 
The following survey was done amongst the learners regarding cell phones offers.  
A selection of  
30 cell phone offers included 12 with free connections, 9 with “walk and talk” sets, 
while 4 have both.  
 
 Let us illustrate this information using a Venn-diagram 
  Were A represents the free connection 
 And    B represents the “walk and talk” sets 
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S  
 


 
 
 
Using the Venn-diagram to complete the following: 


B 
 
 


    


     5 
 


                         
               13      


A 
 
 
   


8           4   
 
 


1. n(S) =   …..       Answer =  30   
2. n(A) =   …..       Answer =  12   


 Answer =    9   


What is a two-way contingency table? 


 two-way contingency table shows the observed frequencies for two variables in 
o categories (choices) which are mutually 


xclusive (events that do not occur at the same time) and exhaustive (the categories 


o 4.  Complete the table 
y subtraction eg. 


3. n(B) =   …..       
4. n(A∩B) =  …..       Answer =    4   
5. n(A∪B) =  n(A) + n(B) – n(A∩B) = …..   Answer =  17   
6. n(A’) = …..         Answer =  18   
7. n(B’) =  …..          Answer =  21   
 


Let us use the above information and place it in a two-way contingency table 
 


 
A
various categories.  Each variable has tw
e
cover all possibilities) so there’s a category for everyone. 
 
Draw the table as shown below and fill in the highlighted values first, which was 
obtained from the Venn-diagram information numbers 1 t
b


91 
 







 
  30 – 12  = 18,  30 – 9 = 21 etc.  
 


 A A’ TOTAL 
B 4 5 9  


B’ 8 13 21 
TOTAL 12 18 30  


 
Compare the information of numbers 6 and 7 of the Venn-diagram with the above 
table. 
Is there a correlation ?        Yes, answers are the 
same 
 
Other information that we can obtain from the table is that of the 30 learners, 13 
learners either do not have cell phones or have different  types of contracts of the 
sample taken into account, ∴ 
 n(A’∩ B’) =  13 
 
Let us look again at the Venn-diagram and rewrite the values as probability values 
using the classical definition of probability; 
 
     P(E) = number of outcomes favourable to E 
                                  total number of outcomes 
 
 


8. P(S) =  …..         Answer  =  1 
9. P(A) = …..        Answer  =  0,4 
10.  P(B) = …..        Answer  =  0,3 
11.  P(A∩B) = …..        Answer  =  0,13 


 
Draw a two-way contingency table using the probability values 
 


 A A’ TOTAL 
B 0,13 0,17 0,3  


B’ 0,27 0,43 0,7 
TOTAL 0,4 0,6 1  
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Using the two-way contingency table, determine the value(s) of: 
 


12. P(A’) =   …..         Answer = 
0,6 


13. P(B’) =  …..         Answer = 
0,7 


14. P(A’∩B’) = …..         Answer = 
0,43 


 
Once the 2x2 table has been mastered then one can move onto more complicated 
tables to extract information.  
 
CONCLUSION  
 
By moving from one concept to the next helps the learners to get away from the 
idea each concept should be placed in a little box.  The next step is now to show 
the interaction between contingency tables and tree diagrams and one can also look 
at conditional probability using two-way contingency tables. 
 
BIBLIOGRAPHY 
Probability component of NCS Data Handling: Prof D North, School of Statistics & Actuarial Sciences, 
University of Kwa- Zulu Natal 
Graham Upton (2001), Introducing Statistics 2nd Edition, Oxford Press 
 








EXPLORING  SHAPE AND SPACE. 
 


NAME OF PRESENTER 
Tyger Yegambaram 


 


INSTITUTION 
Lotusville Primary School/ Durban University of Technology 


 


TARGET AUDIENCE 
Intermediate Phase – suitable for grades 4 to 7 
 
DURATION 
1 hour 


 


DESCRIPTION OF CONTENT OF WORKSHOP 
I plan to use exciting activities that will make participants see how they can move 
from 2D to 3D images.  
 
RESOURCES 
Geostructa 
Straws 
Polygon Shapes 
 
 
INTRODUCTION 
Shape and space is an often neglected area of the curriculum, given the pressures 
on teachers to produce ‘numerate’ children. In this session we will explore some 
fun activities to help develop children’s thinking skills whilst at the same time 
increasing their understanding of the properties of 3D and 2D shapes. 
 
• Do children have difficulties in recognising shapes in unusual orientations? 
• Do children have a good understanding of both the names and the properties of 


2-D and 3-D shapes? 
• Do children have sufficient opportunity to develop their ability to reason about 


shape using visualisation skills and appropriate language? 
• Are children able to apply their knowledge and understanding of the properties 


of shapes, for example applying their knowledge of parallelograms to complete 
a drawing of a parallelogram when given three coordinates on a grid? 
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• Can children make and draw shapes accurately and take measurements using a 
ruler or protractor to confirm whether a shape is regular or irregular? 


 
There has been much excitement about the potential of new dynamic visualizations 
for improving education. Our society is becoming increasingly reliant on visual 
stimulus with new technologies pushing the boundaries between “real life” 
environments and two-dimensional (2D) representations of three-dimensional (3D) 
space (Lowrie, 2002).  
These new technologies are placing more emphasis upon visual and spatial skills 
with the user required to inspect, encode, transform, and construct information 
from visual displays (Kirby & Boulter, 1999). 
 
2-D and 3-D spatial visualization and reasoning are core skills that all students 
should develop. For example, students in grades 4-7 “should become experienced 
in using a variety of representations for three-dimensional shapes”  such as 
isometric drawings, a set of views (e.g., top, front, and right), and building plans. 
The field of 3-dimensional geometry is a particularly fertile one for visualization 
and imagery research. In ascertaining geometric properties of 3dimensional 
figures, visual perception plays a major role, and in recalling and describing 3-
dimensional figures, image formation is a key ingredient.  
 
In recent years, much disquiet has been expressed about the limitations of 
traditional approaches to the teaching and learning of geometry and specifically of 
spatial abilities. Most current curriculum materials and computer-based systems 
address the investigation of 3D geometry by requiring students to operate within 
two dimensional representations of 3D geometry. This is not a natural way of 
investigating human 3D spatial ability while the limitations of these 
representations probably hinder the development of many of the 3D spatial abilities 
identified in the research literature.  
 
“Spatial relation” is defined by the speed in manipulating simple visual patterns 
such as mental rotations and describes the ability to mentally rotate a spatial object 
fast and correctly.  


 


Exercises in imagining 


How do you imagine geometric figures in your head? Most people talk about their 
three-dimensional imagination as `visualization', but that isn't exactly right. A 
visual image is a kind of picture, and it is really two-dimensional. The image you 
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form in your head is more conceptual than a picture-you locate things in more of a 
three-dimensional model than in a picture. In fact, it is quite hard to go from a 
mental image to a two-dimensional visual picture. Children struggle long and hard 
to learn to draw because of the real conceptual difficulty of translating three-
dimensional mental images into two-dimensional images.  


Three-dimensional mental images are connected with your visual sense, but they 
are also connected with your sense of place and motion. In forming an image, it 
often helps to imagine moving around it, or tracing it out with your hands. The size 
of an image is important. Imagine a little half-inch sugar cube in your hand, a two-
foot cubical box, and a ten-foot cubical room that you're inside. Logically, the 
three cubes have the same information, but people often find it easier to manipulate 
the larger image that they can move around in.  


Geometric imagery is not just something that you are either born with or you are 
not. Like any other skill, it develops with practice.  


Find another person to work with in going through these images. Evoke the images 
by talking about them, not by drawing them. It will probably help to close your 
eyes, although sometimes gestures and drawings in the air will help. Skip around to 
try to find exercises that are the right level for you.  


ACTIVITIES 


1. Picture your first name, and read off the letters backwards. If you can't see 
your whole name at once, do it by groups of three letters. Try the same for 
your partner's name, and for a few other words. Make sure to do it by sight, 
not by sound.  


2. Cut off each corner of a square, as far as the midpoints of the edges. What 
shape is left over? How can you re-assemble the four corners to make 
another square?  


 


 


3. Mark the sides of an equilateral triangle into thirds. Cut off each corner of 
the triangle, as far as the marks. What do you get?  


4. Take two squares. Place the second square centered over the first square but 
at a forty-five degree angle. What is the intersection of the two squares? 
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5. Mark the sides of a square into thirds, and cut off each of its corners back to 
the marks. What does it look like?  


 


 


6. How many edges does a cube have?  


 


 


 


7. Take a wire frame which forms the edges of a cube. Trace out a closed path 
which goes exactly once through each corner.  


 


8. Take a 3 x 4 rectangular array of dots in the plane, and connect the dots 
vertically and horizontally. How many squares are enclosed?  


 


9. Find a closed path along the edges of the diagram above which visits each 
vertex exactly once? Can you do it for a 3 x 3 array of dots?  


 


10. How many different colors are required to color the faces of a cube so that 
no two adjacent faces have the same color?  
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11. A tetrahedron is a pyramid with a triangular base. How many faces does it 
have? How many edges? How many vertices?  


 


12. Rest a tetrahedron on its base, and cut it halfway up. What shape is the 
smaller piece? What shapes are the faces of the larger pieces?  


 


13. Rest a tetrahedron so that it is balanced on one edge, and slice it horizontally 
halfway between its lowest edge and its highest edge. What shape is the 
slice?  


 


14. Cut off the corners of an equilateral triangle as far as the midpoints of its 
edges. What is left over?  


 


15. Cut off the corners of a tetrahedron as far as the midpoints of the edges. 
What shape is left over?  


 


16. You see the silhouette of a cube, viewed from the corner. What does it look 
like?  


 


17. How many colors are required to color the faces of an octahedron so that 
faces which share an edge have different colors?  


 


18. Imagine a wire is shaped to go up three cm, right three cm, back three cm, 
up three cm, right three cm, back three cm, .... What does it look like, 
viewed from different perspectives?  
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19. The game of tetris has pieces whose shapes are all the possible ways that 
four squares can be glued together along edges. Left-handed and right-
handed forms are distinguished. What are the shapes, and how many are 
there?  


 


20. Someone is designing a three-dimensional tetris, and wants to use all 
possible shapes formed by gluing four cubes together. What are the shapes, 
and how many are there?  


 


21. An octahedron is the shape formed by gluing together equilateral triangles 
four to a vertex. Balance it on a corner, and slice it halfway up. What shape 
is the slice?  


 


22. Rest an octahedron on a face, so that another face is on top. Slice it halfway 
up. What shape is the slice?  


 


23. Take a  3 x 3 x 3 array of dots in space, and connect them by edges up-and-
down, left-and-right, and forward-and-back. Can you find a closed path 
which visits every dot but one exactly once? Every dot?  


 


24. Do the same for a 4 x 4 x 4 array of dots, finding a closed path that visits 
every dot exactly once.  


 


25. What three-dimensional solid has circular profile viewed from above, a 
square profile viewed from the front, and a triangular profile viewed from 
the side? Do these three profiles determine the three-dimensional shape?  
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26. Find a path through edges of the dodecahedron which visits each vertex 
exactly once.  


 


More paper-cutting patterns 


Experiment with the constructions below. Be careful to make your examples large 
enough to illustrate clearly the symmetries that are present. Also make sure that 
your cuts are interesting enough so that extra symmetries do not creep in. 
Concentrate on creating a collection of examples that will get across clearly what is 
going on, and include enough written commentary to make a connected narrative.  


1. Conical patterns. Many rotationally-symmetric designs, like the twin 
blades of a food processor, cannot be made by folding and cutting. However, 
they can be formed by wrapping paper into a conical shape.  


Fold a sheet of paper in half, and then unfold. Cut along the fold to the 
center of the paper. Now wrap the paper into a conical shape, so that the cut 
edge lines up with the uncut half of the fold. Continue wrapping, so that the 
two cut edges line up and the original sheet of paper wraps two full turns 
around a cone. Now cut out any pattern you like from the cone. Unwrap and 
lay it out flat. The resulting pattern should have two-fold rotational 
symmetry.  


Try other examples of this technique, and also try experimenting with rolling 
the paper more than twice around a cone.  


2. Cylindrical patterns. Similarly, it is possible to make repeating designs on 
strips. If you roll a strip of paper into a cylindrical shape, cut it, and unroll it, 
you should get a repeating pattern on the edge. Try it.  


 


3. Möbius patterns. A Möbius band is formed by taking a strip of paper, and 
joining one end to the other with a twist so that the left edge of the strip 
continues to the right.  
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Make or round up a strip of paper which is long compared to its width 
(perhaps made from ribbon, computer paper, adding-machine rolls, or 
formed by joining several shorter strips together end-to-end). Coil it around 
several times around in a Möbius band pattern. Cut out a pattern along the 
edge of the Möbius band, and unroll.  


 


4. Other patterns. Can you come up with any other creative ideas for forming 
symmetrical patterns?  


 
 


Matching Edges, Faces and Vertices 
 
The diagram below shows the net of a rectangular prism. The edges are labelled 


with small letters.  
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a


b


c
d e f


g


h


j


k
mnp


r


X


 
 
1. Which edge of the net will fold onto edge g? 
2. Which edge of the net will fold onto edge c? 
3. Which edge of the net will fold onto edge n? 
4. Which edges will meet at the vertex labelled X? 
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Which Net? 


 
Match the objects with the correct nets:  
 
 
1      2        3    4 
 
 
 
 
 
 
 
 
 
 5    6     7 
 
 
 
 
 
 
 
 
 a    b    c 
 
 
 
 
 
 
 
 
 
 
 
 
 
 d       e     f 
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Figure Sheet 


 
 
 


 
 


206







Geometrical Figures and Fractions 
 
 


1. How many are in ? 


2. How many are in ? 


3. How many are in ? 


4. How many are in ? 


5. If  = 1,  then  
 
=  


6. If   = 1,  then  
 
= 


7. If  
 
= 1, then =  


8. If = 1, then  
 
= 
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Here is a box which is a cube and its dimensions are 15 cm. 
Draw a net of the box. 
A ribbon is tied as shown in the diagram. Find the length of ribbon required to tie 
the box. 
 
 
MOTIVATION FOR WORKSHOP 
Geometry is the study of spatial relationships that can be found in the three-
dimensional space we live in and on any two-dimensional surface in this three-
dimensional space How can we as primary school maths teachers assist with the 
poor performance of our learners in space and shape. Spatial visualization is an 
important factor in their success in geometry.A combination of hands-on touching 
and integration of different viewpoints is instrumental in children's development of 
spatial ability and mental models of spatial objects. Students have a difficult time 
communicating visual information, especially if the task is to communicate a 3-D 
environment (e.g., a building made from small blocks) via 2-D tools (e.g., paper 
and pencil) or the reverse.   
 
Without spatial sense it would be difficult to exist in this world – we would not be 
able to communicate about position, relationships between objects, giving and 
receiving directions or imagine changes taking place regarding the changes in 
position and size of shapes. Pupils are surrounded by spatial settings and the ability 
to perceive spatial relationships is important for:  
• everyday activities, for example, reading maps, playing sport.  
• technical and scientific occupations  
• The study of mathematics itself: Most teachers can attest to the problems pupils 
have when studying surface area and volume of three-dimensional objects in 
grades 8 and 9. The study of spatial skills in the curriculum is thus not just 
regarded as preparation for the study of more formal mathematics in the secondary 
school, but is also seen to have value in its own right in that it provides pupils with 
an opportunity to interact in the changing space in which they live.  
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PRACTICAL APPROACH TO TEACHING STATISTICS ( PIE 
CHART). 


 
Kganki John Mphahlele 


Glen Cowie Secondary / Maths4stats 
Phase   :GET , Senior Phase ( grades 7, 8 & 9) 


 
INTRODUCTION 
 
Despite the fact that the drawing and interpretation of the Pie Chart is in the GET 
band curriculum, many learners still struggle in interpreting data displayed on a pie 
chart in higher grades (FET band). The lesson is aimed at simplifying the teaching 
of a Pie Chart in the lower grades (GET) thus laying a good foundation. Pie Chart 
is one way of representing data in a more simpler and attractive way, e.g. National 
Budget can be displayed easily in this way.    
 
Every participant will receive a worksheet (with instructions), coloured pencils, a 
packet of smarties (sweets).  
 
CONTENT   
 
The advantages of this lesson is that the instructions are easy to carry-out and it 
encourages maximum participation of the learners. It is also learner-centred. It is a 
more practical way of teaching mathematics. The lesson can also be used in the 
mathematical literacy class (FET). 
 
REFERENCES 
 
Desiree Timmet, Maths4stats Coordinator, Western Cape. 
Jackie Scheiber, Maths4stats & Raadmaste (Wits). 
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WORKSHEET 
 
ACTIVITY 1 
 
Each learner will receive a packet of smarties (20 inside).  
 
 
(a) Complete the following frequency table: 
 
Colour          
Frequency         
 
 
 
(b) Write the frequency of each colour as the fraction of the total amount. 
 e.g. if you have 6 red sweets, then it is 6 out of the total of 20 , i.e 6/20  
 
Colour          
Fraction         
 
 (c) Add all the fractions. What do you notice?  
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ACTIVITY  2 
 
 
 


(a) Each sector represent one sweet. Colour all the sectors according to the 
number of sweets, i.e. if you have 7 green sweets you will colour 7 sectors in 
green etc.  


 
 


 
 
 
(b) Divide 3600 by 20 sectors. Therefore each sector represent ……….. degrees. 
 
 Complete the following table ( using your coloured Pie Chart). 
 
Colour          
Angle size         
 
 
 
 (c) Class discussion. 
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HOW TO DETERMINE THE VARIANCE AND STANDARD 
DEVIATION OF SETS OF DATA MANUALLY AND BY USING 


AVAILABLE TECHNOLOGY (CASIO FX 82ES). GRADE 11 


Gary Hendricks 


Maths4Stats 


 


GENERAL LEARNING AND TEACHING IDEAS 
The learners are encouraged to develop their own knowledge as they work through 
the activities with members of their group. They then apply what they have learned 
by working on their own (or with a partner) on the exercises. It is important that 
the learners know how to use their scientific calculators to work out the mean and 
standard deviation. 
 
LEARNING OUTCOME 4 
The learner is able to collect, organise, analyse and interpret data to establish 
statistical and  probability models to solve related problems. 
 
ASSESSMENT STANDARD 11.4.1(A) 
Calculate the variance and standard deviation of sets of data manually (for 
small sets of data) and using available technology (for larger sets of data) and 
representing results graphically using histograms. 


 


The Standard Deviation is a measure of dispersion around the mean. It is the 
square root of the average of the squared deviations from the mean. You can 
calculate the standard deviation of a set of numbers by following these steps: 


1.  Find the mean of the numbers 
2. Find the difference between number in the set and the mean. 
3. Find the squares of each of the differences in 2. 
4. Find the mean of the squares in 3. 
5. Find the square root of the mean in 4. 
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Example:   The heights of ten members of the school’s basketball team in metres 
are: 


1,6  ;  1,65  ;  1,65  ;  1,73  ;  1,75  ;  1,75  ;  1,78  ;  1,78  ;  1,89  ;  1,95   


1. What is the range in heights of the team? 


 


 (The range is the difference between the largest and smallest numbers in the set) 


2.  Find the mean height. 
________________________________________________________________ 
 
_______________________________________________________________ 


(To find the mean height add all heights and divide by the number of members in 
the team) 


3. Determine the standard deviation in heights. 
Height in cm 
 


Difference from mean 
 


Square of difference 
 


160   
165   
165   
173   
175   
175   
178   
178   
189   
195   
                                           


Total 
 


          Variance /                
Mean of squares 


 


 Standard Deviation/ 
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Using the calculator to find the standard deviation 


The following key sequences are used with the Casio fx – 82 Es when working out 
the mean and standard deviation for Example 1 where the heights of the ten 
members of the basketball team  in cm was  160, 165, 165, 173, 175, 175, 178, 
178, 189 and 195. 


First, get the calculator into the 
correct mode: 


[MODE] [2:STAT][1-VAR] 


Secondly, enter all the data. 160[=]165[=]165[=]173[=]175[=]175[=]178[=]178[=]
189[=]195[=] 


Then find the mean. [SHIFT] 1(STAT) [5:VAR][2:  
This gives the answer =175,3 


Finally find the standard deviation [SHIFT] 1 (STAT) [5: VAR] [3:  
This gives the answer  


 
Assessment Exercise 


The masses of the 15 members of the school’s first rugby team, in kilograms, are: 


 
91  72  109  87  83  93  96  69  74  76  84  65  79  89  93 
 
(a)  Determine the range masses of the team.  


____________________________________________________________ 
 


(b) Find the mean mass.   
(c)  
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(d) Determine the standard deviation in masses. 
 
Weight in kilogram 
 


Difference from mean 
 


Square of difference 
 


   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
                                         


Total          
 


 Variance   /         
Mean of squares 


 


 Standard Deviation / 
 


 


Now use your Casio  -  to determine the standard deviation and verify your 
answer. 


 
REFERENCES 
Classroom Mathematics (Laridon et al.) 
X –kit Mathematics Gr11 (Irma Kuhn)   
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TEACHING LINEAR PROGRAMMING IN GRADE 11 
 


Mzoxolo Goodman Slatsha 
 
CONTEXT 
 
I am an educator at Hoho Senior Secondary School, teaching mathematics at grade 
9, 11 and 12. I studied my Senior Teachers Diploma at Cape College of Education 
from 1994 to 1997, majoring in mathematics and physical education. I started 
teaching in 1997 at this school. In 2001, I continued my studies in mathematics 
with the University of Port Elizabeth (UPE), doing B.Ed (FET). Presently I am in 
my third year at Rhodes University (RUMEP) studying B.Ed (in-service). 
 
Hoho Senior Secondary School is situated at Upper Mngqesha, between Alice and 
King Williams Town (21 km from KWT). The school got its name as it is situated 
closer to the mountain named Hoho. It was established in 1983, and has two blocks 
of classrooms, with nine classrooms and a principal’s office. The school has 14 
educators (1 principal, 1 deputy principal, 2 Heads of Departments and 10 
educators) and two non-teaching staff members. Enrolment of learners stands at 
415 for this year. 
 
The school started as a Junior started as a Junior secondary where mathematics was 
only done in grade 8 and grade 9. In 1994, mathematics was introduced in grade 
10, which this made the school to develop to a Senior Secondary School in 1996. 
In 2003 we had a distinction in mathematics, which was the first for the school in 
any subject, in 2005 we had three distinctions and in 2006 had four distinctions. 
Learners doing mathematics this year are 287 ( 65 in gr8; 81 in gr9; 38 in gr10; 49 
in gr11 and 54 in gr12). 
 
The learners of our school come from a community with no role models and 
poverty ridden community where their parents used to work at Dimbaza factories. 
But through it all we were able to produce distinctions in mathematics. 
 
