
AMESA each year submits a report on the 
matric Mathematics and Mathematical Literacy 
examination papers to the Department of Basic 
Education. 

The purpose of the report is to provide 
constructive feedback to the Department 
in the spirit of cooperation, not criticism 
or confrontation. Nevertheless we give our 
considered view on the standard of the papers, 
based on an academic analysis of the questions 
and we make specific inputs about language 
formulation, etcetera, that may be useful to 
the examiners, markers and moderators.

I want to thank the AMESA Curriculum Committee coordinated at national level by Nico 
Govender and Rajendran Govender and supported by our regional structures, for this 
important work.

This annual review of the matric Mathematics and Mathematical Literacy examination 
papers has become a very important event on the AMESA calendar. I want to call on all 
our regions and members working at this level to get involved in this activity, because 
it is a worthwhile activity in many ways. Firstly, it is important for AMESA, because if 
many teachers participate, it means that we can truly claim that our reports reflect 
the views of our members, and not only of a select few. Secondly, it is a worthwhile 
professional development activity for teachers, because we will learn from each other 
about interpreting the cognitive demands of questions, etcetera, and move more and 
more towards a shared understanding and become more and more a community of 
practise.
 
Following some criticism in the press about the results and standard of the 2012 Grade 
9 Annual National Assessment (ANA), the Department of Basic Education approached 
AMESA to provide an independent evaluation of the standard of the Grade 9 paper.    
This report is also included in this issue for your information. AMESA plans to now also 
annually review the Grade 9 ANA Mathematics paper, like we do for the matric examination papers. I encourage our members with 
an interest at this level to participate in this annual Grade 9 ANA review in your region. Some regions are planning to this year also 
review the Foundation Phase ANA for Mathematics.
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Editor’s Comment...
In this issue, we focus on key activities such as the review of the 2012 Grade 12 Mathematics 
and Mathematical Literacy papers and the Grade 9 ANA for Mathematics. We also cover the 
work done by SAMF in South Africa and a calendar of events is listed. We show the dates of 
regional meetings/conferences and report on a very informative and well attended conference 
in the Umlazi branch of KwaZulu-Natal. 2013 is the 20th anniversary of AMESA and we look 
back at the milestones achieved by AMESA in this period. 

VG Govender
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We are pleased to announce the following activities/projects 
which will be organised under the banner of SAMF in 2013.

• The South African Mathematics Olympiad takes place 
in three rounds throughout the year, the first being on 
14 March. Approximately 79 000 learners from 1 000 high 
schools entered for the first round which is written at 
the school. Learners from Grades 8 to 12, who achieve a 
certain percentage, advance to the second round, taking 
place on 14 May. This Olympiad, sponsored by Harmony 
Gold Mining Company and the South African Institute for 
Chartered Accountants (SAICA), is the biggest Olympiad 
in the country and learners who take part in the final 
round on 9 September stand a chance to represent South 
Africa at the International Mathematical Olympiad (IMO) 
in 2014, which will take place in Cape Town.

• The Pan African Mathematics Olympiad will be taking 
place from 23 to 30 June in Nigeria. The South African 
team will be made up of learners who excelled in last 
year’s South African Mathematics Olympiad and will be 
announced early in the second quarter.

• Following short on the heels of the aforementioned is 
this year’s International Mathematical Olympiad, taking 
place from 18 to 28 July in Santa Marta, Columbia. 

• Two training programmes are associated with the 
aforementioned Olympiads – that of the South 
African Mathematical Olympiad Training Programme 
(sponsored by Harmony Gold Mining Company) as well as 
the Siyanqoba Regional Olympiad Training Programme 
(sponsored by the Department of Science and Technology). 
Both these programmes are aimed at assisting learners 
who have entered into one of the Olympiad competitions 
with their preparation. 

• The South African Mathematics Challenge is another 
annual competition co-ordinated by SAMF for primary 
school learners from Grades 4 to 7. This year the first 
round will be taking place from 28 July to 2 August, 

during the same week as National Science Week.  The 
Week is an initiative of the Department of Science and 
Technology (DST) celebrating science-based activities in 
all nine provinces simultaneously at multiple sites per 
province. SAMF co-ordinates mathematics activities 
during National Science Week.

• But the biggest project of them all is the preparation 
for the 55th International Mathematical Olympiad (IMO) 
which will be held in Cape Town during July next year. 
It has never been held on the continent. Hosting a high-
profile event such as the IMO in South Africa will bring 
mathematics into the public eye and will highlight the 
importance of mathematics education in the country’s 
economic and technological development. Furthermore, 
the IMO “Class of 2014” may well put South Africa on 
their list of options for postdoctoral work and career 
options.

• Last, but not least, is the Harmony Teacher 
Development Programme, which is a short course for 
teachers to improve their skills in solving Olympiad type 
mathematical problems. It is available free of charge 
as a live taught or DVD course and certificates are 
issued which may be used for continuous professional 
development. We encourage all mathematical teachers 
to take advantage of this unique opportunity to improve 
their problem solving skills. Teachers can then go back to 
their classroom to train and enter their learners in the 
South African Mathematics Olympiad, which will result in 
a better quality of product from the schools and will put 
their learners in a position to reap higher achievement 
levels at university.

For more information contact the SAMF:
Tel: 012 392 9372
E-mail: info@samf.ac.za
Website: www.samf.ac.za
Facebook: http://www.facebook.com/#!/pages/SA-Math-
Foundation-SAMF/159470794123049
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Promoting Mathematics in South Africa: South 
African Mathematics Foundation (SAMF)

AMESA National Congress 2013
The AMESA Annual National Congress will be held at the University of the Western Cape, in Belville, Cape Town. 2013 
also marks the 20th anniversary of the launch of AMESA in Bloemfontein. The LOC for Congress 2013 is working very 
hard to ensure a very successful 2013 Congress as well as activities to celebrate our 20 years of existence as a non-
racial transformed subject association serving the needs of all mathematics teachers in South Africa.

Theme: Mathematics vs. the Curriculum: What’s the score?

Date: 24 – 28 June 2013

PLENARY PRESENTATIONS

Zalman Usiskin (USA) is a professor emeritus of education at the University of Chicago, where he was 
an active faculty member from 1969 through 2007. He continues as Director of the University of Chicago 
School Mathematics Project (UCSMP), a position he has held since 1987. UCSMP is the largest university-
based curriculum project for K-12 mathematics in the USA, with several million students using its 
elementary and secondary textbooks and other materials. His research has focused on the teaching and 
learning of arithmetic, algebra, and geometry, with particular attention to applications of mathematics 
at all levels and the use of transformations and related concepts in geometry, algebra, and statistics and 
matters related to curriculum, instruction, and testing. He is the author or co-author of more than 150 
publications on mathematics and mathematics education, dozens of books and research monographs, 
including textbooks for Grades 6-12 and a mathematics text for teachers. Zalman is a well-known and 
sought-after speaker in the USA. and internationally. He received the Glenn Gilbert (National Leadership) 
Award from the National Council of Supervisors of Mathematics in 1994, and a Lifetime Achievement 
Award from the National Council of Teachers of Mathematics in 2001.

Hamsa Venkat (SA) currently holds the position of SA Numeracy Chair at the University of the 
Witwatersrand. The work associated with this position involves a five year research and development 
project (the Wits Maths Connect - Primary project) working to design and monitor interventions focused 
on improving the teaching and learning of primary mathematics in ten primary schools in one district. 
Hamsa began her career as a high school mathematics teacher in London comprehensive schools before 
moving into mathematics teacher education at the Institute of Education in London. She holds a PhD 
from Kings College London, which was awarded the British Educational Research Association award in 
2004 for making the most significant doctoral contribution in education. Hamsa has lived in South Africa 
for eight years. Her early research at Wits was focused on Mathematical Literacy. Her current focus is 
on primary mathematics teaching and learning, working with a project team consisting of Wits staff and 
postgraduate students.

Peter Dankelmann (SA) is Professor of Mathematics at the University of Johannesburg. He was born and 
educated in Germany, where he received his doctorate from the University RWTH Aachen. He worked at 
the University of (KwaZulu-)Natal from 1993, before joining the University of Johannesburg in 2012. Peter 
is an active researcher in Graph Theory, a modern area of mathematics which is used to model networks. 
He has published more than 70 research papers in leading international journals. He is a member of the 
editorial board of the international journal Utilitas Mathematica, and a founder member of the editorial 
board of the international journal Electronic Journal of Graph Theory and its Applications. Peter believes 
that, due to its visual impact, Graph Theory could play an important role in making mathematics more 
accessible and more exciting for learners and adults. Peter was active in the Interprovincial Mathematics 
Olympiad as a national organiser for nearly a decade, and he is currently a member of the organising 
committee of the South African Tertiary Mathematics Olympiad. In his spare time Peter is a chess 
enthusiast and a firm believer in the benefits of the game for learners; he also repeatedly held the title 
of KwaZulu-Natal chess champion.

Our excellence and maturity on the matric and ANA reviews reflects our maturity as an organisation. AMESA is this year 20 years 
old. It is very important for any organisation to have an institutional memory, to value its history. In this issue of AMESA News, Nico 
Govender gives a summary of some aspects of AMESA’s development over the past 20 years, and we will also have a special session 
on the history of AMESA at our 19th Annual National Congress in Cape Town.

By the way, members often wonder how come AMESA is this year 20 years old, but we are having only our 19th Annual National 
Congress. The answer is also to be found in Nico’s article: AMESA was founded in July 1993, and had its first congress in 1994 when 
AMESA was also one year old. However, in 1995 there was not an AMESA Congress, but a Convention of the then existing Federation 
of Mathematics, Physical Science and Biology Teachers of South Africa. So AMESA missed a congress under its own name in 1995, 
but have had a congress each year since then.

Alwyn Olivier
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Jeffery Thomas

AMESA REGIONAL ACTIVITIES
Below is a table showing details of some AMESA Regional Conferences for 2013.

Region Date Venue

Limpopo 2 March 2013 Polokwane

North West 20 April 2013 Rebone High, Swartruggens

KwaZulu-Natal 11 May 2013 Edgewood College, Durban

Mpumalanga 25 May 2013 Nelspruit

Eastern Cape 19 October 2013 Port Elizabeth

AMESA Umlazi Conference November 2012

This important branch conference took place on 13-15 November 2012 and was attended by more than 80 participants. The 
conference catered for a wide range of activities as indicated by the programme for each of the three days.

Programme 13 November 2012 (day 1)

Activities Presenter / Facilitator Times

Registration Committee members 08:00 – 08:30

Opening & welcome Director: Mr B.H. Ntuli 08:30 – 08:45

Key Note Address Chair AMESA: Busisiwe Goba 08:45 – 09:15

Provincial co–ordinator Dr Hlongwa 09:15 – 09:45

Higher Education Institution Dr V. Mudaly 09:45 – 10:15

Tea Break 10:15 – 10:30

Stats SA Lazi Mtwa 10:30 – 11:00

SAICA Xolela 11:00 – 11:30

How to use Maths Dictionary Oxford: Tosi Maphanga 11:30 – 12:00

Professional Teacher Development in mathematics Themba Mthethwa (CASME) 12:00 – 12:30

Lunch 13:00 – 13:30

ROUND 1

Probability Mr Lusanda Mkwenkweni 13:30 – 15:30

Geometry Mr Gona Murugan 13:30 – 15:30

Nature of roots Mr D.D. Krupanandan 13:30 – 15:30

Phadiela Cooper (SA) was born and raised in Cape Town. She completed her B.Soc.Sc degree at the 
University of Cape Town, HED at the University of South Africa, B.Ed and M.Ed degrees at the University of 
the Western Cape. She has been a mathematics teacher for 28 years, 18 years at Portland High School and 
10 years at the Centre of Science and Technology (COSAT). For the last five of the ten years at COSAT, she 
served as the principal, a position she currently holds. COSAT has been named one of the top ten schools 
in the Western Cape based on their 2011 matriculation examination results, the first township school to 
achieve this accomplishment. 

Phadiela is passionate about education and strives to make a difference in the lives of children, specifically 
disadvantaged children, through education.

Zain Davis (SA) lectures in mathematics education in the School of Education at the University of Cape 
Town. He taught mathematics in a secondary school before moving the Mathematics Education Project of 
the University of Cape Town, and then on to the School of Education. 

Zain's chief current research interest is exploring the question of what comes to be constituted as 
mathematics in the pedagogic situations of elementary and secondary schooling. He draws on work in 
mathematics education, mathematics, semiotics, philosophy, psychoanalysis, sociology and linguistics in 
his exploration of the constitution of school mathematics.

PLENARY PANEL DISCUSSIONS 

Panel 1: Mathematics vs. the curriculum: What’s the score?

Chair: Cyril Julie

The panel focuses on the realisations of mathematics in the various transformations of the school 
mathematics curriculum and implications for teaching and learning of school mathematics.

Panel 2: Mathematics teaching and learning in the Western Cape

Chair: Shaheeda Jaffer 

The panel will discuss implications of research on mathematics teaching and learning as well as other 
aspects of schooling that impact on the teaching and learning of school mathematics in the Western Cape.

Panel 3: History of AMESA – Twenty years

Chair: Nico Govender

This discussion is devoted to the 20 year history of AMESA and focuses on the following key issues: 
constructing and deconstructing the history of AMESA, participation and democracy in AMESA, AMESA's 
contribution to mathematics and charting the way forward for the next 20 years.

For more information, visit the Congress 2013 website at http://www.amesa.org.za/AMESA2013/index.htm
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Programme 14 November 2012 (day 2)

Activities Presenter / Facilitator Times

Registration Committee members 08:00 – 08:15

ROUND 2

Probability Mr Lusanda Nkwenkweni 08:15 – 10:15

Geometry Gona Murugan 08:15 – 10:15

Nature of roots D.D. Krupandan 08:15 – 10:15

Tea Break 10:15 – 10:45

ROUND 3

Probability Mr Lusanda Nkwenkweni 10:45 – 12:45

Geometry Gona Murugan 10:45 – 12:45

Nature of roots D.D. Krupandan 10:45 – 12:45

Lunch 12:45 – 13:30

Commissions Group leaders 13:30 – 14:30

Presentation By commissions 14:30 – 15:30

Programme 15 November (day 3)

Activities Presenter / Facilitator Times

Registration Committee members 08:00 – 08:15

Sketchpad / Problem Solving / Casio Prof M. De Villiers / Sthe / Lauren 08:15 – 09:15

Sketchpad / Problem Solving / Casio Prof M. De Villiers / Sthe / Lauren 09:15 – 10:15

Tea Break 10:15 – 10:30

Sketchpad / Problem Solving / Casio Prof M. De Villiers / Sthe / Lauren 10:30 – 11:30

 Lucky Draw & Evaluation Casio / Committee members 11:30 – 12:00

Closing Remarks Dr Vimolan Mudaly 12:00 – 12:15

Lunch 12:15 – 

Feedback from participants 

Apart from informal feedback in the corridors of the conference the participants completed evaluation questionnaire at the end 
of the conference. 