JUSTIFICATION 
 
Mathematics is an essential element in the curriculum of any learner who intends 
to pursue a career in the physical, mathematical, computer, life, earth, space and 
environmental sciences or in technology. Therefore our National Curriculum 
(NCS) requires that all learners in school (grade R-12) should all have an 
experience in Mathematics in all grades. 
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I chose to teach Linear Programming because: 


 This is a topic that I had difficulty studying at school, 
 I was not taught much at tertiary on how to teach this topic, 
 The new curriculum (NCS) requires that all learners doing mathematics 
should not be classified to standard grade(SG) or higher grade(HG). 


 Through interaction with other educators I discovered that this is a topic in 
mathematics that is difficult to teach and for learners to understand. 


 This is one of the interesting topics in mathematics as it provides a platform 
for linkages to mathematics in Higher Education institution as well as 
linkages to mathematics of a complementary nature but specific to the needs 
of the individual in appropriate FET sites of learning. 


 
BACKGROUND READINGS 
 
Chaiho, K. (1971), in his paper on ‘Introduction to Linear Programming”, says that 
the reason we use the term ‘linear’ must be obvious because the relations among 
factors is attached for an entirely different reason. Its appearance is attributable to 
the fact that, once the problem is formulated in terms of mathematical symbols, we 
can readily solve the problem by following a set of established rules, the so called, 
programming technique. Even though I agree with this statement but the learners 
will discover these set of rules for themselves without me giving them the rules, as 
I will provide extended opportunities to learners through working with straight 
lines and problem solving. 
 
 Fourer (2000), in his paper on ‘Frequently Asked Question on Linear 
Programming’ is responding to Q6.14. “Do Linear Programming (LP) require a 
starting vertex?” He says: “ No, any reasonable simplex-based LP code can 
construct a straight vertex for you, given the constraints and the objective function. 
Most codes go through a so-called two-phase procedure wherein they first look for 
a feasible solution and then work on getting an optimal solution.” Even though I 
am not going to use a computer, but the procedure of finding the constraints, 
vertices of the feasible region and using the objective function in finding the 
optimal solution, is the one that I find it easy to understand in solving problems on 
linear programming. 
 
According to Bennie, Blak & Fitton (2006), linear programming was developed by 
George &  Dantzig (1947), an employee of the United States Air Force. He used 
inequalities to model how the Air Force allocated supplies at minimum cost. Since 
then it has been used and developed further to solve many optimization problems. 
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They further say, in an optimization problem, we want to find the best solution 
under given conditions. For instance in a factory the management may want to plan 
a task so that the profit is as large as possible, or make the manufacturing cost as 
low as possible or make the production time as short as possible. In this paper I 
will let learners apply the skills they gained on different practical problems. 
 
Chinneck (2001), says: “I4n linear programming (LP), all of the mathematical 
expressions for the objective function and the constraints are linear. The 
programming in linear programming is an archaic use of the word ‘programming’ 
to mean ‘planning’. So you might think of linear programming as ‘planning with 
linear models’. You might imagine that the restriction to linear models severely 
limits your ability to model real-world problems, but this isn’t so.” I agree with 
what he is saying about linear programming being planning with linear models, 
because in my research I’ve been surprised by the range of real life problems that 
linear programming can solve. 
 
PLANNING 
 
Learning Outcome 2: Functions and Algebra. 
The learner is able to investigate, analyse, describe and represent a wide range of 
functions and solve related problems. 
 
Assessment Standards: We know this when the learner is able to: 


• Solve linear programming problems by optimizing a function in two 
variables, subject to one or more linear constraints, by numerical search 
along the boundary of the feasible region. 


• Solve a system of linear equations to find the co-ordinates of the vertices of 
the feasible region. 


 
Critical Outcomes: Learners will: 


• Identify and solve problems and make decisions using critical and creative 
thinking; 


• Work effectively with others as members of a team, group, organization and 
community; 


• Organize and manage themselves and their activities responsibly and 
effectively; 


• Communicate effectively using visual, symbolic and/or language skills in 
various modes. 
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Lesson Outcomes: Learners should be able to: 
1. Draw graphs of straight lines on the graph paper provided. 
2. Draw graphs of linear inequalities on the graph paper provided. 
3. Choose the correct scale of drawing graphs. 
4. Draw simultaneous graphs of linear inequalities and show the feasible 


region. 
5. Find the co-ordinates of the vertices of the feasible region. 
6. Interpret real life problems mathematically. 
7. Write down linear constraints to represent a given situation. 
8. Maximize the profit from the given real life situation. 
9. Determine the objective function from real life situation. 
10. Optimize a function subjected to linear constraints. 
11. Determine the constraints from a given graph.  


 
Lesson 1: Lesson Type: Recap 
Activity 


 Learners work in pairs and draw graphs of linear functions, 
 Then they shade graphs of linear inequalities. 


 
Lesson 2: Lesson Type: Development 
Activity 


 Learners work in pairs and share ideas in a group in drawing graphs of linear 
inequality where they have to choose the correct scale. 


 
Lesson 3 & 4: Lesson Type: Development 
Activity 


 Learners work in pairs and draw graphs of linear inequalities on the same set 
of axis. 


 They show the feasible region, using pencil crayons. 
 
Lesson 5: Lesson Type: Consolidation 
Activity 


 Learners individually write a short test where they have to draw graphs of 
linear inequalities on the same set of axis. 


 The test is marked and feedback is given/done. 
 
Lesson 6: Lesson Type Development 
Activity 


 Learners work in pairs and rewrite statements in mathematical symbols. 
 Then they write the constraints mathematically. 
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Lesson 7 & 8: Lesson Type: Consolidation 
Activity 


 Learners work in groups and write the conditions that apply in a game of 
dice, mathematically. 


 They graph the system of linear inequalities on the same set of axes and 
indicate the allowable throws on the graph. 


 They find the highest score and the lowest possible score using the scoring 
rule. 


 
Lesson 9: Lesson Type: Consolidation and Development 
Activity 


 Learners work in pairs and complete the worksheet on solving problems 
with linear programming. 


 Identify and label the variables, 
 Construct inequalities that define the constraints, 
 Construct the equation, which represents the function defining the 
objective, 


 Graph the constraints on the graph paper, 
 Determine the values of your variables, which maximize the profit. 


 
Lesson 10 & 11: Lesson Type: Consolidation 
Activity 


 Learners work in pairs on a real life situation and, 
 State the information as an inequality of x and y, and write down other 


implicit constraints, 
 Graph the inequalities, 
 Obtain an objective function and, 
 Find the maximum profit. 


 
Lesson 12: Lesson Type: Development 
Activity 


 Learners work in pairs and find the constraints given a graph and the feasible 
region. 


 They also find the objective function and, 
 Determine the maximum profit. 
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Lesson 13: Lesson Type: Consolidation 
Activity 


 Learners individually, write a short test where they would maximize the 
profit of the manufacturer of bicycles. 


 Feedback is given as the test is marked in class. 
 
OBSERVATIONS 
 
Day 1 
Learners worked in pairs and draw the graphs of linear functions. They first 
struggled drawing the graphs, as they couldn’t find the intercepts. They knew that 
one needs to find the intercepts in drawing the graphs but they were unable to find, 
especially the  
x-intercept. I had to remind them of solving linear equations as I move around in 
their groups. Then they were able to draw the other graphs. There were some who 
were struggling reading the co-ordinate system, as they couldn’t see the axis. Also 
in doing the second activity where they had to shade the inequalities, some 
struggled, therefore I had to ask them guiding questions and led them to plot points 
on opposite sides of the straight line. 
 
Day 2 
Learners were surprised to see the coefficients on the linear inequalities,  
e.g. 160x + 100y ≤ 1600, as they thought it will be difficult to draw them on an A4 
size graph paper. But as they worked through, in finding the intercepts they 
discovered that these are the values that can also be represented on an A4 graph 
paper, but rather change the scale to two units.  
 
Day 3 
Learners worked well in drawing the graphs but some struggled in shading the 
feasible region. Some shaded the opposite of the inequality and left the feasible 
region not shaded, but some were able to shade only the feasible region. As I was 
moving around in their groups, I requested those that are struggling in finding the 
feasible region to indicate the inequalities on each straight line by using small 
arrows and then shade the feasible region.  
 
Day 4 
I continued with the previous lesson and gave them more exercises to practice 
shading the feasible region only and find the co-ordinates of the vertices of the 
feasible region. Being a constructivist teacher learners have found it more 
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understandable to shade the correct side of the inequality, therefore I had to let 
them construct their own understanding and meaning. Learners worked well in 
doing this activity as they were reading the points straight from the graph paper, 
but they struggled when the point was between the marked points on the axis. 
Therefore I had to show them the meaning of fractions in a Cartesian system, and 
also guided them in solving the equations simultaneously. 
 
Day 5 
Learners individually wrote a test. Most of them did very well in this test but there 
were some who are still struggling with finding the intercepts and the co-ordinates 
of the vertices of the feasible region especially the one that are between the marked 
points on the axis. Then when doing feedback we had to emphasize again the 
reading of the  
co-ordinates of the vertices of the feasible region, and using simultaneous 
equations. 
 
Day 6 
Learners worked in pairs and individually, and they were able to write the 
statements mathematically in activity 1, but some struggled with the 6th one as they 
didn’t realize that when it is said the difference between a certain number and the 
other number, we subtract the other from a certain number. In activity 2, they also 
worked well but again struggled with those that more information is given, 
therefore I helped them to break down the statement into small fragments of 
information, then they were able to write the statements mathematically.  
 
Day 7 
Learners enjoyed doing this activity, even though they struggled with the last 
condition. Therefore I had to let them play the game first using the dice of two 
different colours. They also struggled in finding the implicit constraints i.e. the fact 
that each dice has numbers from 1 to 6 (x ≤ 6 or y ≤ 6). As I was moving around in 
their groups, asking them guiding question they worked cooperatively to identify 
the constraints.  
 
Day 8 
Learners continued with the game and using the rule for calculating the score for 
any throw. They enjoyed playing the game, as they were able to understand all the 
rules of this game. As they were unable to find the systematic approach in pairs, 
that will lead them to the highest score possible, I let them discuss in groups the 
approach and they were able to find the highest score from the vertices of the 
feasible region. 
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Day 9 
In doing this activity learners struggled in constructing the inequalities that define 
the constraints, but after moving around in groups and asking guiding questions 
they were able to find the inequalities. They didn’t find any difficulty in finding the 
objective function. After having the constraints correctly done, they were able to 
draw the graphs and find the feasible region. They were able to find the co-
ordinates of the point that will maximize the profit as they knew that it is going to 
be one of the points that are at the top on the feasible region, hence they were able 
to find the maximum profit. 
 
Day 10 
Learners worked well in pairs and share ideas in a group. They worked very well 
in doing this activity. But we couldn’t finish this activity as a result I asked them to 
finish it as homework. 
 
Day 11 
Learners continued with the previous day’s work. They were able to solve the 
problem, i.e. how the farmer should spend his R24 000 so as to ensure maximum 
profit. 
 
Day 12 
Learners were able to write down the constraints represented by the graph given, 
but they struggled with BC and AC as they had to find the gradient and also I had 
to remind them of the standard equation of a straight line i.e. y = mx + c.  
 
 
Day 13 
Learners wrote a short test, and most of them did well but there are some who 
didn’t do well as some were having difficulty in finding the intercepts. Some 
graphs were not accurately drawn, as learners didn’t use sharp pencil to draw the 
lines correctly on the lines of the graph paper. Some couldn’t find the implicit 
constraints. As feedback was done, learners were able to identify & understand 
their mistakes/slips. 
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EVALUATION 
 
What worked well? 


 Learners worked cooperatively in groups. 
 Learners worked in pairs, hence communication and understanding was 
developed. 


 Learners were actively involved. 
 Learners were allowed to work at their, own pace. 
 Learners were able to construct their own understanding of the concept. 
 Learners were able to report to the class on how they have done a certain 
activity. 


 Expanded opportunities were provided for learners. 
 Learning opportunities were provided through games. 
 Learners’ reflections made me to understand learning that is taking place and 
problems that hinders learners learning. 


 Planning and progression of the sequence of lessons was successfully done. 
 
What did not work well? 


 Lessons took more time than I had scheduled. 
 Lack of graph papers as the ones that I have from RUMEP have the 
coordinate system already drawn. 


 I could not exercise individual attention because of the number of learners in 
my classroom. 


 Couldn’t do enough exercises on word problems. 
 
REFLECTIONS 
 
Reasons for what worked well. 
Encouraging the learners to work together in pairs and cooperatively made them to 
communicate freely between each other. Working with my supervisor helped me a 
lot to gain understanding of the topic hence I was able to effectively teach the 
topic. The knowledge I gained from RUMEP about cooperative learning and 
constructivism helped me in teaching the topic. The fact that I planned a sequence 
of lessons made it easy for me to teach the topic.  
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REASONS FOR WHAT DID NOT WORK WELL.  
Having big numbers in a classroom made it difficult for me to exercise individual 
attention. The fact that the school does not have graph papers, made me to use 
money from my own pocket to buy graph papers, therefore at times I had to let 
learners work in groups. Interruptions  (school activities) between lessons made it 
difficult to keep up with the schedule of lessons as planned. 
 
How to Improve 


 Linear inequality functions should be taught before linear programming. 
 Mathematical modeling should be taught before linear programming. 
 I will give more time for learners to practice, how to develop constraints 
from a real life situation. 


 I will choose activities that will develop understanding in my learners. 
 Interact with other educators in other phases.  


 
RECOMMENDATIONS 
 


 Make sure that linear inequalities are taught before you teach linear 
programming. 


  Proper planning should be done before the lesson is taught to make sure that 
all the prior knowledge needed is taught. 


 Provide learners with an opportunity to learn and communicate freely with 
each other (cooperative learning) 


 Frequently reflect as an educator and also encourage learners to do the same. 
 Use different textbooks/resources in choosing activities for lessons. 
 Individual attention should not be ignored. 
 An observation sheet should be prepared. 
 Choose challenging exercises for those learners that work at fast pace. 
 Consolidation be done within the topic, not at the end only. 
 Baseline assessment, checking the prior knowledge of learners must be done 
before the topic is taught. 


 
REFERENCES 
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 “Motivating mathematics teachers and learners in our schools” 
 
 


Latiefa Bruce 
Sanctor High School, Port Elizabeth 


latiefab@telkomsa.net 
 
In this talk the focus will be on: 
(1) Motivating the audience members 
(2) Keeping yourself and students motivated (Personal experience) 
(3) Promoting quality results for your institution (Personal experience 
(4)Questions & answers 
 
1. Motivating the audience members 
 
Acknowledging your talents 
 
As a Mathematician or a Mathematics educator, we know that you have the 
talent  of solving problems. Some of us discovered our talents at a young age 
and some of us much later. Now that we know we have the talent, it is what 
we do with our talents that matters. 
 
I believe in the will of God, some call it destiny. We have been given our 
talents by God, and we have been chosen by God to be educators. (Do you 
realize how special that makes you?) 
 
All religions have Profits that teach the religion to the followers. So 
basically you are following in footsteps of your Profit. How special are you? 
Jesus Christ, (May Gods peace and blessings be upon him).Whether you 
believe in him or not, no one can deny His teaching abilities. Jesus Christ 
(P.B.O.H.), taught many years ago, but his teachings are still influencing 
millions of people’s lives today. (I am not in any way trying to compare us 
to Jesus Christ, (P.B.O.H.)) But trying to follow His example is a good 
thing. (How special are you now?) 
 
When we teach we don’t just teach Mathematics, we give of ourselves, our 
believe systems, our example. If we influence two learners positively and 
they in turn influence two more, can you see how this pyramid will grow? 
Some of our teachings will live on long after our death. 
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Focusing on using your talents wisely 
 
Now that we have established that we were given our talents by God, chosen 
by God to educate and that our teachings will live on longer than we will. So 
is it not important that: 
• We use our talents wisely. 
• We remain students from the cradle to the grave. 
• We try to improve our teaching and learning skills all the time. 
• We change with the times. 
• We adapt to our students and their circumstances. 
• We plan well. 
 
Consider the fact that in our work, we interact with people and that our 
rejects cannot just be thrown away. 
 
Every experience that we had (good or bad) contributes towards our personal 
growth. 
 
Please note that the way we interact with our learners as well as our subject 
matter. Let our learners experience our subject in a particular way that 
contributes towards their as well as our personal growth. 
 
2. Keeping ourselves & our students motivated. 
 
Everything listed might seem irrelevant but it contributes towards our & our 
student mood and attitude. 
 
Demystify mathematics 
 
The perception that mathematics is difficult needs to be reversed. 
Mathematics is a game. You learn the rules of the game and then you play it. 
The more you play the game, the better you become. 
 
Planning & organizing 
 
If your administrative work is in chaos, and you run around at the last 
minute to find relevant material or you are not sure what chapter you must 
teach on the day it stresses you out and your learners lose faith in you and 


 210







their confidence will be very low. Take time to prepare and organize one 
self. Always be relaxed and composed. 
 
Personal Presentation 
 
Respect your learners enough to present yourself appropriately. Dress for the 
occasion, there is no specific dress code, just let your personality come out 
and dress to make yourself feel good and confident. 
 
Environment 
 
Make your classroom a relaxed and fun place to be, let it reflect your 
personality. It does not matter if you at a private institution or disadvantaged 
institution there are ways and means to do this. The environment you work 
in makes a big difference to how you do your work. 
 
Quarterly parent meetings 
 
Have a meeting at the beginning of every term (not a general meeting but for 
the parents of your mathematics students only). List topics that will be done. 
List the number of work pieces, (e.g. test, class work, tasks, homework and 
assignments) that will be done and how the marks will be compiled at end of 
the term. Explain to parents how you will be dealing with topics and what is 
expected from the learners and the parents. Arrange a social event for the 
term where learner, teachers and parents can interact in a relaxed 
environment. 
 
Study methods 
 
Make time to teach learners how to study mathematics (make & take notes, 
file handouts and keep tutorials for revision). 
 
Motivation and time-outs 
 
A few days into a topic learners or facilitators sometimes become frustrated 
for various reasons. That’s the time when you should take a time out. e.g. 
(stop what you doing, summarize what has been done and what still need to 
be done. Find out what the problems are. Calm down and refocus.) 
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3. Promoting Quality results for your institution 
 
Performance enhancing programme. 
 
Sanctor High School matric 2009 overview 
 
1 Aims 
2 Selection 
3 The programme 
4 Admin 
5 Outcomes 
 
AIMS 
 
VISION: The promotion of a culture of learning by offering a service 
to grade 10 learners up until grade 12 to assist them to achieve quality 
Matric results in all subjects, especially mathematics and science, and 
the life skills to enable them to reach their full potential.  
 
MISSION STATEMENT:  To provide accessible, professional, 
dedicated, accountable assistance and guidance to the matric 2009 
learners to achieve quality matric results in the disciplines of Math’s 
& Science in a safe and secure environment, which is conducive to 
enthusiastic scholarship and the holistic development of the learner's 
potential, including furthering the learner's ability to be at ease with 
the subject matter.  
 
MOTIVATION: There is a clear and identified need for a 
programme to assist parents, present learners and those of the future to 
attain improved results in the fields of Mathematics and Science in the 
Grade 12 examinations. The final results of which impact on the 
ability of the learners to choose and study further careers, which will 
increase their potential as valuable contributors towards an 
economically viable society.  
 
It has furthermore been established that learners are hampered by a 
lack of accessibility in guidance counseling.  
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THE PROGRAMME: The programme is aimed at raising the 
awareness of both the parents and the learners to the fact that 
improvement in what is perceived as difficult study disciplines is an 
achievable goal, when set in the context of a safe and conducive 
Environment, which promotes the culture of learning and 
comprehension of the disciplines offered.  
 
The group is known as SANCTOR JEWELS with 30 students 


 
 
• This programme is geared to assist learners who are already doing 


well academically to reach their full potential. 
• Learners were selected in grade 10 (2007) and will be nurtured 


until they complete grade 12 in 2009. 
• There is a planned timetable and revision schedule leading up to 


the final examination in matric (2009). 
• There progress is being monitored, with regular report backs to the 


parents. 
• They receive career guidance and directional assistance. 
• Preparation for tertiary education. 
• The programme is administered in the best interest of the selected 


learners. 
• Tuesday afternoons: Mathematics 
• Thursday afternoons: Physical science 
• Saturday mornings: Leadership skills  


 213







 214


Excursions per school term 
a) Career guidance 
b) Life skills 
A new grade 10 group was started this year. 
 
Acknowledgments: Sean Covey (The 7 Habits of Highly Effective Teens ); 
John Kehoe(Mind Power into The 21th Century); Dr VG Govender and 
Sanctor Jewels group 








Using web-based assessment tool to help diagnose misconceptions in 
rational numbers 


Presenter: Roger Layton 
Phase: SP 


Duration: 1 hour 


Background 
There is a wealth of research available on the misconceptions discovered 
within the domain of the rational numbers specifically in the areas of the 
including decimal fractions and the common fractions. 
Whereas these misconceptions have been studied and reported over more 
than 30 years of research, they continue to arise in learner’s behaviour when 
confronted with problems in the rational numbers. 
Two specific examples of these misconceptions are :- 


• The ordering of decimal numbers : in which many learners struggle 
with finding the smaller of two numbers such as 0.395 and 0.3. 


• The addition of fractions : in which 
4
1


3
1
+ is incorrectly calculated as 


7
2 . 


Participants 
This workshop will take place in a computer room environment, in which 
the computers are linked up to the Web. It is required that the participants 
have sufficient computer literacy to be able to use the Internet and the Web. 
User codes will be set up for the participants in advance of the workshop. 


Workshop 
The workshop will commence with an outline of the problems of rational 
numbers and an in introduction to the web-based assessment tool. 
The participants will then spend around 30 minutes using the tool in 
answering a range of questions, and will work individually if possible. 
The individual users will each get a different set of questions, since there is a 
large bank of questions available, all derived from common question 
templates. The questions are selected form the bank of test items in terms of 
the answers given by the users. This is a form of computer-based 
assessment. 
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Following the practical session we will then discuss the experiences as a 
group and explore how this can be effective, and analyse particular questions 
that were presented. We will also discuss how this can be implemented in 
practice and the kinds of problems that will arise in rolling such as 
technology out into schools as a supporting tool. 
 
Should the computer laboratory not be available a paper-based test will be 
used instead. 


Workshop Goals and Outcomes 
The primary goal is to introduce the participants to the scope of educational 
technology for diagnostic assessment, as well as to discover practical issues 
that will confront the widespread roll out and utilisation of such technology. 
I am hoping for the following outcomes from this workshop:- 


• An appreciation among the participants of how educational 
technology can be used to help with learner’s difficulties 


• An appreciation among the participants of the range of 
misconceptions associated with the rational numbers and how these 
can be remedied. 


• A better understanding of practical realities in implementing 
computer-based diagnostic assessment on a wide-scale. 