They had to score seven items from the organisation of the conference to whether the conference has contributed positively 
to them as educators out of five. More than 80% of the participants responded in the region of four and five which is Agree and 
Strongly Agree, affirming that the conference contributed positively to educators and they felt everything was properly organised 
and presented.
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Issuing of certificates by Mr Daniel Krupanandan and Mr Mvuyana

Address by Ms B. Goba (Chairperson AMESA KZN).  A big thank you to AMESA KZN  Province for walking with us, the Umlazi 
branch, in this conference - siyabonga sihlalo nethimba lakho
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Mr Sthe Khanyile (Deputy Chair AMESA KZN) presenting on Problem Solving

Keynote address by Dr Vimolan Mudaly (UKZN)
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Limpopo Regional Conference March 2013
Report by Stephen Muthige

Attendance

The AMESA Limpopo Regional Conference and AGM was held on Saturday 2 March 2013 at the 
Millennium Combined School, Madiba Park, Polokwane. The number of teachers who attended 
the conference exceeded the 200 that we expected. According to our records 264 teachers 
attended the conference. Participants were from all five districts of Limpopo.

Almost 30% of the teachers registered on the day of the conference which affected our plans 
in terms of catering. 

Programme

The programme started at 08:30 as planned. In the morning plenary session Mr Makgakga presented a paper on transformation 
of exponential functions, followed by SHARP who presented how to use their new brand of calculator. The third presenter in the 
morning plenary session was Mr Mabotja who showed how to use Geometer’s Sketchpad and Autograph. 

We then had five split groups, namely Foundation and Intermediate Phase, Senior Phase, Mathematical Literacy and two classes 
of FET Mathematics. Mr Manare Setati presented the afternoon plenary session with title “Politics vs. Professional Organizations”.

Annual General Meeting

The AGM started at 16:00 with reports from the Chairperson and the Secretary. Mr Setati was requested to conduct the elections. 
Mr Stephen Muthige was re-elected as Chairperson un-opposed. Mr Phillemon Phoshoko was also re-elected as Deputy-Chairperson 
un-opposed. Ms Maake was elected as Secretary unopposed. Ms Khumalo KD was re-elected as the Treasurer un-opposed.

Participants in the Senior Phase group
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AMESA Curriculum Matters

AMESA Curriculum Committee

Coordinators: R. Govender  (westerncape@amesa.org.za) 
                     VG Govender (vicepresident@amesa.or.za)

The AMESA National Council notes that our mathematics teachers face a number of issues in their roles as teachers. We would 
like our members to inform us of successes and challenges in mathematics teaching and learning. In this regard, our phase 
convenors could be used to channel your input. The phase coordinators (elected by National Council on 23 June 2012) are listed 
in the table below:

Phase Convenor E-mail

Foundation phase Shanba Govender shanbasg@discoverymail.co.za

Intermediate phase Isaiha Shabungu irs1@vodamail.co.za

Senior phase Wandile Hlaleleni lelomso@gmail.com

FET Mathematics Stephen Muthige stevenmuthige@yahoo.com

Advisory Committee on Mathematics (ACM)

An interim advisory committee for mathematics was formed by SAMF. This committee was established as a SAMF committee 
to advise SAMF on key teaching and learning issues in mathematics. This committee comprising two members of AMESA and 
two members of SAMS met on Monday 19 November 2012 in Pretoria. The name of the committee was changed to the Advisory 
Committee on Mathematics (ACM). It was decided to invite the DBE, DHET and DST to nominate representatives to serve in the 
ACM. The committee elected the following members as Chairperson and Deputy Chairperson of the ACM:

Chairperson:  V.G. Govender (AMESA)
Deputy Chairperson:  Kersten Jordaaan (SAMS)
Secretary:  Thabo Ramaboea (SAMF) 

The three members from the DBE, DST and DHET will increase the number of members of the committee to seven. 

The AMESA Curriculum Committee was involved in two major activities in November/December 2012: the review of the Grade 12 
Mathematics and Mathematical Literacy examination papers, and the review of the Grade 9 ANA Mathematics paper. These two 
reports are included here for members' information.
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AMESA REVIEW OF 2012 GRADE 12 EXAMINATION PAPERS

29 November 2012

Mr Bobby Soobrayan
Director General
Department of Basic Education
222 Struben Street
PRETORIA

AMESA report on the 2012 Mathematics & Mathematical Literacy Examination Papers 

Dear Mr Soobrayan

On behalf of the National Council of the Association for Mathematics Education of South Africa (AMESA), I would like 
to commend the Department of Basic Education for the wonderful support afforded the Grade 12 learners and their 
teachers in the 2012 academic year.

As we have done for the past several years, I would like to make a formal submission of the AMESA Report on the 
2012 Mathematics and Mathematical Literacy Examination Papers 1 and 2 that were written by the Grade 12 learners.

The purpose of the report is to provide constructive feedback to the Department in the spirit of promoting mathematics 
education and enhancing the quality of the teaching and learning of Mathematics in South Africa. 

It is our hope that the report, especially the question by question analyses, will be useful to the examiners, markers 
and moderators in our attempt to promote the high standard of mathematics education in our country.

Sincerely

Alwyn Olivier
AMESA President

AMESA Office
P.O Box 54
WITS
2050

Tel: 011 717 3461
Fax: 011 717 3459
Cell: 083 292 4077
Email:  president@amesa.org.za
Wepage:  www.amesa.org.za 
Facebook: www.facebook.com/amesa93
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INTRODUCTION 

The 2012 Grade 12 papers for Mathematics and Mathematical Literacy were written on Friday 2 November 2012 (Paper 1) and 
Monday 5 November 2012 (Paper 2).

AMESA regions (provinces) throughout South Africa soon after embarked on a workshop activity to review these papers according 
to specific criteria and guidelines. The provinces submitted their reports to the AMESA National Curriculum Committee. This report 
was then compiled by the Curriculum Committee and represents a summary of the findings and trends of the AMESA provincial 
reports. 

The report covers specific comments on each paper focusing on the following aspects:

A. Overall Review
1. Technical Aspects (typing, diagrams, etc.)
2. Language used and compliance with the cognitive levels of thinking
3. Curriculum coverage
4. Comparison with 2011 papers
5. Overall Observations

B. Question by Question Analysis

Participants were “trained” in the analysis of questions using the analysis tool at a workshop during AMESA’s annual congress in 
Potchefstroom in June 2012. Although we do not claim any validity of the analysis, we are nevertheless confident that it represents 
a fairly balanced and accurate perspective from a cross-section of teachers throughout the country.

MATHEMATICS PAPER 1

A. OVERALL REVIEW

1. Technical aspects (typing, diagrams, etc.)
The paper was clear with no typing errors. The diagrams were well constructed, neat and clear. The Department of Basic Education 
is to be complimented for its high technical standard.

2. Language used
The language used in the paper would be within the reach of most Grade 12 mathematics learners. Learners would have been 
familiar with the terms and concepts used in the paper. One area where there may have been confusion would be in question 7.1 
where the term “diminishing-balance” rather than “reducing-balance” was used. However, this was not a serious issue as learners 
would have recognised the meaning of “diminishing” in this context. 

3. Syllabus coverage

Code Content/Topic Suggested November 2012

1 Patterns & Sequences (LO1) 30 31

2 Annuities & Finance     (LO1) 15 17

3 Functions & Graphs     (LO2) 35 33

4 Algebraic manipulation; equations (LO2) 20 21

5 Calculus (LO2) 35 34

6 Linear Programming (LO2) 15 14

Total 150 150

The above table gives a clear indication of the sections which appeared in the paper. These are in line with the prescriptions of 
the Subject Assessment Guidelines for Mathematics. 

thirteen

4.1 Standard of paper 
The paper appeared to be a reasonable paper with a good spread of questions across ability levels. 