FETAL HEART RATE – CAN IT PREDICT GENDER? 


Kerryn Leigh Vollmer 


RADMASTE Centre 


Senior and FET phase 


1 hour 


30 participants 


 


Description of Content 


Workshop is focused on Learning Outcome 5 in the Senior phase, and Learning 
Outcome 4 in the FET phase. 


There is a belief that the gender of an unborn child can be predicted by taking their 
heart rate.  This is based on the fact that women usually have higher metabolic 
rates than men and therefore, have a slightly higher heart rate. 


The participants will assess this statement by finding their heart rate.  All 
participants’ heart rates will be organized into a double stem-and-leaf diagram.  
They will find the mean, median, mode, range, lower, and upper quartile, and 
interquartile range from the data collected.  These will be used to compare the 
heart rates of men and women to test whether this statement has any validity. 


 


Motivation for running this Workshop 


Too often, data handling is taught with little relevance to our learners’ lives.  
Teachers or textbooks make up data about the test marks of other classes, or the 
length of leaves on a tree… or some other obscure information.  This data is 
collected from the class, and so it has relevance to them.  No textbook is needed. 
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by Peg Plumbo, CNM (see more from this expert)  


 
I have recently heard that the heart rate of a fetus can usually predict the gender 
of the baby. For example, if the heart rate is consistently over 140, it's usually a 
girl; under 140, it's usually a boy. Is this true? My baby has ranged from 150 to 
155 beats per minute.  


 
This belief is based on the fact that women usually have higher metabolic rates 
than men and, therefore, have a slightly higher pulse rate.  
Actually, there is no correlation between fetal heart rate and gender -- and it has 
been studied. This is an "old wive's tale" that will not die.  
Having said that, it is fun to try to guess gender based on heart rate, and because 
we have no other ways of doing this (short of amniocentisis and ultrasound), it is 
harmless enough.  
You will find, too, that as gestation advances and your baby's neurological system 
matures, the heart rate will slow a bit. So, it looks like we all start out female, 
which genetically happens to be true.  
Happy guessing.  


 


www.parenting.ivillage.com/pregnancy/0,,midwife_3p7c,00.html 
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http://parenting.ivillage.com/author/bio/0,,70x1,00.html






Title:  "Putting Autograph to work in teaching Statistics" 
 
Presenter: Douglas Butler 
Institution: Director, iCT Training Centre, Oundle School, UK 
Target Audience: General 
Duration: 2h 
 
Autograph is a wide ranging tool for creating dynamic images in 2D and 
3D coordinate geometry. However, this workshop will concentrate on its 
data handling capabilities.  
 
A range of data sets will be provided, from which the basic principles of 
single variable and bivariate statistics can be explored: scatter diagrams, 
histograms, box plots, etc. 
 
Finally, handsome diagrams will be created and pasted into Word, along 
with comprehensive tables of values and all relevant calculations. 
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EXPLORING TESSELLATION OF POLYGONS IN GRADE 7  
 


Vuyokazi Mtolo  
 
 


CONTEXT 
 
I am Vuyokazi Mtolo, an educator at Kei Bridge Farm School, teaching Grade 
six and seven all Learning Areas. The school has a total enrolment of 96 
learners and three educators. It was established in 1989 and it falls under 
Queenstown District. All these years the school was operating in an old 
farmhouse until the Department decided to build two prefab classrooms in 2004. 
The school has no electricity; we are struggling to get water because we depend 
on water from the tanks. Learners come from poor backgrounds they cannot 
afford school financial demands. Most of them are staying with their 
grandparents who are illiterate and they depend on their pension grants. The 
learners are coming from different neighbouring farms, which are; Mc Bride 
Village, Who can tell and Merino Walk Village. The school decided to apply for 
learners’ transport because most learners walk a distance of more than 10 km to 
school and that affects their performance at school.  
 
JUSTIFICATION 
 
The main reason for choosing this topic is to demonstrate to learners and other 
teachers on how to tessellate shapes and show the artistic beauty of 
mathematics. I also want to develop my understanding on how to investigate 
patterns on tessellation designs. I want to empower learners with skills of 
designing different patterns focusing especially to those learners who are 
interested in pursuing engineering careers and designs. I was never taught 
tessellation at school and I also did not teach it to my learners. With the help 
that I have received from RUMEP I am encouraged to investigate and learn 
more on the concept, hence the interest in doing more research on tessellation.  
 
BACKGROUND READING 
 
Tessellation is part of the learners’ daily routine because they play geometric 
games and manipulate these resources daily. This idea is supported by Gibbs 
and Sihlabela (1996) stating that, “out of string patterns can come the 
identification of standard geometrical shapes, triangles, squares, kites, angles 
and parallel lines. These games challenge learners with practical experience 
exploring the fun in mathematics. The educator can help learners to make the 
connection between Mathematics and nature in various ways. When introducing 
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a mathematics concept such as tilling (tessellation), the educator can show 
learners’ real examples find in nature.  
 
The success of teaching geometry depends on the stimulation of learners’ level 
of understanding. The role of the teacher is to take learners step-by-step to 
better understanding of geometry. Teaching geometric shapes, tessellation and 
construction in particular is the ‘core’ of teaching mathematics. Rademeyer 
(1995) supports this and states that both arithmetic and algebra are implicated in 
the study of geometry. A polygon is a closed geometric shape with three of 
more straight lines as sides. Polygons are either regular or irregular. Regular 
polygons are polygons with equal sides. Some polygons are used for single 
tessellation, meaning a tessellation created with one type of polygon. Therefore 
tessellations designed with one type of polygon are called regular tessellation. If 
two or more types of regular polygons are used to create a tessellation, it is 
called a semi-regular tessellation.  
 
LESSON PLANNING 
 
Grade 7 
Topic: Exploring Tessellation in Grade Seven  
 
Learning Outcome 3 
Space and Shape   
The learner will be able to describe and represent characteristics and 
relationships between two-dimensional shapes and three-dimensional objects in 
a variety of orientations and positions.  
 
Assessment standard: 


 Use a pair of compasses, ruler and protractor to accurately construct 
geometric figures for investigation of own property and design of nets. 


 Make two-dimensional shapes, three-dimensional objects and patterns from 
geometric objects and shapes (e.g. tangrams) with a focus on tilling 
(tessellation) and line symmetry.  


 
DESIRED OUTCOMES FOR THE LESSON SEQUENCE  
1. Construction of different triangles (equilateral, isosceles and scalene)  
2. Tracing equilateral triangles 
3. Joining triangles creating basic shapes (rhombus, trapeziums, parallelograms 


and hexagons) 
4. Discovering of other shapes.  
5. Drawing, cutting, identifying shapes and creating designs.  
6. Tessellation of polygons (pentagons and hexagons) 
7. Creating a soccer ball with pentagons and hexagons. 
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Lesson 1  
In the introduction lesson learners will be provided with strings to explore and 
create different shapes with strings. 
 
Lesson 2  
Learners will be given instructions to follow when constructing equilateral 
triangles using mathematical instruments in pairs and then individually. They 
will then measure the sides and angles of the triangle they have constructed to 
investigate the properties they will use to define the triangle.  
 
Lesson 3  
Learners will be given instructions to follow when constructing isosceles 
triangles using mathematical instruments in pairs and then individually.  They 
will then measure the sides and angles of the triangle they have constructed to 
investigate the properties they will use to define the triangle. 
 
Lesson 4 
Learners will be given instruction to follow when constructing scalene triangles 
using mathematical instruments in pairs and then individually. They will then 
measure the sides and angles of the triangle they have constructed to investigate 
the properties they will use to define the triangle. 
 
Lesson 5  
Learner will trace and cut at least 24 equilateral triangles in each group to 
prepare for the next lesson.    
 
Lesson 6  
Learners will use the traced equilateral triangles to create basic shapes of their 
own choice and define them according to their properties.   
 
Lesson 7  
Learners will continue to investigate more shapes formed by using equilateral 
triangles. They will keep on adding triangles in a hexagon to form a star and add 
more to form a bigger hexagon.  
 
Lesson 8  
Learners will draw a circle in an A4 paper using a compass and cut it out.  
Follow the instructions of given to fold and cut it into an octagon and then 
identify the type of polygons formed.   
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Lesson 9  
Learners will draw a circle in an A4 paper using a compass and cut it out.  
Follow the instructions of given to fold and cut it into a hexagon and then 
identify the type of polygons formed.   
 
Lesson 10  
Learners will be given opportunity to decide what they want to do with the 
shapes they have cut out previously, e.g. other group must use the pieces of 
different polygons to make a football by gluing together different polygons they 
have cut out. Other groups must make tablemat using pieces of pentagons only 
or pieces of hexagons only.  
 
Lesson 11  
Learners will trace and cut more copies of hexagons and pentagons using 
different colours of chart paper. They will prepare the material to make a soccer 
ball.  
 
 
OBSERVATIONS  
 
Observation 1  
Learners were playing with strings creating different shapes and playing the 
game of strings. They produced very exciting designs which demonstrated great 
skill of creativity. Some of their creations were also new to me. They enjoyed 
playing these games. Learners were working in pairs constructing equilateral 
triangles. Some learners had problems in handling a compass, instead of using a 
compass when making arcs they used free hand. I then demonstrated on the 
board using chalkboard compass. In Group C one member used his own 
strategy of using a paper when drawing arcs. I discouraged them and explain the 
importance of using a compass. They also  struggled in measuring angles not 
getting equal angles and I showed them how to measure angles with a 
protractor.  
 
Observation 2  
I extended the previous activity by letting them construct an isosceles triangle. 
The problem was on not listening to the instruction and they end up with a 
triangle with all angles equal. When I asked them how did they construct I find 
that they were not listening to my instructions. Some did not know what type of 
triangle was formed, but they were able to explain what they have observed 
from this triangle by giving reasons for their answers.  
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Observation 3 
We continued with construction of triangles to scalene. They managed to 
construct this triangle but when they were measuring the angles they thought 
that they have measured incorrectly when they  discovered that all angles were 
different in size. This led to a discussion of how the angles of previous triangles 
were constructed. The groups that understood the reason were able to explain 
what type of angles was that and gave reasons for their answers.  
 
Observation 4  
Learners used equilateral triangle to trace and cut out more triangles. This was 
not easy some learners couldn’t make equal sizes of the same shape. It took us 
more time to cut more triangles; they suggested that they’ll do more triangles at 
home because each group was supposed to have at least 24 triangles.  
 
Observation 5  
All the groups had their equilateral triangles ready this day though others 
complained that others did not do their homework. They tried to form different 
shapes using equilateral triangles. Some made shapes by placing the sides of a 
triangle together with sided coinciding exactly. Others put sides together but 
they were overlapping. Others made shapes by placing vertices together. I asked 
them to identify the shapes they have made by putting the triangles together. 
After a bit of a struggle with more guidance they were able to identify rhombus, 
trapezium, parallelogram and hexagon. 
 
Observation 6  
Learners worked in groups and they were able to communicate their ideas in 
deciding which shape can be formed when adding more equilateral triangles on 
a hexagon. They needed more guidance in using 12 equilateral triangles to make 
a star. One of the groups managed to create a star and explain to others that they 
started with a hexagon and then added one triangle on each side to make a big 
star. They started adding more triangles to a star and were able to form a big 
hexagon. I was thrilled by their creativity.  
 
Observation 7  
They continued with the previous lesson investigating how many original 
hexagons can be formed in that big hexagon. There was not a single group, 
which answer this question correctly. I suggested that they have to different 
colours to colour all the hexagons found that big shape. Those who got 8 
hexagons were delighted to share with others how they have counted their 
hexagons. It was then that the other groups also managed to see the 8 hexagons.  
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Observation 8  
We looked at the basic hexagon done in lesson 5, where we were doing different 
shapes formed with equilateral triangles. This activity resulted in a very fruitful 
discussion of why a rhombus is called a special square. I was thrilled when 
Zintle explained to the class that we found that in both shapes the sides are 
equal but the angles are different from the ones in a square. In a square the 
angles are all equal to 90° each and in a rhombus the opposite sides are equal. 
They were then very keen to continue placing these triangles and cover the 
whole school veranda. They were not sure of the number of triangles they will 
need to cover the veranda.  
 
Observation 9 
Learners were folding the circle to create shape they were able to identify the 
shape they have created as an octagon and give reasons for their answer.  They 
did not know that there is a regular and irregular octagon; they thought that if 
the shape has eight unequal sides it is not an octagon. My lecturer explained the 
meaning of the terms regular and irregular octagon. One of the groups managed 
to explain how many angles were formed in the center and also the size of each 
angle giving reasons for their answer. Though all learners enjoyed this activity 
of tessellating octagons others struggle because their shapes had unequal sides 
so they were not fitting well to each other.  
 
Observation 10     
Learners were constructing hexagons on this day and it was not easy to fold half 
a circle into three equal parts. Other learners were unable to follow my 
instructions and I had to code switch and  demonstrated the folding strategy 
again. After making one hexagon in their groups I asked them to trace and make 
more hexagons in each group. They could not finish this activity, and I ask them 
to cut more shapes at home and prepare to do more activities on hexagons the 
following day.  
 
Observation 11 
They were very eager and ready to start the project. They started by working on 
my table as a class covering the surface with the hexagons. That caused a very 
chaotic situation. I suggested that they work in groups, each group working in 
one corner of the table. They were able to explain the process they follow in 
putting these shapes together.  
 
Observation 12  
Learners were requested to trace and cut out hexagons and pentagons in 
different coloured papers. Learners were expected to create a ball using plastic 
bags to form a ball shaped round. I demonstrated for the on how to paste the 
hexagons and pentagons. They were struggling to follow my instructions. They 


45 
 







were unable to finish it in one day. They had to do it again in the following day. 
When one group managed to finish their ball other groups were far behind in 
completing their ball. They were learning and coming up with different 
strategies on how to complete the project on their own. This was the last lesson 
on tessellating.  
 
 
EVALUATION  
 
What worked well? 


 Learners were very excited and interested in the lesson since they were 
allowed to learn in their own pace.  


 Learners were working in small co-operative groups assisting each other in 
understanding the concept of tessellation since this was a new topic to the 
majority of learners.  


 I could also see the progression of the lessons form one concept to the other, 
taking triangles using them to form other shapes like rhombus, trapezium 
and parallelogram etc.  


 Considering the pace of learners in doing the activity helped because they 
were able to discover most of the things on their own through probing and 
guiding questions.  


 Learners were able to create their own design using different colours of 
polygons and they were also able to have suggestions of what could be done 
with the shapes.  


 The planned activities engaged learners practically throughout the lessons.  
 
What did not work well? 


 Learners were sometimes not listening to the instructions, which resulted in 
other groups coming up with wrong shapes and struggle to finish the task in 
time.  


 I had to use mother tongue (Xhosa) sometimes to make them understand 
better what is expected from the task.  


 The inability to use compass to construct triangle and protractor to measure 
angles was a problem to most learners.  


 They were unable to cut accurate shapes, which resulted in their designs not 
fitting well.  


 Some learners were frustrated when struggling to fold the circle according to 
the instructions when making hexagons. 
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REFLECTION  
 
Reasons for what worked well  


 Arranging learners into small co-operative groups allowing them to share 
and explain to each other helped me to move easily throughout the lessons. 


 Thorough planning of the activities with clear progression assisted me in 
achieving the outcomes of my lessons.  


 Involvement of learners in practical activities allowing them to experience 
the fun in mathematics while learning the concept of tessellation was the 
main aspect which my lessons successful.  


 Explaining some instructions in mother tongue and also allowing learners to 
communicate in their mother even when giving feedback to other groups 
gave more learners opportunity to put their ideas across.  


 Probing learners to give reasons for their answers demonstrate better 
understanding of the lessons.  


 Letting learners investigate and discover things on their own without 
interfering gave them opportunity to come up with more ideas on how to 
apply what they have learned. 


 
Reasons for what did not work well  


 It was the first time for some learners to handle mathematical instruments 
could not measure the angles correctly. 


 Some learners were not accurate in cutting and tracing the triangles that 
created problems when tessellating the pieces.  


How to improve  
 


 Start from what learners know and give all learners opportunity to finish and 
understand the new concept that is introduced.  


 Focus on all the learners in the class and make sure that they all understand 
the lesson.  


 Give all learners time to finish and understand the previous lesson before 
moving on to the new lesson.  


 Work closely with other mathematics educators in the schools to avoid the 
problem of learners not understanding what was taught in the previous grade.  


 
 
RECOMMENDATIONS  
 


 Relate the mathematics that you teaching in the real life situation of the child 
to encourage creativity and application of what was taught in school.  


 Always make integration with other learning areas. 
 Teachers in lower grades should introduce geometry.  
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  A teacher should be pro-active and be ready to change the approach if 
learners struggle to ensure maximum participation of all learners in the class.  


 
 
REFERENCE  
 
1. Clements, D. and Samara, J. (2000) Young Children’s Ideas About Geometry. (p. 482-488). 
2. Gibbs, W. Sihlabela, M. (1996). String Figures.  Mathematics in School. (p. 25-26).  
3. Rademeyer, P. (1995). Advice on the Teaching of Mathematics. (p. 7-8)  
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APPENDIX: LEARNER’S WORK 
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Addition of Numbers from left to right 
Presenter: Mokhethi Ditshego 


Institution: Patrick Mashego Primary School 
P.O. Box 753, Kagiso 


Mogale City 
1744 


 
Target Audience: Intersen Phase 
Duration: 2 hours 
Maximum number of participants: 30 
 
Description of content of workshop 
 
What will be done in the workshop? 
 
Adding Money teaches Place Value 
 
In real life we use money daily to buy food, clothes and to pay for rent and other 
import things, when we pick up money and count it we always touch the biggest 
notes first. When we add money to a first amount of money we add the biggest 
notes first. Yet when we teach addition in the classroom we make the learners 
add the smallest numbers first. This is not what happens in real life. We teach 
learners ‘nonsense’ instead of ‘number sense’. 
This workshop will help participants change how they view addition in the 
classroom. The key to this is using place value. Teach learners about “Muscle 
numbers’ and calling numbers by their correct place value name. once you have 
taught about the correct use of place value your approach to teaching 
mathematics will change forever.  
 
What the participants will be doing  
 


 Use base 10 blocks and a place value board to add and subtract 
 Add ‘fake money’ to observe what happens in real life. 
 Use place value dice and an action dice to help with the addition and 
subtraction of the money. 


 Move from the concrete to the written form of addition starting from the 
biggest numbers first. 


 Learn about ‘Muscle Numbers”. 
 
Why is the workshop important? 
 
It is important to teach ‘number sense’ and not some algorithm for addition 
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If educators and learners call numbers by their correct place value name the 
problems associated with place value are cleared up 
How will it help participants? 
 
It will help them cover part of LO1 as set out below: 
Grades 4 – 6 
 
Learning outcome 1 
 
Learning Outcome 1 develops learners’ understanding of: 


 What different kinds of numbers mean. 
 How they relate to one another. 
 Their relative size. 


 
Since learners’ number range is continually expanding all the time, lost of 
attention needs to be focused on understanding the concept of place value so 
that learners develop a sense of large whole numbers and decimal numbers. 
 
Motivation for running workshop 
 
This workshop will definitely address the problems our learners encounter in 
our classrooms concerning place value. They will begin to know the placement 
and value of numbers for example in 345; the value of the 4 is 40 (Forty) and 
not 4. This 4, its place is the tens column and has one muscle, and its value is 40 
(forty). The idea or concept of carrying numbers form the units, tens, hundreds, 
and thousands has been done away with. Addition is going to be easier to be 
done since they will be adding in tens, hundreds, thousands etc. the concept of 
expanded notation will also be addressed. 
 
Muscle Numbers 
 
Look at this number: 2341: say this number aloud to yourself. Two thousand 
three hundred and forty-one. Which number do you think is the most powerful?  
It is two thousand.  
 
The muscle numbers: Use your arm and leg muscles to help you remember 
which is the most powerful number. The presenter/ facilitator is going to 
demonstrate the muscle numbers for the participants. The participants in turn 
will be asked by the facilitator to demonstrate certain numbers.  
 
Note: 10³= 1000 and the exponent 3 denotes the number of muscles in a 
thousand. There are 3 muscles in a thousand. 
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Note: 10² = 100 and the exponent 2 denotes the number of muscles in a 
hundred. There are 2 muscles in a hundred. 
Note: 10¹ = 10 and the exponent 1 denotes the number of muscles in a ten. 
There is 1 muscle in a ten. 
Note: 10º = 1 and the exponent 0 denotes the number of muscles in the unit’s 
digit. There are zero muscles in a unit (1 – 9). 
 
Calling numbers by their correct name (place value) 
2341: this number is called 200 (two thousand). It is most powerful. 
2341: this numbers is called 300 (three hundred). It has two muscles in the 
arms. 
2341: this number is 40 (forty). It has one muscle in the arm. 
2341: this number is called 1 (one). It has no muscles it is very small and weak, 
poor little one! 
 
How will the time slot be broken up? 
 
Activity 1 
 


1. Write down your house number 
2. Double it  
3. Add the number of days in a week 
4. Multiply by 50 
5. Add your age 
6. Subtract the number of days in a year (365) 
7. Add 15 
8. What do you observe? Can you explain to us? (10 Minutes). 


 
Activity 2 
 
Muscle numbers – 25 Minutes 
 
Activity 3 
 
Calling numbers by their correct name – 25 minutes 
 
Activity 4  
 
Addition of numbers from left to right – 30 minutes 
Presenter explaining to the participants 
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Activity 5 
 
Participants are given addition sums to solve in their respective groups (30 
minutes) 
 
Activity 2  
Muscle numbers 
 


a) 1 has no muscle it is weak. Poor little one.  
b) 31 has one muscle. The presenter demonstrates the number 31 to the 


participants, and also tells them how it is called. 
c) 431 has two muscles. The presenter demonstrates the number 431 to the 


participants, and also tells them how it is called. 
d) 6431 has three muscles. The presenter demonstrates the number 6431 to 


the participants, and also tells them how it is called. 
 
 
Activity 3 
Calling numbers by their correct place value names 
 
Example  
 


a) What do we call 11 in English?  Eleven instead of Ten and One  
b) What do we call 12 in English?   Twelve instead of Ten and Two 
c) What do we call 13 in English?  Thirteen instead of Ten and Three 
d) What do we call 13 in Setswana?  Some le boraro 
e) What do we call 13 in Afrikaans?  Dertien instead of Tien en Drie 


 
Addition of two digit, three digit, four digit and five digit numbers from left to 
right 
 


a)   78 = (70 + 8) 
       + 46 = (40 + 6) 
          110 
 10 
  4 
        12 4 
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b)   278 = (200 + 70 + 8) 
              + 537 = (500 + 30 + 7) 


  700 
  100 
   10 
                 5 
             815 
 


c)   3956 = (3000 + 900 + 50 + 6) 
2349 = (2000 + 300 + 40 + 9) 


  5000  15 = 10 + 5 
  1200 
      90 
      10 
                         +   5 
  6200 
    100 
                     +   5 
  6305 
 


d)   27492 = (20 000 + 7000 + 400 + 90 + 2) 
48979 = (40 000 + 8000 + 900 + 70 + 9) 
60 000 


  15 000 
    1 300 
       160 
         10 
                       1 
              76 471 
 
Activity 5 
 
Add the following numbers from left to right  
 


a)    79 
                                + 85 
 


b)    97 
             + 298 


 
c)           2995 


           + 788 
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d)    348 


         + 178 
 


e)    1786 
           + 639 


 
f)    175 


         + 289 
         +   96 


                                 + 268 
 


g)    2784 
                    +      93 


          +    259 
           


 
References  
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HOW I TEACH PATTERNS 
 


Lawrence Mathebula 
 


Siligane High School Mpumalanga 
 
I would like to share with you activities that I used to teach patterns.  These 
activities were used to give learners the opportunity to achieve the following 
assessment standard: 
 
Assessment standard 10.1.3 
Investigate number patterns (including but not limited to those where there is a 
constant difference between consecutive terms in a number pattern, and the general 
term is therefore linear) and hence: 
a) Make conjectures and generalisations 
b) Provide explanations and justifications and attempt to prove conjectures 


 
 And partially 
Assessment standard 10.1.3 
a) Demonstrate the ability to work with linear  functions 
b) Recognise relationships between variables in terms of numerical,  verbal and 


symbolic representations and convert flexibly between these representations 
(tables, words and formulae) 


 
Activity 1 (one lesson of 35 minutes) 
 
Learners completed Worksheet 1: Exploring patterns 
 
I made the following observations 
1. Learners copied patterns with Match sticks 
2. Learners drew one more pattern 
3. I encouraged learners to make observations and conjectures.   
    Learners counted, described patterns in words, made tables. Wrote algebraic 
expressions. 
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Activity 2 (Two lessons of 35 Minutes each) 
 
Learners completed Worksheet 2: Exploring patterns 
 
I made the following observations  
1. Learners observed and made conjectures 
2. Learners described the pattern in words 
3. Learners wrote an Algebraic Expression (example) 
 
Activity 3 (One Lesson of 35 minutes) 
Learners completed Worksheet where they were given the opportunity to generate 
their own patterns. 
 
To my astonishment the learners actually generated their own patterns. 
 


• The learners used match sticks 
• They converted the patterns into numbers 
• They then decribed the patterns in their own words and wrote the patterns as 


an algebraic expression. 
 
Test (35 Minutes) 
 
The learners then wrote a test with astounding results. 
 
 
Reference 
  
I used activities that Sue Southwood from the VULA Outreach programme designeand used during when 
she presented a workshop.  (the beginning of January 2008) 








 
SO YOU WANT YOUR PAPER TO LOOK GOOD? 


Presenter: Marc Ancillotti 
Institution: St Stithians Girls College 


Target Audience: SP and FET 
Duration: 2h 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Some ‘Tips and Tricks’- Customizing MS Word for Maths 
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Tips and Tricks Using MS Word 
 
Setting Up 
 


• Before drawing figures etc, it may be useful to check the following: 
 Tools > Options > 


   
  
 
Select the tab “General”: Ensure that you have unselected “Automatically create 
drawing canvas when  inserting AutoShapes.”  
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 >Tools > AutoCorrect Options >  


 
 
 
Select the tab, “Autoformat as you Type”: Ensure that you have unselected 
“Automatically Numbered Lists” & “Automatically Numbered Lists”. 
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> Click on DRAW, on the bottom left corner of your page.  
Select GRID. (You may need to click on the down ‘arrows’ first.) Ensure that you 
unselect “Snap objects to Grid” and “Snap objects to other Objects.”  
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Customizing YOUR Tool Bar 
 


• It will save time if you can customize your own personal computer, or a 
computer that you use often, to keep certain settings and store certain tool 
bars. (These are saved to the normal.dot template and if ever asked, respond 
‘yes’ to overwriting or saving there.) 


  


 Useful Icons   
 
 To insert an icon into the tool bars at the top of the screen, do the following: 
 Go to: View > ToolBars > Select the ‘Customize’ option at the bottom of that 
page.  
  
 Then select the ‘Commands’ tab and scroll down to the Insert option.  
 There you can choose those icons that you would like to ‘drag’ onto your 
 toolbars, thereby personalizing/customizing your toolbar.  
 Symbol and Equation Editor are extremely useful. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


114 
 







 
If you scroll down even further, to the Format option, you can choose many other 
icons, like superscript and subscript, which are extremely useful in the world of 
Maths! 
 
DRAWING OBJECTS  


 
e. • Drawing Regular Shapes – Like Oval vs Circle and Rectangle vs Squar


 
 Click on the ‘Oval’ Icon on the Draw tool bar and hold down the SHIFT 


key. 
 Holding SHIFT will give you a regular shape, like a circle, or square or
 equilateral triangle, etc. depending on the shape that you select.   
   
  
 
 vs and vs 
 
 
  
Try drawing Lines, whilst holding SHIFT. Besides getting perfect horizontal or 
vertical lines, you will also be able to change the angle of inclination by increments 
of 150 at a time.  
 
Moving/dragging an object, whilst holding SHIFT will keep the object in the same 
horizontal or vertical plane.   
 
Holding SHIFT and then ‘clicking’ on several objects will group them together so 
that they are all affected equally by the resulting ‘function’. To select drawings or 
objects it may be quicker to use the ‘Select Objects’ arrow/Icon on the Draw tool 
bar.  
  
Holding CTRL and then Clicking on an object will copy that object. You can then 
drag the object to where you want to place it. Remember to release your mouse 
button before releasing the CTRL key, otherwise the object will be merely moved 
and not copied.  
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Holding down CTRL and SHIFT simultaneously will copy an object and keep it in 
the ‘same plane’.  
 
Some advice drawing the following diagrams: 
  
 


C  
E 


 
 


A B 
D  


 
When you select the AutoShapes option on the Draw tool bar you will be given 
several options to then choose from. More often than not you will choose from the  
lines and basic shapes options.  
 
To draw a semi-circle you must choose the arc option from the basic shapes menu. 
Remember to hold SHIFT when drawing the arc so that it is regular. 
Hint: to ensure that points of contact are exact, and there is no overlap (unsightly 
intersections), you may choose to ‘zoom’ into your page. Try zooming to 200%, or 
even more! You can then move lines and objects with greater precision.    
 
 


C


D


A 


P B 


E 


1 2 
3 


1 


2 
3 


1 
2 3 


4 


F


 
 
 
 
 
 
 
 
 
 
 
 
 
 To draw the above diagram, start with a regular circle.  
 It will probably save time, and increase the degree of accuracy, if you select 
 AutoShapes, followed by the Lines menu, and then the Freeform option. 
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This way you are able to draw several lines by just clicking on the endpoints and 
continuing from there. (Don’t hold down the mouse when drawing – only click on 
9the end points.)  
  
Think carefully before choosing the starting points etc. Remember that some lines 
need to be parallel or perpendicular or tangential… Poorly drawn diagrams cause 
problems for weak and strong students alike! 
 
Use the Text Box to enter Labels. This icon is on the draw tool bar.  
 
You can type normally in the text box and then move this text box over diagrams 
etc. There is no restriction to where this text can be placed. Just ensure that you 
change some of the default settings of the standard text box. 
Double Click on the text box and a window, below, will appear on screen. Select 
the Colors and Lines tab. Ensure that the Fill Color is set to no fill and the Line 
Color is set to no line.  
Instead of drawing a new text box, and setting it up each time you require text in 
the same diagram, it is far easier to copy the text box to wherever it is required. 
(Remember the CTRL function…) 
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Always remember to select all the objects in the diagram, once you are finished, 
and to group everything together. (You will find the Group option in the Draw 
menu.) This is very important and will eliminate pieces of the diagram 
‘disintegrating’ later when you move the diagram or type new text etc. 
 
Customizing Short cut keys from the Symbol Menu 
It is often time consuming (and frustrating) to enter symbols like ×, −, •, ⊥, θ,  ∆, ≤ 
etc as these are not standard functions on the keyboard.  
Most of these functions can either be found by clicking on the Symbol icon (which 
you inserted earlier) or by using the special functions in Equation Editor.  
 
However, you can also assign a shortcut for a particular symbol by using the 
Shortcut Key option. (Ensure that the Font is set to Symbol first.) 
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So, for example, a multiplication sign can be assigned as follows:  
Click, once, on the × symbol. 
Then click, once, on the Shortcut Key button. 
A new screen will appear – see below. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You can now assign your own shortcut keys, in the space “Press new shortcut 
key:”. 
You must click on the Assign button for the change to be saved in the normal.dot 
template. 
 
For the × symbol I used CTRL M. 
Always try to assign meaningful ‘Key Sequences’ and Check first that this key 
Sequence is not assigned elsewhere.  
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Customizing from the AutoCorrect Menu 
“PROBABLY THE FUNCTION WHICH HAVE THE GREATEST EFFECT ON YOUR LIFE – 
EVER!”  
         MF ANCILLOTTI 
 
If you often work with a standard template, which contains formatted text, for 
example, an exam cover page, or a formula sheet, or even your school crest, you 
can assign (in a similar way to assigning shortcut keys) words or keys to ‘call up’ 
the formatted text. 
 
This is an extremely valuable way in which you can save time! 
Lets see how this is done. 
 Start by highlighting the text, pictures, etc. that you wish to link to your ‘key 
 word’. i.e. drag the mouse over the required ‘text’. 
 Next: Click on the Tools Menu at the top of your page 
 Select from the drop down menu the Autocorrect options.  
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In the Replace space, type the word that must be changed to your formatted text.  
The With part will contain the text that you highlighted earlier. Always ensure that 
the Formatted text option is checked.  
Always try to assign a meaningful word, which will not cause problems when you 
type normally. A word enclosed in brackets is sometimes a good option.  
 
 


• Some Short Cut Keys: 
 Undo – CTRL Z 
 Copy – CTRL C 
 Paste – CTRL V 
 Bold – CTRL B 
 Italic − CTRL I 
 Underline – CTRL U 
 Save – CTRL S 
 New Page – CTRL ENTER 
 
 
Future Lessons: 
Looking at Control D Function. 
Inserting Objects/Pictures from other programs.  
Working with the Curve option from the Autoshapes menu and then editing points 
etc. 
Changing the Order of objects when you have text, pictures, text boxes etc.  
Rotating/transforming shapes using standard and Freeform options.  
Setting/adjusting the Layout of a diagram, and wrapping text.  








HOW I USE THE INTERACTIVE WHITEBOARD FOR 
TEACHING GEOMETRY 


 
Sharon Mc Auliffe and CPUT students 


Cape Peninsula University of Technology 
Intermediate/Senior Phase 


 
 
Introduction/Content: 
We live in a time of constant change in which information and communication 
technologies (ICT) influence all spheres of our lives (Wood & Ashfield, 2008).  
We just need to observe the growth of the cell phone industry to see the extent of 
technological development.  As educators, we have to be informed of the changes 
as we deal with children that are more and more technologically literate, 
sometimes even so more than us.  One of the most recent technological 
developments within education has been the introduction of the interactive 
whiteboards to South African classrooms.  Though many schools do not have the 
basic facilities required for teaching, the government is committed to upgrading 
and developing all education facilities.  Many schools in the Western Cape are part 
of the Khanya project which gives ICT support to schools.  We are seeing the use 
of the interactive whiteboard growing in schools and we need to upgrade ourselves 
as teachers if we want to optimize the use of these technologies.  
 
This presentation looks at ways in which the interactive whiteboard can support 
and enhance whole class teaching of geometry in schools.   I lecture to prospective 
IP/SP teachers in the undergraduate BED program at CPUT.  I have used and 
experimented with the interactive whiteboard to teach a variety of topics.  However 
in this presentation, I would like to focus on using the board to enhance geometry 
instruction in schools.  Much of my research experience over the past ten years has 
indicated that teachers have difficulty in teaching geometry and I see the 
interactive whiteboard as a useful aid to their instruction.  I will demonstrate how I 
have used the interactive whiteboard to teach the following topics: 


• Tessellations 
• Angles 
• 2d and 3d shape 


Some of the CPUT students will also share lessons they have developed using the 
interactive whiteboard.    
 


35 
 







36 
 


We hope this presentation will encourage mathematics teachers to experiment with 
this new technology, as we have done.  The ‘globalising phenomenon of ICT is a 
distinct characteristic of modern times’ we cannot be left behind and we owe it to 
our learners to engage with technological developments (Wood & Ashfield, 2008: 
84).  It is crucial that we begin to enhance our pedagogical practice through the use 
of electronic resources.  
 
References: 
Wood, R. and Ashfield, J. 2008.  The use of the interactive whiteboard for creative teaching and learning 
in literacy and numeracy: a case study.  British Journal of Educational Technology, Vol 39, No 1, pages 
84-96. 
 








MAKING  MATHS  FUN 
 


NAME OF PRESENTER 
Tyger Yegambaram 


 


INSTITUTION 
Lotusville Primary School/ Durban University of Technology 


 


TARGET AUDIENCE 
Intermediate Phase – suitable for grades 4 to 7 
 
DURATION 
1 hour 
 
DESCRIPTION OF CONTENT OF WORKSHOP 
How can we make maths fun in the classroom? How can we motivate the unmotivated and motivate the 
motivated even more?  Our greatest challenge today is that the learners are not motivated to learn the basics 
in maths. Thus the onus is on the educators to equip ourselves with an arsenal of rich and exciting methods 
of disseminating information. The learner must be enticed to engage their minds and to interact in a way 
which is meaningful to their interests. Also we must demystify the maths that we want our learners to learn. 
I intend to take everyday maths and present it in a novel way. 
 
ACTIVITIES 
 
Multiplying by 9, or 99, or 999 
Multiplying by 9 is really multiplying by 10-1.     So, 9×9 is just 9x(10-1) which is 9×10-9 which is 90-9 or 
81.  Let’s try a harder example: 46×9 = 46×10-46 = 460-46 = 414. 
To multiply by 99, you multiply by 100-1.        46×99 = 46x(100-1) = 4600-46 = 4554.  
To multiply by 999, you multiply by 1 000-1.        38×999 = 38x(1000-1) = 38000-38 = 37962. 
 
Multiplying by 11 
To multiply a number by 11 you add pairs of numbers next to each other, except for the numbers on the 
edges. 
To multiply 436 by 11 go from right to left. 
First write down the 6 then add 6 to its neighbor on the left, 3, to get 9.  Write down 9 to the left of 6. Then 
add 4 to 3 to get 7. Write down 7. Then, write down the leftmost digit, 4. 
So, 436×11 = is 4796. 
Let’s do another example: 3254×11. 
 
The answer comes from these sums and edge numbers: (3)(3+2)(2+5)(5+4)(4) = 35794. 
One more example, this one involving carrying: 4657×11. 
Write down the sums and edge numbers: (4)(4+6)(6+5)(5+7)(7).   Going from right to left we write down 7.   
Then we notice that 5+7=12.   So we write down 2 and carry the 1. 
6+5 = 11, plus the 1 we carried = 12.   So, we write down the 2 and carry the 1.  4+6 = 10, plus the 1 we 
carried = 11.  So, we write down the 1 and carry the 1.  To the leftmost digit, 4, we add the 1 we carried.  
So, 4657×11 = 51227 . 
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Multiplying by 5, 25, or 125 
• Multiplying by 5 is just multiplying by 10 and then dividing by 2. Note: To multiply by 10 just add a 


0 to the end of the number.  12×5 = (12×10)/2 = 120/2 = 60. 
Another example: 64×5 = 640/2 = 320.             And, 4286×5 = 42860/2 = 21430. 


• To multiply by 25 you multiply by 100 (just add two 0’s to the end of the number) then divide by 4, 
since 100 = 25×4. Note: to divide by 4 your can just divide by 2 twice, since 2×2 = 4. 


64×25 = 6400/4 = 3200/2 = 1600.             58×25 = 5800/4 = 2900/2 = 1450. 
• To multiply by 125, you multiply by 1000 then divide by 8 since 8×125 = 1000. Notice that 8 = 


2×2x2. So, to divide by 1000 add three 0’s to the number and divide by 2 three times. 
32×125 = 32000/8 = 16000/4 = 8000/2 = 4000.                48×125 = 48000/8 = 24000/4 = 12000/2 = 6000. 
 
Multiplying together two numbers that differ by a small even number 
This trick only works if you’ve memorized or can quickly calculate the squares of numbers. If you’re able to 
memorize some squares and use the tricks described later for some kinds of numbers you’ll be able to 
quickly multiply together many pairs of numbers that differ by 2, or 4, or 6. 
Let’s say you want to calculate 12×14. 
When two numbers differ by two their product is always the square of the number in between them minus 1. 
12×14 = (13×13)-1 = 168.              16×18 = (17×17)-1 = 288.              99×101 = (100×100)-1 = 10000-1 = 
9999 
If two numbers differ by 4 then their product is the square of the number in the middle (the average of the 
two numbers) minus 4. 
11×15 = (13×13)-4 = 169-4 = 165.             13×17 = (15×15)-4 = 225-4 = 221.             
If the two numbers differ by 6 then their product is the square of their average minus 9. 
12×18 = (15×15)-9 = 216.      17×23 = (20×20)-9 = 391. 
 
Squaring 2-digit numbers that end in 5 
If a number ends in 5 then its square always ends in 25. To get the rest of the product take the left digit and 
multiply it by one more than itself. 
35×35 ends in 25. We get the rest of the product by multiplying 3 by one more than 3. So, 3×4 = 12 and 
that’s the rest of the product. Thus, 35×35 = 1225. 
To calculate 65×65, notice that 6×7 = 42 and write down 4225 as the answer.      85×85: Calculate 8×9 = 72 
and write down 7225. 
 
Multiplying together 2-digit numbers where the first digits are the same and the last digits sum to 10 
Let’s say you want to multiply 42 by 48. You notice that the first digit is 4 in both cases. You also notice 
that the other digits, 2 and 8, sum to 10. You can then use this trick: multiply the first digit by one more than 
itself to get the first part of the answer and multiply the last digits together to get the second (right) part of 
the answer. 
To calculate 42×48: Multiply 4 by 4+1. So, 4×5 = 20. Write down 20. Multiply together the last digits: 2×8 
= 16. Write down 16.  The product of 42 and 48 is thus 2016. 
Another example: 64×66. 6×7 = 42. 4×6 = 24. The product is 4224. A final example: 86×84. 8×9 = 72. 6×4 
= 24. The product is 7224 
 
Squaring other 2-digit numbers 
Let’s say you want to square 58. Square each digit and write a partial answer. 5×5 = 25. 8×8 = 64. Write 
down 2564 to start. Then, multiply the two digits of the number you’re squaring together, 5×8=40. 
Double this product: 40×2=80, then add a 0 to it, getting 800.          Add 800 to 2564 to get 3364.               
This is pretty complicated so let’s do more examples. 
32×32. The first part of the answer comes from squaring 3 and 2.      3×3=9. 2×2 = 4. Write down 0904. 
Notice the extra zeros. It’s important that every square in the partial product have two digits. Multiply the 
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digits, 2 and 3, together and double the whole thing. 2×3x2 = 12.         Add a zero to get 120. Add 120 to the 
partial product, 0904, and we get 1024. 
56×56. The partial product comes from 5×5 and 6×6. Write down 2536.     5×6x2 = 60. Add a zero to get 
600.         56×56 = 2536+600 = 3136.        
One more example: 67×67. Write down 3649 as the partial product.      6×7x2 = 42×2 = 84. Add a zero to 
get 840.    67×67=3649+840 = 4489. 
 
Multiplying by doubling and halving 
There are cases when you’re multiplying two numbers together and one of the numbers is even. In this case 
you can divide that number by two and multiply the other number by 2. You can do this over and over until 
you get to multiplication this is easy for you to do. 
Let’s say you want to multiply 14 by 16. You can do this:     14×16 = 28×8 = 56×4 = 112×2 = 224. 
Another example: 12×15 = 6×30 = 6×3 with a 0 at the end so it’s 180. 
48×17 = 24×34 = 12×68 = 6×136 = 3×272 = 816. (Being able to calculate that 3×27 = 81 in your head is 
very helpful for this problem.) 
 
"Vertically and Crosswise":  
Suppose you want to multiply 7x78. Here is how to do it  
"vertically and crosswise":  


 
Vertically is 8x7 = 56. Crosswise is 70x7=490. Add the 9 in the tens place to the 5 in the tens place.  
                                        49  
                                          56  
               Your answer is 546.  
  
Suppose you want to multiply 34x67.  


 
First, vertically. 3x6 is 18 (actually 1800)  
Then crosswise. 6x4 + 3x7 = 24 + 21 = 45 (actually 450)  
Then vertically. 4x7 = 28.  
 
                                         18  
                                           45  
                                             28  
                  The answer is 2278. With practice you can do this in your head, even if the numbers you are 
multiplying are several digits long. 
 
Find a pattern between the product of the last digit of two numbers and the product of the two numbers. 
27 x 49 =  1 323         7 x 9  = 63  The last digit is 3 
Without doing any working find the last digit?   15 x 34           23 x 17           148 x 168 


 
 How many triangles of all sizes are there in the figure below? 
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How many different size squares can you find in the following figures? 
                                  
 
 
 
 


 
How many different angles can you find in this figure? 
Is there a pattern? 


 
 
 
 


 
 
The arrangement of numbers below is called Pascal’s Triangle: 


                                                          1 
                                                     1         1 
                                                1        2         1 
                                          1         3          3         1 
                                      1       4          6          4          1 
                   


If this pattern continues what will the third number from the left in the eighth row be? 
 
 
                                            1 + 3  = 4 
                                        1 + 3 + 5 = 9 
                                  1 + 3 + 5 + 7 = 16 
                            1 + 3 + 5 + 7 + 9 = 25 
                      1 + 3 + 5 + 7 + 9 + 11 = 36 
What is the sum of the first 10 odd numbers? 
What is the sum of the first 100 odd numbers?  Can you see a pattern? 
 
 How many different numbers can you make using the digits 1,2 and 3? 
 


  The diagram has 8 points on the edge of the circle. Each point is joined to every other 
point with a straight line of thread. How many straight lines are there in the diagram?  
 
Place the digits 9,4, 7, 6, 5, 1, in the boxes in order to get the largest result.  


     [ ][ ] x [ ][ ] + [ ] x [ ] =  ? 
 
Dave’s parents have 5 children Tiger, Kyle, Peter, Paul and ____________ 
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                        .     .     .    . 
                        .     .     .    . 
                        .     .     .    . 
                        .     .     .    .  
 
How many lengths of lines can you draw by joining 2 dots? 
 
Study the following pattern carefully. 