4.2 Compliance with levels of thinking 

Code Levels of thinking Suggested November 2012

1 Knowledge 25% 22,7%

2 Routine procedures 30% 36%

3 Complex procedures 30% 26%

4 Solving problems 15% 15,3%

The table above shows that the paper was well balanced and within the acceptable range for each level of thinking as prescribed 
by the Subject Assessment Guidelines.

5. Comparison with 2011 paper
The paper was similar in standard to the 2011 paper with a good alternation of testing concepts between 2011 and 2012. This 
ensured that the 2012 paper was “different” from the 2011 paper and was not easily predictable.

Learners were eased into the examination paper as question 1 this year was straight forward, thus, not putting learners off right 
from the start.

Certain questions also tested the understanding of concepts, rather than just normal procedures, for example, questions 1.3, 6, 
8.3.2, 9.2.2, 9.3, 11.3.3.

6. Overall verdict
It would appear to be a well-balanced, but cognitively demanding paper.

B. QUESTION BY QUESTION ANALYSIS 

Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 1: Algebraic manipulation – Equations and inequalities

1.1.1 Quad equation 2 2 4 Straight-forward

1.1.2 Quad equation 2 2 4 Use of formula

1.1.3 Quad inequality 3 1 4 Use number line or graph

1.2.1 Simultaneous 
equation

2 2 6 Solve for x in terms of y then 
substitute in xy = 8

1.2.2 Reflection 1 2 2 Procedural

1.3.1 Equal solutions 2 2 Equating term under square root sign 
to zero

1.3.2 No real solutions 1 1 1 Term under square root sign must be 
less than zero

Total 6 11 4 21
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Question 2: Patterns and sequences

2.1 Arithmetic sequence 1 1 2 1 Form appropriate equation and solve 
for x

2.2.1 Term of arithmetic 
sequence

1 1 2 Use of simultaneous equations 

2.2.2 Given Sn, calculate n 1 2 3 6 Forming a quadratic equation in n 
and solving

Total 3 4 3 10

Question 3: Patterns and Sequences

3.1.1 nth term of 
geometric sequence

2 2 1 Using appropriate formula for nth 
term

3.1.2 Sum to infinity 1 1 Recognising that r < 1

3.1.3 Calculate S∞ 2 2 Direct application

3.2 Problem solving 4 4 Applying sum of a series to a real-life 
problem

3.3.1 Quad sequence 3 3 Substitution in given expression

3.3.2 Greatest value 1 1 Maximum value of quadratic 
expression

3.3.3 2nd difference 2 2 Find first and second difference

3.3.4 Determination of 
terms < -110

4 2 6 Solving quadratic inequality

Total 7 4 4 6 21

Question 4: Functions and graphs

4.1.1 y-intercept of 
exponential graph

1 1 3 Substituting x = 0 in function

4.1.2 x-intercept of 
exponential graph

1 1  2 Substituting y = 0 in function

4.1.3 Sketch of 
exponential graph

1 2 3 Sketch using calculated values and 
considering asymptotes

4.1.4 Range 1 1 Interpreting drawn graph

4.2.1 Calculation of 
y-intercept

2 2 y-intercept of straight line; not 
obvious

4.2.2 Equation of parabola 2 2 4 Applying x-intercepts and using d’s 
value from 4.2.1

4.2.3 Turning point of 
parabola

2 2 Routine procedure to calculate 
turning point

4.2.4 Two distinct roots 2  2 Interpreting parabola and a line 
parallel to x-axis which cuts parabola 
at two points

4.2.5 Maximum value of 
compound function

2 1 3 Finding the maximum value of f(x) 
and then h(x)

Total 4 7 6 3 20

Quest. Content Levels Marks Topic Comment
1 2 3 4
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Question 5: Functions and Graphs

5.1 Solve graph 
inequality

2 2 3 Use graph to find out when graph is 
above line y = -9

5.2 Inverse 1 1 1 3 Calculating inverse

5.3 Sketch of inverse 1 2 3 Sketching inverse and showing some 
points

 Transformation 1 1 Describing a given transformation

Total 3 5 1 9

Question 6: Functions and Graphs

Total Determining 
equation of 
hyperbola

2 2 4 3 Using given information to obtain 
equation of hyperbola; no obvious 
route

Question 7: Annuities and Finance

7.1.1 Scrap value 2 1 3 2 Depreciation

7.1.2 Cost of new machine 1 2 3 Replacement cost

7.1.3 Sinking fund 1 2 2 5 Calculation of monthly payment

7.2 Compound 
investment; 
determining number 
of months

1 1 2 2 6 Calculation of n from investment and 
given monthly income

Total 4 5 4 4 17

Question 8: Calculus

8.1 First principles 2 3 5 5 Finding derivative from first 
principles

8.2 Using rules to 
differentiate

1 2  3 Using rules; different notation

8.3.1 Divide then 
differentiate

 2 Derivative of a quotient; simplify 
first

8.3.2 Reasoning 1 g(1) is undefined

Total 3 6 2 11

Quest. Content Levels Marks Topic Comment
1 2 3 4
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Question 9: Calculus

9.1.1 x-coordinates of 
turning points cubic 
graph 

2 2 4 5 Differentiate and solve for x

9.1.2 x-coordinate of 
point where f’(x) is a 
maximum

2 1 3 Maximum value of derived function 
(quadratic)

9.2.1 Equation of tangent 2 2 4 Substitute x = -1 in derivative to 
obtain gradient; substitute
x = -1 in function to get y value; use 
gradient-point method

9.2.2 No point of 
intersection

2 1 3 Roots are not real

9.3 Reasoning 3 3 Derivative is always positive 

Total 6 7 4 17

Question 10: Calculus

10.1 Initial velocity 1 2 3 5 Differentiate distance

10.2 Rate of change of 
velocity

1 1 1 Differentiate velocity 

10.3 Calculation of time 1 2 Calculate t when s(t) is a mininum

Total 2 3 1 6

Question 11: Linear programming

11.1 Interpreting 
graphs in linear 
programming

1 1 6 Check whether the point (15;5) lies 
in feasible region 

11.2 Algebraic 
inequalities/ 
constraints

2 2 2 6 Formulating algebraic inequalities

11.3.1 Maximum profit 1 1 Identifying the point which shows 
maximum profit

11.3.2 Profit from graph 2 2 2 Comparing profit

11.3.3 Maximum value of a 
quotient

2 4 Calculation of gradient

Total 2 3 5 4 14

Quest. Content Levels Marks Topic Comment
1 2 3 4
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Summary of marks and levels 

Question Levels Marks

1 2 3 4

1 6 11 4 21
2 3 4 3 10
3 7 4 4 6 21
4 4 7 6 3 20
5 3 5 1 9
6 2 2 4
7 4 5 4 4 17
8 3 6 2 11
9 6 7 4 17
10 2 3 1 6
11 2 3 5 4 14

Total 34 54 39 23 150

Percentage 22,7% 36% 26% 15,3% 100%

MATHEMATICS PAPER 2

A. OVERALL REVIEW

1. Technical aspects (typing, diagrams, etc.)
As far as the technical criteria of compliance are concerned, the typing was clear and error free, diagrams were clear and 
understandable.  In question 6, the point K is not specified or described. However, most learners took K as the x-intercept of the 
line PQ. It would have helped learners see the 3D in question 12 if the floor plane CBD was  shaded.