           1                         =  1 
           1  +  2                 =  3 
           1  +  2  +  3          =  6 


                1  +  2  +  3  + 4   =  10           
Find the sum of the first 100 numbers 
Did you know that the numbers 1,3,6,10,15  are called triangular numbers. 
 
How many rectangles can you make with 10 small squares? 
 


 
 
 


 


'Calendar Activities'  
Have children choose a page from an old calendar - it can be their birthday month or a month that has 
another special significance or one that represents a favourite time of the year to them.  
Ask them to close their eyes and pick three numbers from the calendar. 
Cut out the three numbers chosen.  


• Arrange the three groups of digits to make the greatest number possible.  
• Arrange the three groups of digits to make the least number possible.  
• Find the difference between the two answers.  
• Using the three chosen numbers again, multiply the two greatest of the three numbers and then 


subtract the lowest value number from the product.  
• Multiply the two numbers with the greatest and least value and then divide the product by the 


remaining number.  
• Multiply all three numbers together, but first estimate what the answer might be based on the 


previous calculations.  
• Find the average of the three numbers.  


Have the children find another month from the calendar.  


• Do the same calculations.  
• Predict: are the results going to be the same, close or very different?  
• Was each person's hypothesis correct?  
• Can they explain why they predicted the way they did?  
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Using one set of numbers, write down what is notable about each number.  


• Is it odd or even, prime or composite, a multiple of a number, is it a factor, a square or triangular 
number?  


• What makes a number notable?  


BODY MATHS 
If you stretch out your arms, the distance from your middle finger tip on your right hand to the same finger 
tip on your left hand is about the same as your height. 
The length of your hand is about the length of your face from chin to forehead. 
 


 


Make different square arrays using nine counters. 
Discuss the patterns formed. [hint: 1,3,5/ 1,2,3,2,1/ 4,4,1 etc] 
What would a 2,2,2,2,1 look like?  Continue the patterns for 16 counters in 4 by 4 arrays. 


What is noticed now?   Can anyone explain the patterns seen? 
Can anyone devise a different pattern? What about 25 counters in 5 by 5 arrays? Or 36 counters in 6 by 6 
arrays? 


  X 2  X 4  X 8  X 6  X 12 


    Double x 
2 


Double x 
4 


Add 2+4 Add 
8+4 


1 2         
2 4         
3 6         
4 8         
 
CALCULATOR – BROKEN CALCULATOR  ACTIVITIES  
which will help to consolidate place values 
Here is a number: 3 467 
Get rid of the 4           Get rid of the 3          Get rid of the 6      Get rid of the 7 
The 5 key on the calculator is missing. Explain how you would do the following: 
5 321 + 125           352 x 25        125  Divide by 5 
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S M T W T F S 
  1 2 3 4 5 6 
7 8 9 10 11 12 13 
14 15 16 17 18 19 20 
21 22 23 24 25 26 27 
28 29 30 31       
Find a short method to add all the numbers 
Look at the 2nd column , do you observe a pattern?                                 
Look at the 3rd row do you observe a pattern? 
Look at the shaded blocks- add the numbers diagonally 
 


 
 
Halving 
How many different ways can you cut the  
shape in half!        What if the shape is 3 x 3?          A different size? 
 


SUBTRACTION 
4 5 6       


- 1 2 3
3 3 3


4   5   6  
- 1   7   9


3   2     3
= 300 – 20 – 3 = 277


 


Developing square numbers using squares
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FOURS 
The only number key that is working in a calculator is the number 4. Try to get each of the numbers from 1 
to 10 in the calculator display.  
1 2      3      4      5      6   7       8 9         10 
 


Write the following digits


111111111111111111111111……..


121212121212121212121212……..


123123123123123123123123……..


123412341234123412341234……...
What is the 1st ,2nd .3rd ……..20th , 25th


39th 50th , 100th number


 
 
Work out 5800 ÷ 32 without using the number 2 and number 3 keys.  
 
Time yourself and see just long it takes you to work out - 
1 x 2 x 3 x 4 x 5 x 6 x 7 x 8 x 9 x 0 
 
67  x  99  +  67 
 
Continue the pattern 
Continue each of these patterns. In each case, describe what you notice. 
1 × 9 + 2 =                        11 × 11 = 
12 × 9 + 3 =                    111 × 111 = 
123 × 9 + 4 =                 1111 × 1111 = 
and so on.                      and so on. 
 
27 × 43                    14 × 78 
1 × 43 = 43               1 × 78 = 78 
2 × 43 = 86              2 × 78 = 156  
4 × 43 = 172             4 × 78 = 312  
8 × 43 = 344             8 × 78 = 624 
16 × 43 = 688           So 14 × 78 = 1092 
So 27 × 43 = 1161 


Adding Time  
Here is a nice simple way to add hours and minutes together:  
Let's add 1 hr and 35 minutes and 3 hr 55 minutes together.  
What you do is this: make the 1 hr 35 minutes into one number, which will give us 135 and do the same for 
the other number, 3 hours 55 minutes, giving us 355. Now you want to add these two numbers together:  
135  
355  
490  
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So we now have a sub total of 490. What you need to do to this and all sub totals is add the time constant of 
40. No matter what the hours and minutes are, just add the 40 time constant to the sub total. 490 + 40 = 530 
so we can now see our answer is 5 hrs and 30 minutes! Please note this trick will only work when the two 
times added together go above 60!  
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Chocolate 
A slab of chocolate has 15squares across and 20 down. What is the least number of ways to break the 
chocolate into squares? 
If you share it between 25 people, how many squares would each get? 
Could you share it in regular pieces? 


Patterns and Matchsticks 


Look at the pattern below. We want to find the number of matches in the 10th shape. 
The number of matches in each shape has been written underneath. 


 


If we look at the number of matches we have added to each shape to get the next, we see that this is the 
same as the differences in the sequence. The differences are: 


 


We can now see that the differences are increasing by 2 each time. To find the next term after 54, we will 
add on 16.  


The 7th term is 54 + 16 = 70         The 8th term is 70 + 18 = 88 
The 9th term is 88 + 20 = 108       The 10th term is 108 + 22 = 130  


We can now see that the 10th shape will have 130 matches in 


   Here is a pattern formed with matches 


 


(a) Write in the number of matches in the first 6 shapes. (b) How many matches will there be in the 7th 
shape?  (c) How many matches will there be in the 10th shape? 
Below is another pattern of matchstick shapes.  
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Look at the number of matches in each of the squares in the pattern below.  
(a) How many matches would be needed for the 5th shape? 
(b) How many matches would be needed for the 6th shape? 
(c) What do you have to multiply the shape number by to get the number of matches? 
(d) Using algebra, how many matches will there be in the nth shape? 
(e) Which shape contains 88 matches? 
Shape number  
 


 
Look at the pattern. Using algebra, how many matches will there be in the nth shape? 
 
Using Diagrams 
Below are the first four triangle numbers, represented in diagrams:  
 


     
They are called triangle numbers because they correspond to the number of dots in a triangle.  


So the first ten triangle numbers are: 1, 3, 6, 10, 15, 21, 28, 36, 45, 55, 


Other Sequences 
These are some well-known sequences you should be aware of: 
Triangular Numbers : 1,3,6,10,15,21,28…….. 
Square Numbers:  1,4,9,16,25,36 ……… 
Cube Numbers : 1,8,27,64,125,216,……… 
Fibonacci Numbers 1,1,2,3,5,8,13,,21…… 
 


 


The diagram above shows the first 4 square numbers. Draw the next two square numbers on the grid to the 
right. 
(i) What is the 5th square number? (ii) What is the 6th square number? 
Without drawing further patterns, try and work out: (i) the 10th square number  
(ii) the 20th square number 
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1 x 8 + 1 = 9 
12 x 8 + 2 = 98 
123 x 8 + 3 = 987 
1234 x 8 + 4 = 9876 
12345 x 8 + 5 = 98765 
123456 x 8 + 6 = 987654 
1234567 x 8 + 7 = 
9876543 
12345678 x 8 + 8 = 
98765432 
123456789 x 8 + 9 = 
98765432 
 


1 x 9 + 2 = 11 
12 x 9 + 3 = 111 
123 x 9 + 4 = 1111 
1234 x 9 + 5 = 11111 
12345 x 9 + 6 = 111111 
123456 x 9 + 7 = 1111111 
1234567 x 9 + 8 = 11111111
12345678 x 9 + 9 = 
111111111 
123456789 x 9 + 10 = 
111111111 


 


1 x 1 = 1 
11 x 11 = 121 
111 x 111 = 12321 
1111 x 1111 = 1234321 
11111 x 11111 = 123454321 
111111 x 111111 = 12345654321 
1111111 x 1111111 = 1234567654321 
11111111 x 11111111 = 
123456787654321 
111111111 x 111111111 = 
12345678987654321 


 
 
Given this set of numbers {3, 21, 2, 10} and the +, -, ×, and ÷ symbols make up as many sums as possible 
equal to 17 (you can use each number more than once, you don’t have to use each number in each sum) 
 
Make all of the whole numbers from 1 to 20 just using the number four, +, -, ×, and ÷. 
 
The problem is to make each fraction equivalent to a half by adding the same number to both the top and the 
bottom; 


25 +    s35 +    s45 +    sWhat would be the next fraction in this sequence? 
61 +     83 +     105 +  


 
Every digit in each of thee sums is just one out! It might be one greater or one smaller, but the difference is 
always only 1. Deduce what the sums should have been; 


a) 739 + 354 = 764  e) 43 × 2 = 211 
b) 3778 + 7150 – 8001 f) 461 × 5 = 4311 
c) 354 – 368 = 313  g) 71 ÷ 6 = 25 
d) 536 – 495 = 374  h) 685 ÷ 8 = 57 


 
 
 
Find the value of digits a to j in each of these sums 


    1 a b c d e    2 f g h i j  
         ×               3    ×            3        
    a b c d e 1    f g h i j  


 
Use the digits 1 to 9 to complete this multiplication grid; 


 
   15 
   108 
   224 
144 8 315  
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MOTIVATION FOR WORKSHOP 
Learners should be afforded an opportunity to do maths in a way that enhances their thinking and creative 
ways to present content should be undertaken by the educator. Introduce fun elements in the classroom and 
lessen the tension in our classrooms. Too many of our learners are being turned away from maths and they 
think maths is abstract and boring. Learning by recipes is not the ideal for understanding to take place. We 
can learn from each other and it is not surprising that we learn a lot from our own learners. Let’s rekindle 
the love for maths. May you inspire our young minds to greater heights. 
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Title: "Using Office products for Mathematics" 
 
Presenter: Douglas Butler 
Institution: Director, iCT Training Centre, Oundle School, UK 
Target Audience: General 
Duration: 2h 
 
Whatever tool is generally available (MS Office, Open Office, etc) it is 
possible for the busy teacher to create accurate and useful diagrams, and 
beautiful mathematical expressions - either in text (using Unicode 
characters) or diagrams (using Equation Editor or equivalent). 
 
Delegates will aim to create a pupil worksheet on a chosen topic, using 
diagrams, equations, images off the web and hyperlinks. 
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“The Mathematics of Money” 
 


Presenter: Marc North 
 


Institution:   St. Anne’s Diocesan College (Hilton) 
 


Target Audience: FET – Primarily Mathematical Literacy teachers but also 
relevant to Core Mathematics teachers. 


 
Duration:   2 hours 
 
No. of Participants: No limit 
 
Description of content: 
 


Summary 


 Length Topics Content Syllabus Covered 


Session 1: 
Taxation 40 min  Income tax brackets and tax rebates 


 Calculating a Vehicle Allowance 


 Equations 
 Percentages 
 Graphs 
 Modelling on a spreadsheet 


Session 2: 
Loans 


 
40 min 


 Calculating monthly repayments 
 Total cost of a loan 
 Hire purchase agreements 
 Effect of interest rate changes on a 


loan. 


 Compound change graphs 
 Equations 
 Interest rates 
 Modelling on a spreadsheet 


 


Session 3 40 min 


 Inflation 
 Consumer Price Index  
 Economic cycle – inflation, interest 


rates & economic growth. 


 Inflation 
 Financial Indices 
 Financial graphs 
 Modelling on a spreadsheet 


 
The purpose of this workshop is to expose teachers to some of the key aspects of 
the financial mathematics component in the Mathematical Literacy syllabus. In 
each session teachers will work with various resources relating to a particular 
financial mathematics topic and will use the resources to answer and develop 
questions about the topic.  
 
For example: 


 In Session 1 teachers will be presented with a copy of The Tax Pocket Guide 
2008/2009 circulated by SARS (see Appendix A). Teachers will then use 
this resource to design worksheets that can be used in their classrooms. 
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 In Session 2 teachers will be presented with an advert from Game Stores 
(See Appendix B) and will explore how the various components of a hire 
purchase agreement are determined. 


 In Session 3 teachers will be presented with various newspaper articles 
showing the effect of inflation on the prices of certain goods and services  
(see Appendix C). Teachers will use these resources to explore what 
inflation is and how the consumer price index is calculated, and will then 
design worksheets based on the articles that can be used in their classrooms.  


 
Throughout the workshop, teachers will be shown several demonstrations of how 
Income Tax and various loan/hire purchase scenarios can be modelled using a 
spreadsheet. The purpose of this is to show teachers the effectiveness of the 
spreadsheet as a tool for dealing with financial situations both in the classroom and 
in their personal lives. Teachers will not be expected to work on computers 
themselves. 
 
Motivation for the workshop 
There are two primary motivations for running this workshop. 
Firstly, financial mathematics makes up the largest and arguably the most difficult 
component of the Grade 12 Mathematical Literacy syllabus. This workshop is 
intended to help teachers come to grips with this component of the syllabus and to 
provide them with ideas and resources that they can use to enhance their teaching 
of this topic. 
Secondly, the workshop is aimed at providing teachers with insight into the process 
of modelling and of how various complex financial situations can be simplified, 
modelled and solved using both technology and ordinary calculation. 
 
My hope is that by attending this workshop teachers will not only enhance their 
understanding of the financial mathematics syllabus, but will also benefit on a 
personal level by becoming more aware and knowledgeable about their own 
finances.  
 
 
 
 
 







APPENDIX A: Tax Pocket Guide 
 


 
 
(Source: www.sars.gov.za, 1 March 2008) 
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Appendix B: 
 
 
 
 
 
 
 
 
 
 
 
 
 


166 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Save 
R1000


Deposit R550 Terms 24 Months 


Monthly Instalment Final Instalment 
R324,43 R247,62


Annual Interest Rate 26% 
Total Repayable 


R6572,64 


CASH
R4999


 
(Source: www.game.co.za./portal/game/images/leaflets/rsa/pages/rsa-2008-03-25-01.htm, 27 March 2008) 
 



http://www.game.co.za./portal/game/images/leaflets/rsa/pages/rsa-2008-03-25-01.htm





Appendix C: 
 
Source 1: 
 


 
 
(Source: The Mercury Newspaper, 27 March 2008) 
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Source 2: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Source: The Witness Newspaper, 27 March 2008) 
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Title: FRACTIONS AND WHOLES: INTRODUCTORY 
CONCEPTS AND ACTIVITIES FOR INTERMEDIATE 


PHASE 
Presenter: MARY MOROKOLO MEI 


mary.mei@wits.ac.za 
Institution: RADMASTE CENTRE, WITS UNIVERSITY 


Target Audience: FP and IP 
Duration: 2 hour 


 
 


 Fractions are notoriously poorly understood by learners.  
 Misconceptions about fractions can be avoided through teaching the 
concepts practically. 


 If learners are given adequate exposure to a large enough variety of concrete 
examples of fractions, they will be able to form their own abstract concept of 
the numbers represented by fraction numerals.   
 


What learners in the Intermediate Phase should know.   
 
The following are the Assessment Standards in Learning Outcome 1: 
Numbers, Operations and Relationships that deal with fractions. 
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Grade 3 
We know 
this when 
the learner: 


Grade 4 
We know this 
when the 
learner: 


Grade 5 
We know this 
when the 
learner: 


Grade 6 
We know this 
when the 
learner: 


Grade 7 
We know this 
when the 
learner: 


Grade 8 
We know this 
when the 
learner: 


Grade 9 
We know this 
when the 
learner: 


Orders, 
describes 
and 
compares 
the 
following 
numbers: 
- common 


fractions 
including 
halves, 
quarters 
and thirds 


Recognises 
and represents 
the following 
numbers 
(including zero 
and fractions) 
in order to 
describe and 
compare them: 
- common 


fractions 
with 
different 
denominator
s including: 
halves, 
thirds, 
quarters, 
fifths, sixths, 
sevenths and 
eighths 


- common 
fractions in 
diagrammati
c form 


 


Recognises 
and 
represents the 
following 
numbers 
(including 
zero and 
fractions) in 
order to 
describe and 
compare 
them: 
- common 


fractions to 
at least 
twelfths 


 


Recognises 
and 
represents the 
following 
numbers 
(including 
zero and 
fractions) in 
order to 
describe and 
compare 
them: 
- common 


fractions 
including 
specifically 
tenths and 
hundredths 
and 
percentages 


Recognises, 
classifies and 
represents the 
following 
rational 
numbers in 
order to 
describe and 
compare 
them: 
- decimals 


(to at least 
three 
decimal 
places), 
fractions 
and 
percentages 


Recognises, 
classifies and 
represents the 
following 
rational 
numbers in 
order to 
describe and 
compare 
them: 
- decimals, 


fractions 
and 
percentages 


Recognises, 
uses and 
represents 
rational 
numbers 
(including 
very small 
numbers 
written in 
scientific 
notation), 
moving 
flexibly 
between 
equivalent 
forms in 
appropriate 
contexts 
 


 Recognises 
and uses 
equivalent 
forms of the 
numbers listed 
above 
including: 
- common 


fractions 
with 
denominator
s that are 
multiples of 
each other 


Recognises 
and uses 
equivalent 
forms of the 
numbers 
listed above, 
including: 
- common 


fractions 
with 
denominato
rs that are 
multiples of 
each other 


Recognises 
and uses 
equivalent 
forms of the 
numbers 
listed above, 
including: 
- common 


fractions 
with 1-digit 
or 2-digit 
denominato
rs 


Recognises 
and uses 
equivalent 
forms of the 
rational 
numbers 
listed above, 
including: 
- common 


fractions 
- decimals 
- percentages 


Recognises 
and uses 
equivalent 
forms of the 
rational 
numbers 
listed above 


 


145 
 







Grade 3 
We know 
this when 
the learner: 


Grade 4 
We know this 
when the 
learner: 


Grade 5 
We know this 
when the 
learner: 


Grade 6 
We know this 
when the 
learner: 


Grade 7 
We know this 
when the 
learner: 


Grade 8 
We know this 
when the 
learner: 


Grade 9 
We know this 
when the 
learner: 


 Estimates and 
calculates by 
selecting and 
using 
operations 
appropriate to 
solving 
problems that 
involve 
- Addition 


of common 
fractions in 
context 


Estimates 
and 
calculates by 
selecting and 
using 
operations 
appropriate 
to solving 
problems that 
involve 
- Addition 


and 
subtraction 
of common 
fractions 
with the 
same 
denominato
r and whole 
numbers 
with 
common 
fractions 
(mixed 
numbers) 


- Finding 
fractions of 
whole 
numbers 
which 
result in 
whole 
numbers 


- Equivale
nt fractions 


Estimates 
and 
calculates by 
selecting and 
using 
operations 
appropriate 
to solving 
problems that 
involve 
- Addition 


and 
subtraction 
of common 
fractions 
with 
denominato
rs that are 
multiples of 
each other 
and whole 
numbers 
with 
common 
fractions 
(mixed 
numbers) 


- Finding 
fractions of 
whole 
numbers 


- Equivale
nt fractions 


Estimates 
and 
calculates by 
selecting and 
using 
operations 
appropriate 
to solving 
problems that 
involve 
- Addition


, 
subtraction 
and 
multiplicati
on of 
common 
fractions 


Estimates 
and 
calculates by 
selecting and 
using 
operations 
appropriate 
to solving 
problems that 
involve 
-  multiple  


operations 
with 
rational 
numbers 
(including 
division 
with 
fractions 
and 
decimals) 


Estimates and 
calculates by 
selecting and 
using 
operations 
appropriate to 
solving 
problems and 
judging the 
reasonablenes
s of results 
(including 
measurement 
problems that 
involve 
rational 
approximatio
ns of 
irrational 
numbers). 


 
 
Activity 1  
Go through the assessment standards given.   
1) What is it that learners should know in Grades 4, 5 and 6? 
2) Is there any progression in the development of concepts from Grade 4 to 


Grade 8? 
3) What do you expect learners from Grade 3 to know before you teach them in 


Grade 4? 
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PARTS OF A WHOLE  
We will begin by looking at fractions as parts of concrete wholes. 
 
There are two types of wholes that can be used to demonstrate fractions.  These 
are called continuous and discontinuous wholes.  
 
 
1) An example of a continuous whole is: 
 
 
 
2) An example of a discontinuous whole is: 
 
 
 
 
 
EQUIVALENT FRACTIONS 
(Participants are given 48 counters per group).   
 
1)  In which grade is equivalent fractions first studied? 
 
2)   


a) Take 24 counters and demonstrate how to find 3
4


 of 24 counters. Then 


show how to find 9
12


of 24 counters.  


 
 
 


 
 
 
 


3
4


 of 24 counters       9
12


 of 24 counters 


 
b) What can you say about the fractions 3


4
 and 9


12
? 
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3) Draw counters in the space below to demonstrate another pair of equivalent 
fractions.   
 
 
 
 
 
 
 
 
 
 


REPRESENTING FRACTIONS IN DIAGRAMMATIC FORM 
 
1) In which grade are learners first asked to represent fractions in diagrammatic 


form? 
 
2)   


a) Shade in 31
4


 on the following diagram: 


 
        


        


        


        


 
b) Show how to use the diagram to write 31


4
 as an improper fraction 
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3)   
a) Shade in 12


5
 on the following diagram: 


 
              


              


              


              


 
b) Show how to use the diagram to write 12


5
 as a mixed number. 


 
 
 
 


4)   
a) Shade in 6


4
 on the following diagram: 


 
 
 


       


 
 


       


 
 


       


 
 


       


 
b) Show how to use the diagram to write 6


4
 as a mixed number in simplest 


form. 
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DEMONSTRATING FRACTIONS (practical) 
 
• Each group is given a set of Number Colour Rod to demonstrate the 


fractions in Activity 3.  
 
 


ADDITION OF FRACTIONS  
 
1) In which grade do learners first learn the addition of fractions? 
 
 
 
2) Use the following diagrams to find the answers to 
 


a) 1
5


  +  2
5


  


 
W H O L E 
1
5


 1
5


 1
5


 1
5


 1
5


 


1
5


 1
5


 1
5


   


     
 
 
b) 1


2
  +  3


4
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c) 11
2


 +  11
3


  


 
        


        


        


        


        


        


        


 
 


SUBTRACTION OF FRACTIONS 
 
1) In which grade do learners first learn the subtraction of fractions? 
2) Use the following diagrams to find answers to: 


a) 12
4


  –  1   


 
            


            


            


            


 
b) 22


3
 - 1 1


3
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3) 3  –  1
3
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"Implementing innovative assessment methods in undergraduate 
Mathematics" 


 
Phethiwe Matutu 


 
Department of Mathematics, Rhodes University, Grahamstown, 6140, South 


Africa 
 
The following challenges associated with teaching undergraduate Mathematics 
will be discussed: Negative attitudes of students to Mathematics, Student’s 
reluctance to practise Mathematics, and surface learning. Some (or all) of the 
ways in which assessment can be used to address these challenges will be 
discussed.  
 
If used strategically assessment methods/tasks can enhance the teaching and 
learning of mathematics. Some of the unique challenges that we as lecturers 
face in teaching mathematics can be remedied by selecting appropriate 
assessment techniques/tasks. Using the tutorial time fruitfully is one of the 
challenging aspects in teaching mathematics. Not taking tutorials and other 
formative assessments seriously is not an uncommon student attitude in higher 
education contexts (Baderin, 2005, Pope, 2001, Smyth, 2004). Students who are 
pressured for time often do not see the immediate value of formative assessment 
or of discussion as a useful learning activity (Baderin, 2005). A collection of 
case studies which clearly document what has been tried in different contexts is 
very useful in mathematics as this information is limited in the South African 
higher education sector.  
 
An innovative assessment method (peer-assessment) which was introduced for a 
Linear Algebra second year course at Rhodes University (South Africa) will be 
presented: The implementation method, purpose of introducing the assessment 
method, its advantages, and disadvantages will be examined. A reflection on the 
assessment method and concluding remarks will be provided.  
 
Introduction: There is evidence in this article which supports Gibbs’ (1999) 
statement that, “Assessment is the most powerful lever teachers have to 
influence the way students respond to courses and behave as learners”. 
 
Traditional assessment methods in mathematics are not as controversial as in 
other areas of study as the subject lends itself to more reliability and fairness. 
The usual methods that are used to assess mathematics are tutorial exercises, 
oral presentations of solutions to problems, short tests, class tests and written 
examinations. Oral examinations, projects, essays and computer based tests may 
be used. 
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Some of the creative formative assessment techniques available in mathematics 
are the following: peer-assessment, self-assessment, and students coming up 
with their own questions which could be considered for summative assessment 
purposes. Bolte’s (1999) concept maps and interpretive essays are some of the 
innovative assessment tasks which assess student organization of mathematical 
knowledge. Students perceived these tasks as enhancing their mathematical 
knowledge. Formative assessment need not be used to only assess the student’s 
mathematical content knowledge and mathematical processes like reasoning, 
communicating, problem-solving, and making connections. McIntosh (1997) 
suggests that formative assessment can also be utilized to assess the student’s 
mathematical disposition such as attitudes, persistence, confidence, and 
cooperative skills. As these attributes are critically important in solving 
mathematical problems their improvement is essential to better performance.  
 
Peer-assessment offers one of the diverse assessment methods. In this article we 
present the details of implementing peer-assessment in an undergraduate Linear 
Algebra course at Rhodes University in South Africa.   
 
Higher Education trends and their effect on mathematics assessment 
practices 
 
As pointed out by Luckett and Sutherland (2000), higher education has had to 
respond to the demands placed on it by globalization and massification of 
education. 
 
Globalization has meant continuous changes in technology, work organization 
and skill formation. A set of generic skills are required at all levels of work to 
respond to these changes. Interdisciplinary knowledge is necessary to deal with 
the complex problems that the world faces such as, terrorism, HIV and AIDS, 
climate change, global warming, to name but a few of the global social 
problems. As solutions to these problems are likely to come from teams 
including higher education graduates, demands on the graduates’ abilities has 
necessitated integration of knowledge, skills, understanding and personal 
qualities.  
 
In South Africa, with the end of the apartheid system, there has been a need for 
the standardization of higher education, promotion of social justice and equity.  
Standardization of higher education resulted in mergers which sought to 
integrate historically white and black institutions. Also, as the number of private 
higher education institutions mushroomed, the need arose to accredit 
qualifications. There had to be a universal understandable language of what 
entails a qualification and a course/module. This forced higher levels of 
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accountability on the part of lecturers and their institutions.     
 
Making higher education accessible to the previously disadvantaged black and 
working class communities is a necessary imperative. This has seen high 
numbers of students entering higher education with under-developed content 
knowledge, academic competencies, and skills. A decline of throughput rates has 
also been a consequence of this project. A response to this scenario requires a 
system which is transparent and responsive to the needs of the under-prepared. 
Higher education is seen as a necessary contributor to the economic 
development of these sectors of the population, by producing the necessary 
human resources and new technology to better their lives. There is enormous 
pressure on the higher education sector to be responsive to these problems. 
Government is flexing its muscle to ensure that higher education responds, by 
linking funding subsidies to the advancement of the above goals. The National 
Research Foundation, which is government funded, is seen to promote applied 
research as opposed to fundamental research, particularly research which is seen 
to better the lives of the poor. 
 
Some of the implications of this context to mathematics assessment in higher 
education are the following: any valid assessment method which will make 
mathematics accessible to the broader population by increasing the pass rates is 
highly recommended. Promotion of group work ensures that students learn to 
work in teams, in order to enhance diversity, collective learning (guided by the 
spirit of Ubuntu), as opposed to competitive learning, and integration of the 
minority groups into the learning environment. Criterion-referenced assessment 
and peer-assessment are examples of assessment which ensure transparency, and 
hence the strengthening of accessibility of the assessment process particularly to 
the previously marginalized groups. Training in contextual problem solving 
needs to be encouraged as it is preliminary to the advancement of economic 
development of the poor. Use of a range of possible assessment methods to 
accommodate the different student preferences is useful.  
 
Using assessment as a tool to address some of the challenges associated with 
teaching Mathematics 
 
Teaching mathematics has its own unique challenges. Many of these challenges 
can be addressed by choosing an appropriate innovative assessment method or 
task. Some of the challenges associated with teaching mathematics are the 
following: 
 
Attitudes of students to mathematics 
 
Previous experiences of students are a major contributing factor to their attitude 
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towards mathematics. Mathematics is perceived by the majority of students to be 
an extremely difficult subject reserved only for the brainy few. The perception of 
heavy workloads further compounds the problem. As these attitudes can be a 
serious barrier to the students’ learning; it is important that they be altered. I 
concur with Entwistle and Ramsden (1983, p.202) that positive attitudes to 
studying contribute to student learning. In a number of instances, mathematics 
will be a prerequisite for courses in different faculties. Students who tried to 
avoid it end up compelled to study it.   
 
Jackman and Goldfinch (2001) report that assessment has been used to improve 
students’ attitude to mathematics in service courses in two universities. After 
implementing a project based assessment this study shows that there is evidence 
to support that the students’ attitude to mathematics improved.  There was 
renewed willingness to tackle not only recall but new types of problems, they 
were also keener to tackle real-life problems and appreciated the usefulness of 
mathematics. This experience made it possible for students to have a positive 
experience of mathematics while being challenged intellectually.   
 
Practise in mathematics 
 
In its nature, mathematics builds on previous knowledge. It is extremely difficult 
to master if there are gaps in the student’s knowledge base. Large coverage of 
volumes of work in almost all mathematics courses can be a strong impediment 
to mastering concepts as the concepts are usually interdependent. Learning 
mathematics occurs largely by practicing it as opposed to being taught. Teaching 
serves mainly to guide the student and clear whatever misconceptions which 
may arise. Consistent practise on the part of the student is necessary to master 
the concepts. Students’ lack of practise in mathematics results in knowledge 
gaps and hence becomes a barrier to their effective learning of mathematics 
concepts. 
 
Assessment is considered to be a potential solution to this problem. A number of 
institutions have frequent short tests which will count towards the class mark. 
However, the marking of these short tests can be labour-intensive. Whilst 
institutions which use multiple choice questions for this purpose may succeed in 
getting students to practise mathematics, they may not get much satisfaction in 
preparing them for summative assessment, since major tests do not comprise 
multiple choice questions.  The assessment method (peer-assessment), which is 
discussed in more detail below, addresses mainly this area, by ensuring that 
students get adequate practise in problem solving skills in mathematics while 
concomitantly being prepared for summative assessment.  
 
Deep versus surface learning 
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Biggs (1999) stresses that good teaching is getting most students to use higher 
level cognitive processes that the more academic students use spontaneously. 
Good teaching narrows the gap. He further asserts that academic students will 
adopt a deep approach to learning in their major subjects often despite poor 
teaching, while non-academic students are likely to adopt a deep approach only 
under favourable conditions. Although there are serious criticisms from some 
scholars like Haggis (2003), of an ideal deep learning approach, my focus here 
is on learning methods which yield a deeper understanding of concepts.  
     
In mathematics devising assessment tasks which test real understanding of 
concepts can be an enormous challenge. Testing mathematical content like 
definitions, and reproduction of proofs of theorems requires low level thinking 
skills which need recall. As lecturers we can also encourage surface learning by 
the type of questions which we ask which rely largely on memorizing and recall. 
Higher order thinking skills are required to apply the mathematical content in 
solving problems, making connections, effective communication of one’s 
thoughts. Testing a deeper level of understanding of the theory in mathematics 
which does not rely mainly on rote learning but logical understanding is 
unfamiliar to most students. The majority of the students are unfamiliar with 
learning theory with an aim of deep understanding. Research has shown that if 
used appropriately assessment can promote the student’s ability to solve 
contextual problems (Jackman and Goldfinch, 2001). 
 
Workshops have been tried to specifically promote deeper learning in 
mathematics. Meyer et al (1994), at the University of Cape Town in South 
Africa used workshops and individual-interventions to heighten students’ 
awareness of their learning process of mathematics with the aim of improving it. 
The programme was meant to assist students from previously disadvantaged 
background to improve their quality of learning in order to promote deeper 
understanding. This method worked well for the individual-intervention group 
but it did not work for large group-intervention.  
 
Using peer-assessment in a Mathematics second year (Linear Algebra) 
tutorial system at Rhodes University 
 
Peer-assessment 
 
The innovative assessment method that I introduced is peer-assessment. All the 
material in this section appears in Race (2001) except for a few other sources 
which will be specified. 
 
This approach involves students making decisions on other student’s work. 
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Student peer-assessment can be used for any aspect of student performance, 
including essays, reports, exam scripts, etc. Student peer-assessment can be 
single or multiple, and is usually considered to be more reliable when more than 
one assessor assesses the work in order to promote consistency. It can be either 
formative or summative.  
 
There are a number of reasons for introducing peer-assessment.  Since students 
are already peer-assessing in the sense of learning from each other in and out of 
the classroom introducing peer-assessment legitimizes what they do 
spontaneously, and it can assist them in doing it more effectively. Sometimes 
students are better placed to judge each other’s work and will have better 
formative feedback as they are all in the process of learning new material unlike 
the tutor who has known the material for a long time. Internalizing assessment 
criteria also assist students in learning more about a task. Through this method 
of assessment students are exposed to the assessment culture of higher 
education. Designing assessment criteria by students would further strengthen 
this exposure. Peer-assessment assists students in being autonomous learners as 
they can also self-assess from the experience of peer-assessment. The skill of 
peer-assessment is one of the skills required for life-long learning in contexts 
such as performance appraisal, team building which need people who are 
experienced at assessing each other’s work fairly. Peer-assessment can help 
students gain more feedback than would otherwise be possible; as student 
numbers have grown, giving detailed tutor-feedback is becoming a challenge.  
 
It is important to implement peer-assessment in selected parts of the curriculum, 
where it is possible for students to make informed judgments. Care should be 
taken to ensure that moderation processes are sufficient to guarantee a 
reasonable level of reliability, but without moderation being so intrusive that the 
benefits of involving students in their own assessment are undermined. If peer-
assessment is used for summative assessment then external examiners should be 
involved in its design and implementation.  
 
It is important in the implementation of peer-assessment that the fundamental 
principles of assessment hold. Just like any other type of assessment it must be 
valid, reliable, offer timely feedback and have clear criteria.        
 
Bloxham and West (2004), state that recent research has identified how difficult 
it is for students to be absorbed in the assessment culture of their disciplines. 
There is recognition that providing written criteria is not enough to make this 
‘tacit’ knowledge transparent to novice students. They have reported on a case 
study where peer-marking and feedback comments were marked. The result of 
this experiment was that it exposed students to the complete marking procedure 
including the moderation process. It also helped students to pay better attention 
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to the assessment criteria and marking scheme, such that they were able to 
generate and understand feedback more effectively, and it appeared to increase 
the students’ confidence in the marking process.  
 
Second year Linear Algebra at Rhodes University (context)  
 
The course that I have chosen to implement peer-assessment is a Mathematics 
second year Linear Algebra course. Since I have taught the course over a period 
of three successive years, there is adequate feedback from the students which 
has assisted me towards reflecting on most aspects of the course. Another 
motivating factor is the fact that, it is a second year course where most 
assessment methods are not easy to implement, unlike in postgraduate courses. 
The level of the mathematical development of the student and interest in the 
subject is not as heightened as in higher levels. The numbers of students 
annually have grown from 22 to 30 over a three year period. The number of 
students from previously disadvantaged group has not exceeded six at any given 
year.  
 
I have always considered mathematics as a subject which naturally lends itself to 
assessment methods/tasks which are valid. I was shocked in 2004 the year when 
I first offered the course, when the students’ evaluation of this course revealed 
that the course did not enhance their problem-solving skills in any way. In my 
reflection, I realized that the problems that were set were largely those which 
taught them techniques/procedures. These problems are categorized to be of low 
cognitive level. But, after working on the exposition of the course content and 
assessment tasks, it has been so rewarding to read the 2006 evaluations of the 
course which stated that, the course promoted problem-solving, critical and 
lateral thinking.  
 
The details of how these outcomes were achieved are the following. The 
syllabus was reduced, cutting out a section on “Inner product spaces”. More 
attention was devoted into showing relationships between concepts. Regarding 
tutorial tasks, a number of actions were taken. Problems which exposed such 
connections were carefully set for tutorials. The gaps in the theory in the 
textbook were filled by setting theoretical problems which would fill the gaps. 
In the notes, the exposition of the theory was not complete, so that I could draw 
some theoretical problems which promoted understanding. Some of these 
problems were given as tutorial tasks. Not only were there tutorial problems 
which enhanced the understanding of concepts, but there were tasks which 
promoted deep learning as well. An example of this type of a task is to provide a 
theorem and a skeleton of its proof and then ask students to fill the gaps by 
explaining how or why certain steps follow from others. Peer-assessment which 
follows below facilitated exposure of students to different problem-solving 
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styles, which was deeply appreciated. All these approaches worked to “stretch 
the mind”, as one of the students put it. 
 
Attendance of the weekly/fortnightly tutorial sessions is compulsory. Tutorial 
problems are set and students tackle some of these problems during the tutorial 
session. Using the tutorial time fruitfully is one of the aspects which I find 
challenging in teaching this course. These are the major features of the tutorial 
sessions, active learning is promoted by encouraging students to solve problems, 
group work is promoted, immediate feedback from fellow students or the 
lecturer is also an important quality and later in the form of written tutorial 
solutions.  
 
Course evaluations revealed that students preferred to be given tutorial problems 
in advance and they would have liked their tutorials to be marked. Although I 
started marking selected problems from tutorials the following year not all 
students were submitting their work since they knew that this was not part of 
summative assessment. 
 
Another method which was tried is the following. Students were given the 
tutorial problems ahead of time. They were divided in groups. The groups were 
given tutorial problems to present in advance. The rest of the students were not 
allowed to copy from the board, but were requested to contribute. Days later 
students had to write up and submit their solutions for marking. After realizing 
that only the chosen students prepared for tutorials, I had to find another way of 
using the tutorial time profitable. Again very few students were submitting their 
solutions for marking.  
 
While attending the Assessor’s course at Rhodes University I thought peer-
assessment would, i.e.  


 promote critical thinking, and problem-solving skills, 
 promote autonomy of the student and active learning, 
 reduce the time for marking tutorials, 
 expose students to the process of implementing assessment criteria, 
 encourage more student participation in terms of problem-solving.  


 
The details of the implementation of this method follow. 
 
Implementation method 
 
Tutorial problems were given to students about a week in advance and a 
submission date which coincided with the tutorial period was announced. 
During the tutorial period students were given a memorandum with ticks, a mark 
scheme (Appendix 1), and peer-assessment was introduced. We carefully went 
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through each problem; an overhead projector was used for analyzing the 
solutions and explaining the marks allocation. Students were encouraged to 
write feedback on the scripts of the peers although a memorandum was 
prepared. They were encouraged to assess the root cause of the error and correct 
it. Students who were unsure about the mark allocations due to the different but 
correct solutions to problems shared the method with the rest of the class. An 
appropriate marks allocation based on the assessment criteria would be agreed 
on for each different solution. When students challenged some of the 
memorandum solutions to problems, we would agree on more elegant solutions.  
 
Some of the students who struggled to make a decision on the marking noted 
those questions for my attention, and I collected all the answer sheets for 
moderation. Students got them during our next lecture.  
 
Students were informed that the work served as informal formative assessment.  
Those who had not attempted the problems were not allowed to mark peers. 
Mark schemes and solutions were given only to students who had attempted and 
submitted their solutions for marking. Since the tutorial attendance was a 
compulsory requirement, this put social pressure on the students to do the 
problems.  
 
Initially all the solutions to problems were marked, but later a manageable 
selection of problems was made.     
 
Purpose of introducing the peer-assessment method 
 
The major motivating factor for me to introduce this method was the feedback I 
received from students the previous year, to the effect that they prefer to work 
independently in the comfort of their homes rather than in a tutorial session. 
They also expressed that they wanted their tutorials to be marked, and the 
marking turned out to be very time consuming. I was in search of a method 
which would ensure timely feedback, promote active learning, and more student 
participation in terms of problem-solving.  
 
The student composition had not changed much from the previous year, with 
very few students from previously disadvantaged backgrounds. I saw this group 
of students to be very similar in terms of mathematical background to the 
previous cohort of students. The small numbers were also amenable to 
experimentation with new methods of assessment.  
 
Evidence of the following claims appears in the section on “Result of 
evaluations” below. 
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Advantages of the peer-assessment method 
 
The marking process turned out to be the most educational aspect of this 
assessment practice. The students found using assessment-criteria and applying 
a marking scheme to be quite useful. The practice of having students implement 
the assessment criteria assisted them in the assessment criteria internalization. 
Moreover, this exercise further equipped them to be able to do self-assessment, a 
necessary skill in life-long learning. As the marking of the tutorials was similar 
to that of tests, this method made assessment transparent and hence the students 
were better equipped to tackle the tests/examinations. This assessment method 
resulted in more practise in mathematics, since social pressure was applied to 
encourage more students to participate. I was able to monitor students’ progress 
using the results of this assessment. This aided in my timely informal 
intervention if I was not happy with the progress of the student. The method 
better prepared them for summative assessment. Baderin (2005) found that what 
students mainly look for in tutorials, in addition to clear up difficult points of 
content, is to become better informed of how to meet the assessment 
requirements.  
 
Another advantage of this method is the act of being the assessor and having to 
provide feedback. For the assessor, peer-assessment involves relatively high 
order cognitive skills, like comparing, contrasting and communicating, which 
can significantly deepen the “student as assessor’s” understanding of the topic 
and the requirements of the assessed task (Topping 1998). Exposure to different 
problem solving techniques is one of the benefits of this method. The students 
expressed their appreciation of the sharing of the different solutions due to the 
implementation of this method. Students were motivated and positively 
influenced by marking good solutions of their peers.  
 
Timely feedback was provided orally and in written form. Firstly, in the form of 
a memorandum and its discussion in class, secondly in the form of discussing 
the different solutions that students battle to mark, thirdly through reading the 
peer’s script, fourthly by reading comments made by peers or the lecturer during 
the moderation process on the individual student’s script. The method 
encouraged students to pay attention and reflect on their written solutions (as the 
different solutions were discussed), and hence more engagement with their work 
was experienced increasing learning. Students found the written solutions to be 
extremely useful.  
 
Reliability and fairness were enhanced by having a clear mark scheme and a 
proper moderation system. The deliberation on the different solutions to 
problems further enhanced these features of this assessment. Active learning was 
achieved by introducing the method. 
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Autonomy was promoted as students worked independently. The method 
enhanced maturity both in conduct and mathematically.  
 
An improvement of summative assessment marks was observed after introducing 
this method. This approach guided students towards achieving the course 
learning outcomes and was thus valid. Moreover, the method offered an 
additional diverse useful tutorial activity.  
 
Disadvantages of the peer-assessment method   
 
This method required a lot of planning and competence on the part of the 
lecturer since designing a marking scheme which would not need any alteration 
was not easy particularly for this course. Anticipating problem areas is also 
another aspect which required experience so as to preempt them during the 
marking process. Mastery of the subject by the lecturer was necessary as some 
of the solutions students wrote were totally unexpected and time was limited. 
The number of hours spent on marking tutorials was not significantly reduced by 
the method. During the moderation process the lecturer ends up marking the 
work, particularly if the students do not have the mathematical competence to 
mark it. Pope (2001) points out that this moderation and quality control of the 
‘marks’ can prove very time consuming for the lecturer.  
 
This method was frustrating to some competent students who found themselves 
marking work which has not been carefully thought through. Some students, 
particularly the strong ones, found deliberating on the different solutions to 
problems to be annoying and time consuming.  
 
As the above disadvantages served as advantages as well, it was impossible to 
rectify them. To put more clarity on this statement, the other side of the coin is 
that a student who wrote poorly benefited from marking another student’s good 
work, deliberating on some questions offered students the different ways of 
solving the same problem, competence on the part of the lecturer was an 
advantage to all.  
 
Reflection on the peer-assessment method 
 
An error of judgment on my part was initially not placing emphasis on the value 
of the peer-assessment process itself, and its benefits to the one doing the 
assessing, rather than focusing on the reliability of the mark. I found it 
interesting that some students were not conscious of the benefits of peer-
assessment and their evaluation of it shows this. Although there was a 
remarkable improvement in test performance after introducing the method very 
few students attributed it to the introduction of this method. Their reasons 
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ranged from, “I understood the work better” to “the test was easier”. Ballantyne 
et al. (2002) found that student’s attitude to the idea of peer-assessment had a 
large impact on their experiences of it and concluded that it has to be carefully 
introduced and motivated. Students need to be carefully informed at the outset 
what the purpose and possible benefits of using these methods are (Smyth, 
2004).  
 