2. Language used 
The language usage was clear and understandable. It is expected that learners would have been familiar with the language used in 
the paper as they would have come across terms and concepts used in this paper in their school based assessment tasks and from 
previous papers. There were no terms or phrases that would have disadvantaged learners considerably.

3. Syllabus coverage

Code Content/Topic Suggested November 2012

1 Coordinate Geometry 40 37

2 Transformation Geometry 25 23

3 Trigonometry 60 62

4 Data Handling 25 28

Total 150 150

4.1 Standard of paper
It was an excellent paper with a good balance between routine and higher order questions. There were some challenging questions 
but these could not be regarded as unfair.
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4.2 Compliance with levels of thinking 

Code Levels of thinking Suggested November 2012
1 Knowledge 25% 22%

2 Routine procedures 30% 33,3%

3 Complex procedures 30% 30%

4 Solving problems 15% 14,7%

The above table shows that the paper was well balanced and in line with the prescriptions of the Subject Assessment Guidelines 
for Mathematics.

5. Comparison with 2011 paper
Teachers commented that this paper was far superior to the 2011 paper. The examiners are to be commended for a thought-
provoking, quality paper.

6. Overall verdict
The paper could be classified as a fair, well balanced paper. Learners who were well prepared should pass as there were enough” 
knowledge and “routine procedures” to enable learners to pass. 

B. QUESTION BY QUESTION ANALYSIS 

Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 1: Data handling 

1.1 Interpret scatter plot 1 1 4 Straight-forward

1.2 Analyse scatter plot 1 1 Describe trend

1.3 Reading off 
approximate values

2 1 3 Approximate increase

1.4 Reasoning 1 1 Knowing that one’s height reaches 
a maximum value by age 18 and 
remains the same

Total 1 3 1 1 6

Question 2: Data handling 

2.1 Average 2 2 4 Add and divide by 8

2.2 Standard deviation 2 2 Simple use of calculator

2.3 Adding data and 
effect on standard 
deviation 

2 2 Effect of performance with larger 
data set

2.4 Average 1 2 3 Average of last 5 games to influence 
overall average, no obvious route

Total 3 2 4 9
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Question 3: Data handling 

3.1 Interpret box-and-
whisker diagram

1 1 4 Simple application

3.2 Draw box-and-
whisker diagram

2 2 4 Simple drawing

3.3 Interpret diagram 
drawn

1 1 2 Interpretation

3.4 Validity of claim 2 2 Justification of claim

Total 3 3 1 1 9

Question 4: Data handling 

4.1 Modal class from 
ogive

1 1 4 Determining the highest frequency

4.2 Median weight from 
ogive

1 1 Locating the middle value

4.3 Calculation from 
ogive

1 1 1 2 Simple calculation

Total 1 3 0 0 4

Question 5: Coordinate geometry  

5.1 Midpoint of a 
rhombus

2 2 1 Simple calculation

5.2 Gradient of line BC 1 2 Gradient of BC = gradient of BE

5.3 Equation of line AD 1 2 1 3 Gradient of AD = gradient of BC, use 
point -gradient

5.4 Calculate angle using 
gradient

3 3 6 High level, using two sets of 
gradients and properties of triangles 
and rhombus

Total 1 5 4 3 13

Quest. Content Levels Marks Topic Comment
1 2 3 4



twenty

Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 6: Coordinate geometry 

6.1 Radius  tangent 1 1 1 Known fact

6.2 Coordinate of point 
on x-axis

1 1 Simple procedure

6.3 Equation of circle 1 2 3 Know centre and radius NL

6.4 Length of KL 1 2 3 Find K and subtract

6.5 Equation of AB 2 2 4 Know gradient of PQ, use gradient-
point method

6.6 Calculation of 
coordinates of A

1 2 3 Point of intersection

6.7 Length of KA 1 2 3 Use distance formula

6.8 Show KLNA is a kite 1 1 2 Properties of a kite

6.9 Show  angle ABK = 
45˚

1 2 3 Know KA and AB, use tan ratio

6.10 Coordinates of 
centre of new circle 

1 1 Simple procedure

Total 5 10 6 3 24

Question 7: Transformation geometry 

7.1 Transformation 1 1 2 2 Describing a single transformation 
(rotation)

7.2 General rule 1 1 2 Writing down the general rule

7.3 Drawing an 
enlargement 

2 2 Drawing enlarged triangle

7.4 General rule 1 1 Writing down the general rule

7.5.1 Reflection 1 1 2 Coordinates of image

7.5.2 General rule 2 2 Writing down the general rule

7.5.3 Transformation 2 2 Describing a single transformation

Total 4 5 2 2 13

Question 8: Transformation geometry 

8.1.1  Value  from diagram 2 2 3 Calculate k using theorem of 
Pythagoras

8.1.2 Value of cos 1 1 Simple procedure

8.1.3 Value of cos 2 2 Reduction, simple procedure

8.1.4 Value of sin ( 1 1 2 4 Application of compound angle 
expansion

8.2.1 Proving an identity 4 4 Using known identities to prove 
given identity

8.2.2 Solving trig equation 1 2 1 4 Simple trig equation

Total 5 5 7 0 17
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Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 9: Trigonometry

9.1 Simplifying trig
Expression

1 2 2 5 3 Different reductions and special
angle

9.2 Simplifying without
using a calculator

2 2 2 2 8 Rewriting angles in terms of
suitable angles and simplify
without a calculator

Total 3 4 4 2 13

Question 10: Trigonometry

10.1 Calculation from  
trig graphs

1 1 3 Substitute or read off and subtract 

10.2 x-coordinates of 
points of intersection 
to be calculated

5 2 7 Solve trig equations

10.3 Interpreting graph 
inequality

1 1 2 When is f(x) above and equal to g(x)?

10.4 The relationship 
between two graphs

2 2 Describing a given relationship; 
solution not obvious

Total 2 1 7 2 12

Question 11: Trigonometry

11.1 Area of 
parallelogram

1 2 3 3 Simple application

11.2 Given the area, 
calculate 

1 2 2 3 Calculating an angle from the area 
formula

11.3 Area of 
parallelogram  is a 
maximum

2 What angle will make 6sina 
maximum?

Total 2 4 0 2 8

Question 12: Trigonometry

12.1 Using trig rules to 
determine CB in 
terms of k and sin x

1 2 2 5 3 Application of trig rules and 
identities

12.2 Length (of rope) 1 2 3 Use the cosine ratio

12.3 Calculate angle 
(between ropes)

1 1 1 1 4 Use of cosine rule

Total 3 3 5 1 12
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Summary of marks and levels 

Question Levels Marks

1 2 3 4

1 1 3 1 1 6
2 3 2 4 - 9
3 3 3 1 2 9
4 1 3 0 0 4
5 1 5 4 3 13
6 5 10 6 3 24
7 4 5 2 2 13
8 5 5 7 0 17
9 3 4 4 2 13
10 2 1 7 2 12
11 2 4 - 2 8
12 3 3 5 1 12
13 2 4 4 10

Total 33 50 45 22 150

Percentage 22% 33,3% 30% 14,7% 100%

MATHEMATICAL LITERACY PAPER 1

A. OVERALL REVIEW

1. Technical aspects (typing, diagrams, etc.)
The technical aspects of the paper are in keeping with the high standard set by the Department of Basic Education. All diagrams, 
graphs, etc were clear and readable.

2. Language used
There was good use of language in the paper. The terminology used should have been familiar to most Mathematical Literacy 
learners. However, learners had to do a lot of reading before getting to the questions (questions 2.1; 2.4; 4.1; 5.2, 6).This would 
disadvantage 2nd language learners. Some teachers described the paper as a “comprehension” test.  