This method required more up-front preparation than the conventional marking 
procedures. The process needs careful planning from start to finish. I would not 
recommend it for the inexperienced lecturer who is teaching a course for the 
first time. I found it to be very time consuming on the part of the lecturer, 
preparation of a tutorial a week in advance, a memorandum instead of ordinary 
solutions, a mark scheme and the moderation of scripts. As the students 
perfected their assessment skills, the moderation time was greatly reduced 
though. All these had to have certain deadlines. 
 
A number of lecturers think that all students implicitly understand the 
assessment criteria of their courses. The student’s admission that the peer 
assessment method made the assessment process and criteria transparent 
confirms that not all students can interpret the written assessment criteria. This 
transparency is critical if more participation of the previously marginalized is to 
be encouraged within the higher education system and mathematics in particular.  
 
Practicing this method during all the tutorial periods from the time of its 
inception in the middle of the term was a major flaw. Sources of misconceptions 
could not be tracked as one student was speaking on behalf of another student. 
The only misconceptions which could be tracked were the marking ones, which 
were minimal from those people who were engaging orally. The method was 
extremely impersonal since there was no time to focus on individual students. 
Our focus was on the discussion of content feedback i.e., problems, solutions 
and marks allocations. The mutual understanding among students and between 
the student and the lecturer, which other conventional methods, like walking 
around the students while they work out problems in teams fostered, was lost in 
implementing this method. One of the consequences of this is that only 55% of 
the students felt that assessment feedback suggested specific ways in which 
students can improve. With walkabouts this is much easier to do since sources of 
misconceptions can be picked up and corrected. 
 
Whilst, the kind of interaction that I had with the students with this method did 
not promote individual student focus, which has its advantages, the benefits of 
peer-assessment are enormous. In a different second year course that I taught, I 
decided to alternate peer-assessment with group work tutorials and oral 
presentations of solutions to problems by students. Some of the obvious 
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advantages of walking around students working in groups have been 
documented in an opinion article by Cole (1999). This way I was able to know 
the students better and at the same time get the benefits of peer-assessment.  A 
multiple approach to assessment is what I implemented for this latter group. The 
above mentioned pressure on the lecturer which is associated with the 
implementation of peer-assessment will be alleviated. The merits of the multiple 
approaches are detailed by Fallows and Chandramohan (2001).  
 
Students also challenged the shift of assessment responsibility from me to them 
as this was seen to be my exclusive responsibility. As the differences in mark 
allocations between my marking and theirs narrowed very close to zero, I 
offered that they mark their summative assessment class test. This offer was 
contrary to Taras’ (2002) speculations that many tutors are reluctant to hand over 
summative assessment responsibilities to students since assessment is at the 
heart of tutor identity. Finally, I had to mark the test as the students rejected the 
offer to mark it themselves. 
 
Concluding comments: My view of assessment had been that it was diagnostic, 
viz. measuring students’ strengths or weaknesses. Now I see it as tool which can 
be utilized to address a number of challenges that we face in the complex 
context of higher education in general and the teaching and learning of 
mathematics in particular. As mentioned above, there is research evidence to the 
effect that, many of the complex teaching and learning problems that we face as 
institutions of higher education and mathematics lecturers can be solved by 
introducing and implementing appropriate assessment methods or tasks.  
 
The dangers of pragmatically transporting the apparently sound principles of an 
intervention framework into another context cannot be overemphasized. 
Knowledge of your context is key in assessment. Teaching, learning, assessment 
and curriculum development form a cycle which requires continuous reflection 
and reflexivity. All the above need to be concomitantly addressed, thus none 
should be overemphasized above the others. The above assessment method 
offers you an option among the various options which have been documented in 
a mathematics undergraduate context.  
 
Result of evaluations 
 
The result of the qualitative analysis appears in the first table. The result of 
“Evaluation Assistant” a computerized resource offered by the Academic 
Development Centre survey appears in the quantitative analysis below. 20 out of 
30 students responded to both questionnaires. 
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Qualitative analysis 
Student perceptions of the positive aspects of peer-assessment 
Emerging themes Student quotes 
Internationalization of assessment criteria 
 


 It showed me how markers allocate 
marks. 


 
 It helped me to understand where the 


marks were given for each question. 
 


 It was good to see the marking 
scheme.   


 
Exposure to different problem solving 
techniques 


 By seeing other methods of doing the 
problems given. 


 
 By checking other student’s methods 


of approaching questions.  
 


Students influencing each other to raise the 
quality of their work 


 Getting some ideas from other 
students about what should be done to 
answer questions. 


 
 They complete the work perfectly; 


hence motivate me not to make 
shortcuts. 


 
Active involvement of students in their 
learning 
 


 The method is perfect, it gets us 
involved.    


 
Support materials/ Feedback in the form of a 
memorandum were considered helpful 
 


 Tutorials and exercise solutions are 
very helpful for studying and revising. 


 
 The solutions we got and those done 


on the board were helpful. 
 


 The benefit of the method was that 
there were solutions. 


 
 Definitely beneficial to have solutions 


to tutorials and exercise sheets.  
 


 
 
Student perceptions of the negative aspects of peer-assessment: 
Emerging themes Student quotes 
Students did not appreciate marking sloppy 
work from peers 
 


 I did not benefit from the paper I was 
marking as it was scarcely done. 


 
 Mark scheme and model answers 


were clear so it is only the submitted 
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tutorial that needs to be improved. 
 


 People who have done work on the 
same level should mark each other’s 
work. 


 
 I did not approve getting a paper with 


half the questions done in what looked 
like rough work.   


 
 
 
Quantitative analysis 
 
Emerging themes  Data 
Student’s attitudes to peer-assessment  70% of the students felt that peer- 


assessment was fair while 25% 
disagreed and 5% of them were 
neutral. 


 
 60% thought that the tutorials were 


well organized, while 25% disagreed 
and 15% were neutral.  


 
Promotes independent work and critical 
thinking 
 


 85% felt that the course encouraged 
them to work and learn independently 
while 10% disagreed and the rest were 
neutral. 


 
 70% of the students thought that the 


course improved their problem-
solving skills, while 10% disagreed 
and 20% was neutral. 


 
 80% of the students felt that the 


course helped them to develop critical 
thinking, analysis and reasoning skills 
while 5% disagreed and 15% of the 
students were neutral.  


 
Formative feedback 
 


 62% of the students felt that they 
received meaningful feedback on their 
work that they could use to improve 
their learning while 26% disagreed 
and 10% of the students were neutral. 


 
 65% of the students felt that 


assessment feedback made it clear 
why particular grades were awarded 
while 5 % disagreed and 30% were 
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neutral. 
 


 55% of the students thought that 
assessment feedback suggested 
specific ways in which students can 
improve, while 15% disagreed and 
30% were neutral. 


 
 95% of the students claimed that the 


lecturer marked and returned 
assessment tasks promptly while 4% 
were neutral. 
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INVESTIGATING THE PERIMETER AND AREA IN  
GRADE 7 


 
Boniswa Amelia Sulelo 


 
 
CONTEXT 
  
I am Boniswa Amelia Sulelo teaching grade 7, 8 and 9 at Upper Ibisi Junior 
Secondary School, which is about 20km from Umzimkulu. I have taught 
mathematics ever since I started in this school in 1993. I am also teaching 
technology since OBE started to be implemented.  
 
This is quite a small public school with an enrolment of 325 learners and 12 
educators. Unfortunately this is one of the remote areas where parents struggle 
to make ends meet, as most of them are unemployed. Most learners walk a 
distance of more than 5km to reach the school, which affects their performance 
because by the time they arrive at school they are tired. 
 
Parents are unable to provide assistance to their children’s homework because 
of being illiterate. Parents cannot meet financial demands by school because 
most of them live on social grants from the government. 
 
JUSTIFICATION 
 
In my experience of teaching mathematics my learners do not understand 
perimeter and area although I have tried my best to teach them. I also noticed 
that my learners do not know perimeter and area in real life. They confuse the 
difference between perimeter and area although they experience them in their 
everyday life. For example, when one has to buy a window frame, one has to 
calculate its perimeter and for the floor carpet one has to calculate the area of 
the floor. 
 
I also decided to teach perimeter and area because I want to provide 
opportunities for learners to engage in hands-on real world experiences 
designed to develop an understanding of basic measurement concepts. 
Measuring with the tools, instead of seeing pictures is important in concept 
development and not to take measurement for granted and spend more time on 
this concept. 
 
After I joined Rumep I gained other strategies to show them the difference 
between perimeter and area to the world of measurement. Since this topic is a 
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real problem to the learners, I think it is proper for me to research on it and try 
to share my findings with other educators. 
 
 
BACKGROUND READING  
 
Area and perimeter are the concepts that are often used in our daily life although 
they are not referred to as perimeter and area. When we talk about perimeter we 
talk of the distance around an object from point to point and area means the 
amount of surface occupied. In real life when people buy carpets or mats they 
talk of metres that would cover their rooms as if they are talking about the 
distance from one point to another, while they are supposed to talk of square 
metres that would cover the space. 
 
Referring to this confusion, Kenney and Komba (1996: 46) argue, “Many 
elementary and middle grades children have difficulty with understanding 
perimeter and area. These children use formulas related to the attributes being 
measured or the unit of measurement being used”. I agree with Kenney and 
Komba as learners do not understand why the answer should be in square units 
when calculating area. 
 
An article that I read in Rumep Jourmal National Council of Teacher of 
Mathematics (NCTM) (2000:44) also states, “It is unlikely that children can 
gain a deep understanding of measurement without handling materials, making 
comparisons physically and measuring with tools”. I agree with this statement 
as the confusion that children have in the concepts of perimeter and area is 
because of theoretical and abstract teaching. Learners’ understanding of these 
concepts by involving them in practical activities, then reconstruct the formula. 
 
Joram and Oleson (2004:450) indicate, “The difficulties with area stem from an 
over reliance on the area formula, with little accompanying understanding of its 
conceptual basis” This is true because “ BLArea ×= ” does not give learners the 
idea of what area really is and why they have to multiply length by breadth. 
NCTM (2000:45) claims, “Through their school experience primarily in 
prekindergarten through to grade 8, students should become proficient in using 
measurements tools, techniques and formulas in a range of situations”. That is 
why in my activities learners will practically measure different objects e.g. 
desks, tables, classrooms, school building, etc using different measuring tools, 
etc. 
 
According to Beaumont, Curtis and Smart (1986:1) teaching measurements in 
general and teaching perimeter and area in particular has long been a trouble 
spot in mathematics education. They further state that it is important that 
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students’ understanding of the concepts of perimeter and area so that they will 
know which to use and how to interpret the results of measurement. I fully 
agree as the learners are unaware of when to apply perimeter and area. By using 
real life problems my learners will develop the skill of estimation, measurement 
and the concepts of perimeter and area. I am also reminded of the quote by 
Dermott and Rack Gokong (1996:142) who state, “Learners find it difficult to 
understand that area is contained within the boundary and therefore 
measurable”.     
 
PLANNING  
 
Learning Outcome 4: Measurement  
Critical Outcomes  
Learners will:  


 Identify and solve problems and make decisions using critical and 
creative thinking. 


 Work effectively with others as members of a team, group organization or 
community.  


 Aware of the importance of participating as a responsible citizens in the 
life of local, national and global communities. 


 
Assessment Standards:  
The Learner:  


 Calculates by selecting and using appropriate formulae for:  
Perimeter and area of square and rectangles.  


 Describes interrelationships between perimeter and area of squares and 
rectangles.  


 Solves problems involving:  
- Length  
- Perimeter and area of square and rectangle.  


 
Teaching And Learning Outcomes For This Range Of Lessons 
The learners will be able to: 


1. Calculate perimeter and area of squares and rectangles using square grids 
and dotty papers.   


2. Construct squares and rectangles and calculate perimeter and area when 
given one or two dimensions. 


3. Use different strategies like Pick Theorem to calculate area of squares 
and rectangles.  


4. Identify and use different SI units to calculate perimeter and area of 
different objects. 


5. Calculate the perimeter and area of objects inside and outside the 
classroom. 
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6. Solve word problems involving perimeter and area. 
 
Lesson 1 
Introduction to Perimeter using square grids.  
Activities 
Learners will work in pairs in their groups to: 
1. Draw shapes that cover a total given number of squares in square grid paper.  
2. Identify the type of shape they have drawn.  
3. Count the number of units in each side of their shape.  
4. Calculate the total number of units around the shape.  
 
Lesson 2 
Calculating Perimeter Using Formula  
The learners will: 
1. Draw rectangles in square grid paper. 
2. Count the number of units in each side.  
3. Investigate a formula.  
 
Lesson 3 
Measuring using rulers. 
The learners will: 
 
1. Draw different rectangles and squares in a worksheet using rulers, measure 


and write the length of sides.  
2. Calculate the perimeter of these rectangles and squares using formula.  
 
Lesson 4 
Measuring and Calculating Perimeter in real objects. 
1. The learners identify the SI unit they have to use to measure the perimeter of 


objects in the classrooms e.g. windows, desks, tables, papers, etc and 
classroom itself.  


2. They use the length of each side in each object to calculate its perimeter.  
 
 
Lesson 5 
The learners identify the SI units they have to use to measure and calculate 
perimeter of school building, netball ground, etc. using tape measures.   
 
Lesson 6 
Calculate Perimeter in worksheet when given one side.  
1. They calculate the perimeter of given rectangles.  
2. Learners calculate the breadth of a rectangle when given the length and 


perimeter of a rectangle.  
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Lesson 7 
Introduction of Area using Square Grid Paper.  
The learners: 
1. Draw rectangles and squares on the square grid paper. 
2. Count the total number of squares that cover the shape.  
3. Count number of units on each side of each shape.  
4. Investigate the formula for the area of each shape.  
 
Lesson 8 
Developing concept of Area using dotty grid paper.  
The learners will:  
1. Draw a rectangle and square on the dotty grid paper.  
2. Join all the dots in the rectangle and square to form squares. 
3. Count number of squares on each side of rectangle and square. 
4. Investigate the formula for these shapes.  
 
Lesson 9 
Learners draw rectangles with given dimensions. They calculate the area of 
each shape using the formula.  
 
Lesson 10 
Learners measure objects in the classroom and then calculate their area.  
 
Lesson 11 
Applying area in another strategy. 
The learners will: 
Calculate the area of square and rectangle using Pick Theorem.  
 
Lesson 12 


1. Learners are given area of a square to calculate the length of each side in 
different SI units.  


2. They are given breadth or length of rectangles in different SI units and 
area of rectangle to calculate length of rectangle.  


 
Lesson 13 
Applying measurements of the area in real life. 
Estimations of the area of objects in the classroom and calculating perimeter 
and then area of each using square metres.  
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Lesson 14 
Identification of perimeter and area in problem solving.  
Activities  
Solve problems involving perimeter and area.  
 
OBSERVATIONS 
 
Classroom Organization  
 
I divided my learners into 4 groups of 12 learners. My learners usually work in 
these groups. They share their ideas within their groups, and then with other 
groups by reporting back their findings.  
 
Lesson 1 
Introduction to Perimeter 
The learners had to draw shapes in grid papers and then name the shape drawn. 
I noticed that although they had all drawn rectangles and squares most learners 
had drawn squares. They did not experience problems in drawing these shapes 
except one group that struggled to draw. This group drew small squares inside 
each grid square. I guided them on how to draw. The learners were also able to 
identify the shape they have drawn. Most learners had drawn squares. They 
counted the number of units in each side of their shape. But I noticed that one 
group had difficulty to count the number of units as they counted squares. I tried 
to guide them how to count these units. Other groups did not experience 
problems in counting the units.. They were able to calculate the total number of 
units around each shape although they were unaware that it was perimeter. I 
introduced them to the understanding that the distance around the shape is 
perimeter.  
 
Lesson 2 
Calculating Perimeter Using Formula 
I asked each group to draw rectangles in a square grid paper. They were able to 
draw these rectangles and did not experience any problem to count the number 
of units in each side. I asked them to find a shorter way to calculate the 
perimeter of a rectangle. Nokwandisa’s group reported that long side + short 
side + long side + short side = 2 long sides + 2 short sides. But this group had a 
problem of taking common factor. But Thobelike’s group said long side is 
length and short side is a breadth. All the groups experience a problem to 
develop a formula. I guided them to develop from their “2l + 2b” to “2(l + b)”. 
In the perimeter of a square it was very easy to develop because they said a 
square had all equal sides. They calculated from these 4 equal sides and 
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Thobekile’s group said that side + side + side + side = 4 sides. I guided them the 
final formula is 4 x S.  
 
Lesson 3 
Measuring Using Rulers The Learners were able:  
To draw rectangles and squares using rulers. Their problem was to use rulers in 
measuring the sides. Akhona Blayi’s group started at one whilst other groups 
started to measure at zero which was correct. Akhona’s group was using an 
error of parallax that was irrelevant in this context as this might lead to incorrect 
measuring units. But I guided them to measure correctly. My learners were able 
to apply the formula for perimeter of square and rectangle.  
 
Lesson 4 
Measuring and Calculating Perimeter in Real Objects 
It was very interesting to observe how actively involved they were when 
measuring objects in the classroom. They were able to calculate perimeter of the 
classroom. They were able to identify the SI units they had to use but they had a 
problem when I asked them to calculate in mm whilst they were using cm. I 
noticed that their problem cm was with conversions. As I decided to teach 
conversions, this lesson  took more than 2 days.   
 
Lesson 5 
Measuring and Calculating Perimeter Outside Classroom Using Tape 
Measures 
In this lesson my learners were measuring the perimeter of the school building, 
netball ground, etc using their tape measures. They measured the school 
building as 53m by 20m and then added these measurements to find the 
perimeter. A problem arose when relating the school building to a rectangle. 
Some in the group wanted to multiply lengths by breadth by 2. Thobekile kept 
on asking why is the answer not the same as when they added the measurements 
of the 4 sides. To support herself Thobekile multiplied one  length by 2 and one 
breadth by 2, added the products and got the same answer. At this point others 
were convinced and decided to accept Thobekile’s method. After this argument 
they were able to calculate the perimeter of netball ground. By involving them 
in all these activities my learners gained more knowledge with perimeter.  
 
Lesson 6 
Calculating Perimeter in Worksheet When Given One Side  
The learners in their groups experienced a big problem when calculating one 
side, given perimeter of square or given perimeter and breadth of rectangle. I 
gave a task to perform as a group but I noticed that they were unable to remove 
the brackets for example 30cm = 2(l + 4cm), 30cm = 2l 4cm but others were 
able to remove. Phumla’s group did all that but unable to divide 12cm by 2 to 
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get the quotient. They were also unable to take the one, which was needed or 
placed in left side. They were also unable to change the signs when taking the 
number from left to the right. I tried to guide them how to do these problems. I 
had to explain in mother tongue to make them understand. I gave them some 
extra problems to do as classwork in groups and individual problems at home to 
gain more knowledge. 
 
Lesson 7 
Introduction of Area Using Square Grid Paper  
I had given each group a square grid paper and they worked in groups to draw a 
rectangle and square. They were able to draw these shapes. Learners counted 
the total number of squares that cover each shape. They are able to count and 
write the number of squares on each side in each shape. They were able to 
investigate the formula of calculating the area.  
 
Nokwandisa calculated area of the square like this: 3 + 3 + 3 = 9 and others:    3 
x 3= 9. I was very surprised with Kholiswa who said that the number of squares 
horizontally x number of squares vertically. I tried to make additions that the 
number of squares horizontally is side x number of squares vertically is another 
side. So in symbol it will be s x s = s2. in a rectangle they already knew that we 
have length and breadth. Even the weaker learners were able to discover area of 
rectangle. The rectangle that I had drawn was 6 squares horizontally and 3 
squares vertically. They were able to calculate that 6 squares x 3 squares give a 
total of 18 squares. I explained that 18 squares are 18 square units. Now they 
developed the formula as l x b for area of rectangle.  
 
Lesson 8 
Developing Concept Of Area Using Dotty Grid 
I had given each group square dotty paper to work in pairs. They drew a 
rectangle and square. They did not experience any problem in drawing these 
shapes. After joining the dots inside each shape to form squares, they counted 
the number of squares inside each shape for the area. They said that they should 
do as they did in the square grid paper. They were able to develop the formula 
for these shapes. They knew that the number of squares in each shape were the 
area. After writing the number of squares on each side, learners investigated the 
relationship between the number of squares they counted and the numbers they 
wrote on each side. Nomashumi, in one of the groups could easily say, that “To 
get the number of squares inside the shape, we multiply one number of squares 
in the length by the number of squares in the breadth of the shape”. All groups 
came to one conclusion that they must multiply the number of squares in length 
by the number of squares in breadth, to get the total number of squares inside 
the shape.  


77 
 







Lesson 9 
Measuring Objects In The Classroom And Calculating Their Area 
Learners in groups measured different objects in the classroom like table, desk, 
floor tiles, chalkboard etc. they had no problem in measuring these objects using 
their findings. They also had no problem in calculating the area of these objects.  
 
Lesson 10 
Calculating Area Using SI Units  
The learners in groups drew rectangles of  given dimensions. They were able to 
draw and calculate the area of these rectangles using the formula. They were 
able to write units but they made a mistakes of omiting  to add the powers. For 
example we multiply 8m by 3m, they said 24m instead of 24m2. 
 
Lesson 11 
Applying Pick Theorem In Area 
The learners were able to draw rectangles and squares, counted and wrote the 
total number of dots outside and total number of dots inside the shape. Pick 
Theorem was new to them. I tried to develop Pick Theorem together in the 
chalkboard. They understood that Pick Theorem is ½ number of dots outside + 
number of dots inside – 1. I gave my learners an activity sheet, with different 
rectangles and squares to do as extra exercise in the classroom. When I was 
moving around I discovered that Gcinile’s group had a problem in calculating 
area using Pick Theorem on their own. But I tried to guide them how to 
calculate. Other groups did not experience any problem with this strategy. 
 
Lesson 12 
Learners in groups were given the area of a square to calculate the length of 
each side. One learner Nomashumi, asked whether this problem was the same as 
in the perimeter. I told her that it was similar but here she had to find the square 
root. That group was very confused and lost and I later discovered that even 
other groups had a serious problem. They did not know square root. I had to 
teach them how to calculate a square root of a number. After that I guided them 
to calculate the length of a square with a given perimeter. I also gave them other 
problems to calculate the value of one side for example to calculate the length 
with the given area of rectangle equal to 150m2 and breadth is 25m using the 
formula. They did not experience any problem to calculate this problem. They 
said area of rectangle = L x B and they took L x B to the left and area of 
rectangle to the right. They did like this: L x B = area of rectangle 
=L


Breadth
glerecaofArea tan           


And continued their calculations like this =L
m
m


25
150 2


  


  mL 6=   
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I discovered that they were able to calculate using above information and since 
we had m2, they were able to say  and cancel the unit above and in the 
bottom and left with one unit especially the group of Nokwandisa. I gave extra 
problems to do as homework in order to gain more knowledge.  


mmm ×=2


 
Lesson 13 
Applying Measurement Of The Area In Real Life  
Learners in groups were able to estimate the area and sides of any object in the 
classroom and able to calculate the perimeter and area of each using square 
metres, centimetres and millimetres. They did not have any problem for. I also 
gave more problems to calculate at home inorder to gain more knowledge in 
calculating perimeter and area.  
 
Lesson 14 
Problem Solving Activities On Perimeter and Area 
In this lesson learners had analysed the word problems first and then calculated. 
They made use of sketches where they drew diagrams using the measurements 
given. Learners were given one word problem on perimeter and area to solve, in 
groups. They displayed their solutions on chalkboard to explain how they had 
calculated those words problem. 
 
EVALUATION 
 
What worked well  
Active Involvement  
• The learners learnt better when using measuring instruments such as rulers, 


tape measures and T-square because it made it easier to understand how and 
when to use them they were actively engaged in discussions trying to come 
up with solutions.  


• Co-operative learning, communication and confidence were instilled as they 
were working in groups to investigate for solutions in calculating perimeter 
and area.  


• When they had determined the formula for area and perimeter of squares and 
rectangles, the learners were able to solve problems, calculate areas of given 
shapes, draw shapes and able to identify relevant SI units. 


  
Learner Pace  
I allowed them to investigate how to develop perimeter and area of a square and 
rectangle using square grid paper and dotty grid paper. This helped as an 
introduction to calculation of perimeter and area. 
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Flexibility  
Learners were able to report their observations and findings freely. I allowed 
them to use their mother tongue in explaining their solutions.  
 
Reconstruction of formulas 
• Constructing the formula of perimeter and area of square and rectangle.  
• Helping them to construct other strategies of area, which was Pick Theorem 


using square dotty grid, and square grid paper.  
 
Use of concrete or visible material 
I had to use Rumep material like dotty grid paper and square grid paper. Use of 
measuring tools like to measure a chalkboard need to use measuring tapes, T-
square or meter stick. I also had to borrow from the neighbouring school. 
RUMEP provided me instrument box and rulers I usually used those equipment. 
Learners worked best in groups than individually. Individual attention is still 
required as learners appreciated achieved more when in groups than 
individually. 
 
What did not work well?  
 My learners did not understand conversions. I had to teach more than the 
expected time.  
 
REFLECTIONS  
 
Reasons for what worked well 
Using real objects in classroom situation, trying to make the lesson real and 
interesting to the learners. Encouraging the learners to work co-operatively 
made them to work freely and prepared them to share with confidence their 
findings and also motivating them to speak and assisting without discrimination.  


• Allowing them to discover on their own the measuring units for perimeter 
and square units with area.  


• Allowing them to use their mother tongue in explaining the development 
of Pick Theorem as English is the barrier to learning.  


• By modifying their solutions and building what they had learnt made the 
to be actively involved or participated actively.  


• I started early to do my research inorder to get chance to teach and guide 
them.  


 
Reasons For What Did Not Work Well  
I have never taught Pick Theorem which the other strategy to calculate the area. 
My learners only understood the formula for area of square and rectangle but in 
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this strategy (Pick Theorem) had a difficult problem on learners because the 
lesson was really new to them so it took more for them to understand. My 
learners tended to write ½ of number of dots inside instead of outside + number 
of dots outside instead of inside and forgot to include – 1. My learners had also 
an error of parallax, that is, their measurement using tools they started at 1.    
 
HOW TO IMPROVE  
 
Next time I should give learners and myself enough time for these lessons. 
Learners must get enough chance to think and relate these lessons to what 
happens around them. More material is needed when teaching perimeter and 
area. The guiding principle is always to move from the known to the unknown 
and from concrete to abstract. My planning must meet my outcomes. My 
instructions must be clear and easy to be followed. I should also take note of 
prior knowledge before introducing a new lesson. I found that my learners could 
not measure length precisely and also did not understand conversions.  
 
RECOMMENDATIONS  
 
I would recommend to other educators the use of practical activities and 
concrete materials when teaching this lesson, especially things that the learners 
are familiar with. Learners like to do things on their own and they learn easy 
from their mistakes. Grouping your learners when working is very important 
because that’s where they learn more view and ideas from others. I highly 
recommend that every educator be thoroughly prepared for every lesson to be 
taught, so as to be in a position of facing problems that may arise in the 
classroom.   
 
Learners should be encouraged to use all their senses by estimating, converting, 
measuring, constructing, drawing, thinking, discussing, etc. Learners should be 
stimulated and developed to become researchers and life long learners too. It is 
dangerous to use shortcuts when teaching, learners must have a solid conceptual 
understanding of geometrical concepts. They must explore objects, which are in 
real life and will find their own shortcuts. They should be given the latitude to 
research towards self-realisation and self-discovery of how things work. They 
will therefore always have a strategy to fall back on if they forget the shortcut. 
Learners must give a chance to use their mother tongue so that they will get 
comfortable but not forget to use mathematical language.    
 
REFERENCES  
 


1. Beaumont V. Curtis & R. Smart J. (1986). How to teach perimeter and area.  NCTM:  Reston:  
Virginia.  


81 
 







82 
 


2. Dermott, L and Rack Gokong L. (1996). Excel in teaching mathematics. Pretoria: Kagiso.  
3. Joram, E, and Oleson, V. (2004). Learning about area by working with building plans. 


Mathematics teaching in the Middle School, {9(8), 450-455}. 
4. National Council of teachers of Mathematics (2000). Principles and Standards for School 


Mathematics. NCTM, 44-47. 
5. Kenney and Komba (1997). Principles and Standards for School Mathematics. Reston, V.A: 


NCTM, 44-47. 
 








MATHEMATICS IN THE FET PHASE – MISLEADING 
GRAPHS/ DIAGRAMS 


 
Johannes Februarie 
Gariep High School 


 
Delegate Handout 


 
INTRODUCTION 
 
During the course of this workshop we will discuss misleading graphs and claims 
by persons or groups trying to influence the public. 
 
We will compare different graphs and try to come to certain conclusions. 
 
At the end of the workshop our aim is to attain the following: 
 


1) learner identify potential uses and misuses of statistical information 
2) learners realize the different techniques to draw accurate but biased 


graphs 
3) misuse of the scale of the horizontal axis e.g. disproportionate spacing or 


the omission of values 
4) misuse of the scale on the vertical axis e.g. not using any scale, 


compressing the scale   
5) misuse of dimensions e.g.  misuse of area and volume 
 


 
Activity 26.3       LO4 
 
More than what you see 
 
Statistical diagrams are easy to read and interpret on condition that one is aware of 
the subtle manner in which data can be displayed in a biased way. 
 


1. Three equally skilled applicants for a position at company A are asked by 
the boss to display the following information in a bar diagram. The company 
has made a profit of R2 million in 2005, R4 million in 2006 and R6 million 
in 2007. The responses of these applicants are shown below. Work in pairs 
to answer the question that follow. 
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a. Check whether the diagrams are correct. 
b. Discuss the differences between the diagrams. 
c. Discuss the image that is reflected by each diagram. 
d. Based on the diagrams, which candidate would you recommend for the 


vacant position? Explain your answer. 
 


2. During tests in the fiber content in cereals A,B and C by an independent 
quality controller it is found that cereal A contains 3,5g per 100g, cereal B 
contains 5,5g per 100g and cereal C contains 7,5 g per 100 g. The 
manufacturers of cereal C want to use an accurate but biased advertisement 
to promote their product. 


a. Which type of diagram would you use to achieve this goal? 
b. Use the data that is provided and draw this diagram 


3. The following diagrammatical representations appeared in a company’s 
annual report. Criticise each diagram. 
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4. During a survey 100 men and 100 women were selected at random. Each 
person was interviewed on his/her alcohol consumption to the nearest unit, 
in the week preceding the interview. A unit is equivalent to 340 ml of beer, 
25 ml of spirits, 200 ml of wine or 50 ml of fortified wine. The table below 
shows the results. 


 
Consumption during the week preceding the interview 


Units 0 
1 to 


5 
6 to 
10 


11 to 
20 


21 to 
35 36 or more 


Men 25 20 17 15 13 10 
Women 41 29 12 9 5 4 


 
 


a. As a social worker you are very concerned about the alcohol 
consumption in South Africa. Use the data above and draw an accurate 
but biased diagram that will reflect your viewpoint. 


b. You are a sales person who promotes sales of South African alcoholic 
products within the country. Use the data above and draw an accurate but 
biased diagram that will contribute to your campaign. 
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MEMORANDUM 


1. 
a. The diagrams are correct 
b. The diagrams create different images of the increase in profit of the 


company’s profit. 
c. The first diagram gives an image of constant and fast growth. The second 


diagram gives an image of constant but slower growth. 
 


The third diagram gives an image of fast growth from 2005 to 2006, but less 
growth from 2006 to 2007, techniques to draw accurate but biased graphs. 
 
Diagram to the right: 
The widths of the bars increase form left to right. No scale on the frequency 
axis. 
 
Diagrams below to the left: 
The widths of the cubes increase form left to right. The dimensions of the 
cubes increase in a misleading fashion. 
 
Diagrams below to the right: 
Perspective creates the misleading image that one stockholder receives more 
than each of the other two. A pie chart might have been better because the 
observer compares the areas of the three bars intuitively. 
d) All three candidates have understood the information, but only the 
candidate that created the diagram on the left hand side, has shown that she 
can represent the information on a unbiased way. 


2.  
a. Possibly a bar diagram with cubes of sides lengths 3.5 units, 5.5 units 


and 7.5 units. 
b. Draw a diagram of your own choice. 


3.  
a. Diagram above to the left: 
b. The year 2005 is left out. 


4.  
a. Learners draw an accurate, but biased diagram. The image can be created 


by expanding the frequency axis. 
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b. Learners draw an accurate but biased diagram. The image can be created 
by compressing the frequency axis. 


 
 
REFERENCES: 
 
Pretorius J, Potgieter R, Ladewig; W, Oxford University Press; Mathematics Plus Grade 11; CAPE 
TOWN 2006  
 
 








Space and Shape in Foundation Phas 
   marambane@lantic.net 


Presenter: Edna Nkosi 
Institution:  Marambane Primary, Mashising, Mpumalnga 


Target Audience: FP 
Duration: 1 hour 
 
The teaching and learning of Learning outcome 3, Space and Shape is extremely 
important. Some people argue that geometry activities can enhance the general 
conceptualisation of mathematics. 
In the Malati materials the following examples are mentioned: 
 Presmeg (1992) stresses the importance of visual imagery in general reasoning 
skills in mathematics.  and 
Guay and McDaniel (1977) suggest that high mathematics achievers at elementary 
school have greater spatial ability than low achievers and that there is a 
relationship between Mathematical and spatial thinking for pupils with high as 
well as low spatial ability.  
 
Retha van Niekerk (1995 Malati materials) states that geometry does not start 
with the formulation of definitions and theorems. 
 


 “It already starts when the child has to orientate him/herself in the everyday 
surroundings. This familiarisation with the physical environment will 
eventually lead to more experiences that pave the way for developing these 
definitions and theorems (Freudenthal, 1991).” 


 
It is therefore essential that we give foundation phase learners the opportunity to 
engage with geometry activities. I recently completed an ACE in Maths 
Education and found the “Van Hiele model for Geometric thought” extremely 
helpful in choosing activities for foundation phase learners.  
 
The model features a five-level hierarchy of ways how learners will think about 
spatial concepts. I have interpreted this as follows: Learners need to go through 
the different levels starting at the first level which is described by the van Hieles 
as:  
 
Level 0: Visualization Learners on this level will recognise and name 
objects/shapes based on their looks. They therefore see the object/shape as a 
whole; they might even talk about the properties of the shape as part of the 
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shape. At this level they start to sort shapes based on the looks eg they all have 
round or curved parts or straight line parts etc.  
 
The second thought level where learners need to move to is: 
 
Level 1: Analysis Learners now are able to think of different classes of shapes 
etc. Where properties are more implicit in level 0 the learners can recognise a 
shape/object according to a class because of the explicit properties of the shape. 
At this level a learner can recognise a shape discarding size or orientation. A 
square is a square because all sides are equal and all the angles are equal to 90° 
even when the square has been rotated through 45°.  
 
Level 2 to 4 can be achieved more successful once learners can operate at level 
0 and level 1. 
 
This workshop will give educators the opportunity to experience activities that 
will give learners the opportunity to operate successful at level 0 and prepare 
them for level one where they have to think more analytical. The activities also 
give learners the opportunities to engage with objects in real life in their 
everyday surroundings. 
 
 
What will be done during the workshop? 
• You will cover different objects with paper 
• You will investigate the difference between flat shapes and shapes that have 


height 
• You will be sorting 2 D and 3D shapes/objects 
• Complete activities to develop the mathematical terminology using the 


vernacular as appoint of reference. 
 
 The workshop will help participants with: 
 
 Learning Outcome 3 SPACE AND SHAPE (GEOMETRY) 
The learner will be able to describe and represent characteristics and 
relationships between two-dimensional shapes and three-dimensional objects 
in a variety of orientations and positions. 
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Grade R Grade 1 Grade 2 Grade 3 


Assessment Standards 
 
We know this when the 
learner: 


Assessment Standards 
 
We know this when the learner: 


Assessment Standards 
 
We know this when the 
learner: 


Assessment Standards 
 
We know this when the learner: 


R.3.1 
Recognises, identifies and 
names three-dimensional 
objects in the classroom and in 
pictures, including: 
• boxes (prisms); 
• balls (spheres). 


1.3.1  
Recognises, identifies and names 
two-dimensional shapes and 
three-dimensional objects in the 
classroom and in pictures, 
including: 
• boxes (prisms) and balls 


(spheres);  
• triangles and rectangles; 
• circles. 
 


2.3.1  
Recognises, identifies and 
names two-dimensional shapes 
and three-dimensional objects 
in the school environment and 
in pictures, including: 
• boxes (prisms), balls 


(spheres) and cylinders; 
• triangles, squares and 


rectangles; 
• circles. 


 


3.3.1  
Recognises, identifies and names two-
dimensional shapes and three-
dimensional objects in the 
environment and in pictures, 
including: 
• boxes (prisms), balls (spheres) 


and cylinders;  
• triangles, squares and rectangles; 
• circles; cones and pyramids. 


 


R.3.2  
Describes, sorts and compares 
physical three-dimensional 
objects according to: 
• size;  
• objects that roll; o 
• objects that slide. 


1.3.2  
Describes, sorts and compares 
physical two-dimensional shapes 
and three-dimensional objects 
according to: 
• size;   
• objects that roll or slide;    
• shapes that have straight or 


round edges. 
 


2.3.2  
Describes, sorts and compares 
two-dimensional shapes and 
three-dimensional objects in 
pictures and the environment 
according to: 
• size;    
• objects that roll or slide;  
• shapes that have straight 


or round edges. 
 


3.3.2  
Describes, sorts and compares two-
dimensional shapes and three-
dimensional objects in pictures and 
the environment, including: 
• two-dimensional shapes in or on 


the faces of three-dimensional 
objects; 


• flat/straight and curved/round 
surfaces and edges. 
 


R.3.3  
Builds three-dimensional 
objects using concrete 
materials (e.g. building 
blocks). 


1.3.3  
Observes and builds given three-
dimensional objects using 
concrete materials (e.g. building 
blocks and construction sets). 


2.3.3  
Observes and creates given 
two-dimensional shapes and 
three-dimensional objects using 
concrete materials (e.g. 
building blocks, construction 
sets and cut-out two-
dimensional shapes). 


3.3.3  
Observes and creates given and 
described two-dimensional shapes and 
three-dimensional objects using 
concrete materials (e.g. building 
blocks, construction sets, cut-out two-
dimensional shapes, clay, drinking 
straws). 


 


 
 References 
http://euler.slu.edu/teachmaterial/Van_Hiele_Model_of_Geometr.html 
Malati Materials for educators and learners 
Van de Walle JA (2004) Elementary and Middle School Mathematics 
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TRANSFORMATIONS WITH SKETCHPAD 
Presenter: Sue Southwood 


Affiliation: VULA Mathematics Project, Hilton College 
 
Target audience:  Educators in the Senior and FET Phases who are 


interested in using Geometers Sketchpad and its dynamic 
properties to add another dimension to their teaching. 
Participants need not be familiar with the basic 
techniques of Geometers Sketchpad. Worksheets at 
different levels are provided. 


 
Audience size: Limited by the capacity of the computer laboratory 
 
Time:   Two hours 
 
The workshop focuses on the transformation of points, shapes and graphs 
using: 


 
• reflection 
• translation 
• rotation 
• dilation 
• stretching 
 


"Transformation" is a thread that winds through many parts of the new 
curriculum: more particularly in LO2 and LO3. As educators, we need to see 
the 'whole picture': what educators in the grades below us have taught and 
also what educators in the grades ahead will need. The workshop begins 
with a 20 minute demonstration of Sketchpad and an overview of how it 
deals with transformations. Two of the handouts are printed below. Others 
are on topics such as the definition of a log as a reflection of the exponential 
function about  
y = x and the effects of changing the parameters in y = a(x + p) + q. 
 
Requirements: Computer laboratory with GSP 4.07 on all machines 
   Data projector 
   Detailed worksheets will be handed out by the presenter 







TRANSFORMATIONS                               A DILATION EXERCISE 
   
Use Geometers Sketchpad. 
 
Set up a Cartesian plane 
• click on File and choose New Sketch 
• click on Graph and choose Grid Form then choose Square Grid 
• click on the origin point and drag it downwards until it is about 2 or 3cm 


from the bottom of the page 
• click on the point (0; 1) and drag it to the left until you have a scale of at 


least  25 to 25 on the x-axis 
• click on Display and choose Hide Unit Point 
• click on Edit and choose Preferences and use the little down arrows to 


change the three precision measurements to tenths  
• click on OK  
• click on Graph and choose Snap Points 
 
Plot your shape, colour and measure it 
• click on Point Tool and plot the points (2; 3) and ( 2; 6) and (6; 8) 
• click on the Selection Arrow Tool and then in white space 
• click on the three points in the order that you plotted them 
• click on Measure and choose Coordinates 
• click in white space 
• click on the three points again 
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Area ABC = 4.0 cm2


Perimeter ABC = 9.8 cm


C: (6.0, 8.0)
B: (-2.0, 6.0)
A: (2.0, 3.0)


A


B


C


• click on Construct and choose Segments 
• click in white space 
• click on the three points again 
• click on Construct and choose Triangle interior 
• click on Measure and choose Perimeter 
• click in white space 
• click on the middle of the triangle to highlight it 
• click on Measure and Choose Area 
• click in white space 
 
Dilate your shape by a factor of 3 
• double-click on the origin and watch it explode 
• click on the three points and the three sides and the centre of the triangle 
• click on Transform and choose Dilate . . . and change the fraction to 3 


over 1 and click on Dilate and then in white space 
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Measure the image 
• click on the three image points, in order 
• click on Measure and choose Coordinates 
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• click in white space 
• click on the centre of A’B’C’ to highlight 


it 
• click on Measure and choose Perimeter 
• click in white space 
• click on the centre of A’B’C’  to highlight 


it 
• click on Measure and Choose Area 
• click in white space 
 
Turn off Snap Points 


• Click on Graph and choose Snap Points     
 
Repeat the procedure for a scale/dilation factor of ½  
 
Complete this table: 
 
   BEFORE AFTER EFFECT 


1. A dilation of 3 


 Point A (2; 3)   


 Point B (−2; 6)   


 Point C (6; 8)   


 Perimeter    


 Area    


2. A dilation of ½  


 Point (2; 3) (2; 3)   


 Point (−2; 6) (−2; 6)   


 Point (6; 8) (6; 8)   


 Perimeter    


 Area    


3. A dilation of 10 (2; 3) 


 Point (2; 3) (−2; 6)   


 Point (−2; 6) (6; 8)   


P'1
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 Point (6; 8)    


 Perimeter    


 Area    


 
Experiment . . . 
 
• Click and hold down the Segment Tool and choose the ray option  
• Click and drag a ray from the origin to point A 
• Click on Display and choose Line and choose Dashed 
• Click and drag a line from the origin to point B 
• Click and drag a line from the origin to point C 
• click in white space 
 
Move the points around and watch what happens to the points, perimeters 
and areas. What changes? What stays the same? 
 


TRANSFORMATIONS                              A ROTATION EXERCISE 
 
Use Geometers Sketchpad. 
 
• Click on File and choose New Sketch 
• Click on Graph and choose Grid Form and then choose Square Grid 
• Click on Point Tool and click on the points (3; 2), (2; 4), (5; 5) then (6; 3) 
• Click on Selection Arrow Tool and then in white space 
• Click on the points (3; 2), (2; 4), (5; 5) then (6; 3) in that order 
• Click on Measure and choose Coordinates Click in white space 
• Click on the same four points in the same order again 
• Click on Construct and choose Segments  
• Click in white space 
• Click on the same four points in the same order a 3rd time 
• Click on Construct and choose Quadrilateral Interior 
• Click on the Text Tool 
• Double-clock on the origin point 
• Change the label to the letter O 
• Click on the Straightedge Tool 
• Click-and-drag a line from the origin to point A 
• Click on Display and choose Line Width then Dashed 
• Click and drag a line from the O to B then O to C then O to D 
• Click on Selection Arrow Tool and then in white space 
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You have now set up and labelled a parallelogram ABCD in quadrant I and 
joined its vertices to the origin O with dotted lines. You now need to rotate 
it. 
 
• Double-click on the origin O to mark it as the centre of rotation 
• Click-and-drag over the whole shape to highlight it 
• Click on Transform and choose Rotate . . . 
• Change the angle in the little window to 90  
• Click on Rotate 
• Click on Transform 
• Click on Rotate . . . (the shape has now moved anti-clockwise through 


180 ) 
• Click on Rotate 
• Click on Transform again 
• Click on Rotate . . . (the shape has now moved anti-clockwise through 


180 ) 
• Click on Rotate 
• Click on Transform a 3rd time 
• Click on Rotate . . . (the shape has now moved anti-clockwise through 


270 ) 
• Click on Rotate 
• Click in white space 
 
Finally, you need to find the coordinates of all the image points. 
 
• Click on all the points A’, B’, C’, D’, A’’, B’’, C’’, D’’, A’’’, B’’’, C’’’ 


and D’’’  
• Click on Measure and choose Coordinates 
 







Study what you have done and fill in the table below. 
   


ROTATION TABLE 


Rotation about the origin through 90̊ through 180̊ through  −90̊ 


A (3; 2)    


B (2; 4)    


C (5; 5)    


D (6; 3)    


Formula for (x; y)    


 
Notes 
 
1. All the object points are in Quadrant I. This means that the coordinate 


and sign changes made by the rotation are clear.  
 
2. Study the gradients of the lines before and after the rotations. 
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