3. Syllabus coverage

Code Learning Outcomes Suggested November 2012

LO1 Numbers and operations in context 37 34

LO2 Functional relationships 38 36

LO3 Space, Shape and measurement 38 39

LO4 Data Handling 37 41

Total 150 150

The coverage of the paper in terms of the 4 learning outcomes was in keeping with the Subject Assessment Guidelines for 
Mathematical Literacy.

twenty three

4.1 Standard of paper
The question paper was of a good and acceptable standard for Mathematical Literacy paper 1. The questions were set in such 
a way that it is easy to distinguish between the sub-sections. The questions ranged from very easy to slightly difficult. This is in 
keeping with the departmental requirement that only “knowledge” and “routine procedures” questions form part of Mathematical 
Literacy P1. 

Teachers observed that too many  marks were allocated to  the following questions:
1.1.7 ; 1.2 ; 1.3.4 ; 1.4.2 ; 2.1.1 ; 2.1.2 ; 3.3.3 ; 4.1.3 ; 6.3.3 ; 6.4.2(b)

4.2 Compliance with levels of thinking 

Code Levels of thinking Suggested November 2012
1 Knowledge 25% 56%

2 Routine procedures 30% 44%

3 Complex procedures 30% -

4 Solving problems 15% -

According to the Subject Assessment Guidelines, Mathematical Literacy Paper 1, comprises of only “knowledge” and “routine 
procedures” questions. Our analysis of the paper revealed the above mark allocation which was within the prescribed guidelines.

5. Comparison with 2011 paper
The 2012 was set at a similar standard to the 2011 paper, but marginally more difficult when comparing the “knowledge” and 
“routine procedures” questions for both years. Nonetheless, some teachers reported that learners were able to finish the paper 
within two hours.

6. Overall verdict
A very fair but “easy” paper, set at the appropriate Grade 12 standard. Learners (and teachers) cannot complain about this paper.

B. QUESTION BY QUESTION ANALYSIS

Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 1

1.1.1 Number calculations 2 2 2 2 Easy calculations

1.1.2 Conversion of 
decimal to fraction

2 2 2 2 2 Very easy

1.1.3 Conversion of units 2 2

1.1.4 Multiplication 2 2

1.1.5 Time calculations 2 2

1.1.6 Exchange rate 2 2 Division 

1.1.7 Probability 2 2 ‘Silly’ question!

1.1.8 Median 2 2 Some learners may struggle with 
three rows of data from a reading 
perspective

1.2 Reading off bar 
graph

3 3 May be difficult to read

1.3.1 Multiplication 2 2 Easy 

1.3.2 Division 2

1.3.3 Subtraction 2



twenty four

Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 1: (Continued)

1.3.4 VAT calculation 3 2 Learners may find 14% of R21,89
instead of subtracting 

1.4.1 Read off table 2 2

1.4.2 Read off table 2 2

1.4.4 Read off table 2 2 Subtraction

Total 31 3 0 0 34

Question 2:

2.1.1 Counting 2 2 Easy 

2.1.2 Probability 2 2

2.1.3a Circumference 2 2 Substitution in formula

2.1.3b Area of sector 1 2 3

2.2.1 Percentage increase 1 2 3 Is it necessary to give the 
formula?

2.2.2 Distance 2 2

2.3.1 Read off graph 2 2 2 marks for reading-off a value

2.3.2 Read off graph 1 1 1 mark  for  identifying who lives 
closer

2.3.3 Calculation of time 2 2

2.3.4 Estimation of arrival 
time

2 2

2.3.5 Interpretation from 
graph

2 2

2.4.1 Reading off table 
and then calculating

3 3 Not necessary to mention the 
R31,50 – it may just cause 
confusion

2.4.2 Substitution in 
formula

3 3

Total 22 7 0 0 29

Question 3:

3.1.1 Hire purchase 2 2

3.1.2 Depreciation 1 2 3

3.2.1 Petrol consumption 1 1 Easy substitution 

3.2.2 Petrol consumption 2 2

3.3.1 Grid reference 2 2

3.3.2 Read off street map 2 2

3.3.3 Direction 2 2 Will east be accepted?

3.3.4 Distance using a 
scale 

2 2

Total 8 8 0 0 16
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Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 4:

4.1.1 Ascending order 2 2 Easy

4.1.2 Read from table 1 1 2 Subtraction 

4.1.3 Mode of litter size 2 2 Use of the word “modal” may 
confuse learners

4.1.4 Range 2 2

4.1.5 Mean 1 2 3

4.1.6 Ratio 1 1 2

4.1.7 Compound bar graph 7 7 Half the graph is given; mark 
allocation too high

4.2.1 Length 2 2

4.2.2 Height – conversion 2 2 Easy multiplication 

Total 11 13 0 0 24

Question 5:

5.1.1 Counting from plan 1 1

5.1.2 Scale – conversion  2 2

5.1.3 Length 2 2 Easy subtraction 

5.1.4 Percentage 
calculation 

1 2 3

5.2.1 Ratio calculations  3 3 Wording may confuse 2nd 
language learners

5.2.2 Volume 2 2 Should the shape trapezium be 
in a routine application paper?

5.2.3 Tiled area 4 4 Selecting correct information 
and substituting in formula

5.2.4 Length of strip 2 2 Simple substitution 

Total 8 11 0 0 19

Question 6:

6.1 Distance - rate 2 2 Generally too much reading

6.2 Product of weight 
and grams per kg

1 2 3

6.3.1 Interpret table 1 1

6.3.2 Average pace 4 4 Formula over-explained 

6.3.3 Line graph 8 8

6.4.1 Frequency table 4 4

6.4.2a Percentage 2 2

6.4.3b Reading from graph 2 2

6.4.3c Actual number 2 2

Total 4 24 0 0 28
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Summary of marks and levels 

Question Levels Marks

1 2 3 4

1 31 3 34

2 22 7 29

3 8 8 16

4 11 13 24

5 8 11 19

6 4 24 28

Total 84 66 - - 150

Percentage 56% 44% 0% 0% 100%

MATHEMATICAL LITERACY PAPER 2

A. OVERALL REVIEW

1. Technical aspects (typing, diagrams, etc.)
The technical aspects of the paper are in keeping with the high standard set by the Department of Basic Education. However, 
question 1.1 (map-work), was difficult to work with as the intersection of national roads was not easy to pick up from the map.

2. Language used
This paper required a great deal of reading and interpretation. Although the language was mostly fair and within the scope of 
learners’ reading ability, learners with a poor grasp of English would have struggled with the paper. However, learners who were 
taught well and were given enough practice with paper 2 type questions should have no problem with the language in the paper.  

3. Syllabus coverage

Code Learning Outcomes Suggested November 2012

LO1 Numbers and operations in context 37 39

LO2 Functional relationships 38 34

LO3 Space, Shape and measurement 38 41

LO4 Data Handling 37 36

Total 150 150

The allocation of marks in the four learning outcomes was in according with the subject assessment guidelines as indicated in the 
above table. However, there teachers pointed out that key topics (contexts) such as compound interest, taxation and inflation 
were not included, while the horizontal bar graph and pie chart were included in both papers. Some teachers also questioned the 
relevance of the aircraft context in question 4. 

twenty seven

4.1 Standard of paper
The paper was of a good standard as expected for Mathematical Literacy Paper 2. Learners had to do a lot of reading as the 
questions were very wordy. Learners may have had problems with the terminology used in the paper. In this regard, 2nd language 
learners (with a poor grasp of English) would have been affected the most.  

• Teachers also stated that:
• Learners will struggle with the multi-step questions as very few guidelines were given.
• There are some cases where if learners can't get the first part of the question they will not be able to answer the rest of 

the question and will lose substantial marks 
• In this regard, CA should be used in order for learners not to be unfairly penalized.

Teachers reported that, in general, learners struggled to complete the paper. 

4.2 Compliance with levels of thinking 

Code Levels of thinking Suggested November 2012
1 Knowledge 25% -

2 Routine procedures 30% 20%

3 Complex procedures 30% 42%

4 Solving problems 15% 38%

The cognitive levels in the paper as shown above are in keeping with the Subject Assessment Guidelines for Mathematical Literacy.  

5. Comparison with 2011 paper
It was set along similar lines to the 2011 paper. There were a number of questions which required a great deal of reading and sifting 
through of information in a variety of guises (words, tables, graphs, pictures, diagrams). This made the paper very cognitively 
demanding and placed learners under added pressure.

6. Overall verdict
A very comprehensive paper set at the appropriate Grade 12 standard. The paper appeared to be balanced both cognitively and 
in terms of content coverage. We would classify this paper as being fair but challenging (in the context of what Mathematical 
Literacy Paper 2 is intended to achieve). 

Although some key content/contexts were not covered, teachers believed that this paper would more than compensate for the 
“easy” Paper 1.

B. QUESTION BY QUESTION ANALYSIS

Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 1

1.1.1 Direction 2 2 LO 3
LO 1
LO 2

Fair 

1.1.2 Map-work 2 2 Too many routes to consider

1.1.3 Map-work - 
direction 

2 2 4 Difficult to mark as it is not clear 
where national roads join

1.2.1 Payment 2 2 What is “nearly a week”?

1.2.2a Equation 3 3 Fair

1.2.2b Cost of meals 2 2 4 Confusing questions; contradictory

1.2.3 Financial 9 9 Confusing question; difficult to 
answer because of contradictory 
information 

Total 0 8 7 11 26
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Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 2

2.1.1.a Measure of central 
tendency (time)

2 2 LO 3
LO 4

If they can’t do this question they 
will lose marks in the next two 
parts of this question

2.1.1 b Use of mean 
calculation

2 2 4

2.1.1 c Median waiting 3 3

2.1.2 Application of lower 
quartile

2 2

2.1.3 Comparison with 
reasons

4 4 Too little marks allocated

2.2.1 Working with 
percentages

2 2 4 Ratio and proportion 

2.2.2 Probability 2 2

2.3.1 Reasoning 2 2 4 Context may be foreign to some 
learners

2.3.2 Length 9 9 Difficult  -  formula for cylinder, 
not half cylinder being given, 
many steps. CA should apply to 
marking

Total 0 6 11 17 34

Question 3

3.1.1 Creating a formula 2 2 LO 2 Question 3 is a good question 
requiring insight

3.1.2 a Inverse proportion 1 1

3.1.2 b Calculation of 
missing values

2 2 4

3.1.2 c Drawing a graph 4 4

3.2.1 Increase in price 2 2 Possible reason 

3.2.2 Disadvantage of 
increase in price

2 2

3.2.3 Drawing a graph 4 4 8 No table given 

3.2.4 Reasoning 3 3

Total 0 9 17 0 26
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Quest. Content Levels Marks Topic Comment
1 2 3 4

Question 4

4.1.1 Choosing from table 3 3 LO 3
LO 4

Language “ … along with 37…” 

4.1.2 Working out a scale 4 4

4.1.3 Distance 3 3 Too few marks

4.1.4 Making a choice after 
calculations

4 4 Reasoning and reflecting 

4.1.5 Fuel capacity 3 3

4.2.1 Choosing from table 3 3 Very wordy; lots of reading and 
calculations for only 3 marks

4.2.2 a Drawing a line graph 4 4

4.2.2 b Interpret line graphs 3 3 Reasoning

Total 0 0 17 10 34

Question 5

5.1.1 Read off from graph 
at correct place

3 3 LO 2
LO 4

Many learners will give answer 
only 

5.1.2 Verifying calculations 4 4 The word “verify” may confuse  
learners;  the word “determine” 
could have been used

5.2.1 Calculate missing 
values in table

2 5 7 Too many marks 

5.2.2 Verifying calculations 5 5 See 5.1.2 

5.2.3 a Calculation of bonus 2 2

5.2.3 b Verification of 
Mabel’s bonus

8 8

5.3.1 Interpreting 
compound bar graph

2 2

5.3.2 Interpretation of 
graph (errors)

4 4 Explaining errors in 
misinterpretation.

5.3.3 Naming other types 
of graphs

2 2

Total 0 7 11 19 37

Summary of marks and levels 

Question Levels Marks

1 2 3 4

1 8 7 11 26

2 6 11 17 34

3 9 17 - 26

4 - 17 10 27

5 7 11 19 37

Total 0 30 63 57 150

Percentage 0% 20% 42% 38% 100%
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2012 GRADE 9 ANNUAL NATIONAL 
ASSESSMENT ANALYSIS

Submitted to the Department of Basic Education on 7 December 2012.

INTRODUCTION

This analysis was compiled by the AMESA Curriculum Committee in response to a request by the Department of Basic 
Education for an independent opinion on the standard of the Grade 9 ANA Mathematics paper that was administered in 
September 2012.

Our analysis is based on:
• A question by question analysis of content coverage, marks per question and cognitive level requirements 

(see Appendix 1).
• Summary data of the content area (learning outcome) coverage and the cognitive levels coverage (see Appendix 2).

FINDINGS AND CONCLUSION

Our analysis shows that the Grade 9 ANA question paper presented a sound spread of content areas (learning outcomes) as 
in the NCS (and ANA), summarised as follows:

Numbers, 
operations 

and 
relationships

Patterns, 
functions and 

algebra

Space and 
shape

Measurement Data handling TOTAL

Actual % 13,6% 36,4% 27,1% 12,9% 10% 100%

Required % 15% 35% 30% 10% 10% 100%

Deviation (%) -1,4% +1,4% -2,9% +2,9% 0% 0%

Our analysis shows that the Grade 9 ANA question paper presented a sound spread in the well-known different cognitive 
levels, summarised as follows:

Knowledge Routine 
procedures

Complex 
procedures

Problem solving TOTAL

Actual % 25% 47,1% 23,6% 4,3% 100%

Required % 25% 45% 20% 10% 100%

Deviation (%) 0% +2,1% +3,6% -5,7% 0%

It is our opinion that the questions were formulated clearly and unambiguously. Second language learners would have been 
able to understand most terms/concepts in the paper as these are standard Grade 9 terms. We therefore conclude that 
language usage in the paper was appropriate.

After members have themselves worked through the paper, we are of the opinion that there was adequate time allowed 
for the question paper; learners had enough time to complete the question paper.

Based on our criteria (content coverage, cognitive level balance, language and time) and our analysis of these, we must 
conclude that the paper was set at an appropriate, acceptable standard and must be regarded as fair.
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SOME REMARKS

We reiterate that the standard of the paper is sound. The poor performance of learners countrywide can therefore not be 
explained by a too difficult paper or too high standards. Explanations must be sought elsewhere.

Children’s learning is influenced by a myriad of factors. Cognitive explanations for pupils' learning problems may be sought 
in three areas. 

One explanation may lie at the level of an epistemological obstacle – an obstacle intrinsically related to the nature of the 
content itself, that is, the content may be inherently difficult. Thus although the paper, based on the curriculum, itself 
is fair, the content in the curriculum itself may not be appropriate for the grade level. That implies that the Department 
should revisit the curriculum itself. 

A second explanation may be that there are psycho-genetic obstacles – obstacle due to the intrinsic characteristics of the 
children’s development. Our children at this level may not be “ready”, i.e. may not possess the necessary prerequisite 
cognitive structures for the given mathematical content. This implies that sound research should be conducted to find out 
if there is an appropriate alignment between cognition and content.

A third explanation may be found in didactical obstacles, i.e. the quality of the teaching that children receive. This implies 
that the Department should attend to appropriate teacher professional development. We remark that the new CAPS 
curriculum for the Senior Phase will be implemented in 2014 and training for this new curriculum is due to take place in 
2013. We advise that the training should be intensive and training for mathematics teachers should focus mainly on the 
actual teaching of key concepts/content in this phase. The DBE should make this training compulsory for all teachers and 
should consult with stakeholders such as AMESA, SAMF, NGOs, Unions and Higher Education Institutions when planning this 
training.

We briefly communicate some inputs from teachers:

• Second language learners may have found the “word problems” in question 3 to be challenging.

• Many teachers complained that formulae were not provided for questions 1.7, 3.3, 8.2 and 8.3 and that this 
disadvantaged learners. However, we note that it is very clear in the CAPS document (p. 55, 57) that learners should 
know the formulae for perimeter, area and volume. 

• The content that is usually done in term 4 (transformation geometry, data handling and probability) was included in the 
question paper. This may have disadvantaged learners if teachers were not able to complete these sections before the 
ANA was written. These questions (1.10, 7 and 9) comprised 22 marks (15,7%) of the paper.

• Most teachers were caught in a dilemma of revising for the ANA, having to complete content and doing prescribed tasks 
for term 3. This compromised the preparation for the ANA.

• There were very strict time frames for ANA revision. Resources for revision should have been given at the beginning of 
the year.

• Learners knew that the ANA marks would not contribute towards their progression, hence they did not take the ANA 
seriously. Teachers feel strongly that the ANA should count towards learners' final mark.
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APPENDIX 1: QUESTION BY QUESTION ANALYSIS

QUESTION TOPIC/CONTENT LO COGNITIVE 
LEVEL

MARK COMMENT

QUESTION 1

1.1 Number patterns 2 1 1 Simple sequence

1.2 Rational numbers 1 1 1 Knowing what a rational number is

1.3 Number patterns 2 1 1 Choosing two appropriate numbers

1.4 Exponents 1 2 2 Knowing and applying exponential 
rules

1.5 Graphs 2 1 1 Identifying correct graph; C & D easily 
eliminated

1.6 Solving equations 2 1 1 Equate both factors to 0

1.7 Volume 3 1 1 Cube not drawn

1.8 3D figures 3 2 1 Need to draw a rough 3D figure

1.9 Congruency 3 1 1 Application of congruency cases

1.10 Probability 5 2 1 Working out sample space

QUESTION 2

2.1 Scientific notation 1 1 1 Moving the decimal comma an 
appropriate number of places

2.2.1 Exponents 1 1 2 Applying exponential rules

2.2.2 Exponents, fractions 1 2 2 Multiplying fractions (using 
exponential rules)

2.3.1 Simplifying algebraic 
expressions

2 1 3 Multiply out

2.3.2 Simplifying algebraic 
expressions

2 2 3 Multiply out and collect like terms

2.4.1 Factorisation 2 1 2 Common factor

2.4.2 Factorisation 2 2 2 Common factor and difference of two 
squares

2.4.3 Factorisation 2 3 4 Grouping then common factor

2.5.1 Linear equation 2 1 2 Multiply out and solve

2.5.2 Quadratic equation 2 1 3 Factorise and solve

2.5.3 Fractional equation 2 2 3 Multiply by LCM and then solve

2.5.4 Exponential equation 2 2 3 Express RHS as a power of 2; then 
equate powers

thirty three

QUESTION TOPIC/CONTENT LO COGNITIVE 
LEVEL

MARK COMMENT

QUESTION 3

3.1 Ratio 1 2 2 Expressing men as a fraction then 
calculating number of men

3.2 Distance ,speed & time 4 3 3 Interpreting a word problem and 
using T = D/S; converting to minutes

3.3 Compound interest 1 2 3 Formula ?

3.4.1 Amount paid in cash 1 2 1 Percentage calculation

3.4.2 Amount still to be paid 1 2 4 Difference between original amount 
and amount paid

3.4.3 Monthly instalment 1 2 2 Division

QUESTION 4

4.1 Terms of a sequence 2 1 2 Easy

4.2 Description 2 2 1 Using words

4.3 General term 2 3 2 Construct a formula in n

4.4 Calculating a specific 
term

2 3 3 Equating general term to 38 or using 
trial and error

QUESTION 5

5.1.1 Parallel/perpendicular 
lines

2 1 1 Knowing how to draw or having a 
mental picture of x = 4 and x = -4 and 
making deduction

5.1.2 Equation of horizontal 
line

2 1 1 Meaning of horizontal and associating 
with x or y

5.1.3 Gradient of a line 2 2 1 Write in terms of y; then get gradient

5.1.4 Graph of non-linear 
function

2 1 1 Deducing from drawn graph

5.2.1 Drawing graphs 2 2 8 Two straight line graphs which 
intersect

5.2.2 Intersection of two lines 2 3 2 Solving simultaneous equations
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QUESTION TOPIC/CONTENT LO COGNITIVE 
LEVEL

MARK COMMENT

QUESTION 6

6.1.1 Angles on a straight line 3 1 3 Add and equate to 180; solve for x

6.1.2 Calculating specific angle 3 2 3 Alternate angles

6.1.3 Calculating specific angle 3 2 3 Corresponding angles

6.2 Identifying congruent 
triangles

3 1 2 Choosing two congruent triangles

6.3.1 Congruency(proof) 3 3 4 Proving two triangles congruent

6.3.2 Congruency(proof) 3 3 4 Proving two triangles congruent

6.3.3 Proving two angles equal 3 2 3 Application of congruency

6.3.4 Relationship between two 
lines

3 2 1 Making a deduction 

6.4 Calculate length of side 3 3 4 Use similarity

QUESTION 7

7.1* Translation 3 2 2* Moving the figure

7.2* Reflection 3 2 2* Reflecting in the y-axis

7.3* Reduction/perimeter 4 3 2* Perimeter of reduced figure (not 
drawn)

7.4 Ratio/area 4 4 2 Ratio of original area to reduced area

QUESTION 8

8.1 Cylinder 4 1 6 Completing a table

8.2 Rectangular prism 4 2 5 Total surface area

8.3 Height of cylindrical can 4 4 4 Making h the subject of formula and 
substituting given values

QUESTION 9

9.1.1* Data organisation 5 2 4 Completing frequency table

9.1.2* Histogram 5 3 4 Drawing histogram

9.2.1* Range and median 5 1 2 Only the boys

9.2.2* Mode of data set 5 1 1 Only the girls

9.2.3* Mean of data set 5 2 2 Only the girls

COGNITIVE LEVEL SPREAD

COGNITIVE 
LEVEL/QUESTION

Knowledge Routine 
procedures

Complex 
procedures

Problem Solving TOTAL

1 3 7 10

2 13 12 5 30

3 12 3 15

4 2 1 5 8

5 3 9 2 14

6 5 10 12 27

7 4 2 2 8

8 6 5 4 15

9 3 6 4 13

Total 35 66 33 6 140

Actual % 25% 47,1% 23,6% 4,3% 100%

Required % 25% 45% 20% 10% 100%

Deviation (%) 0% +2,1% +3,6% -5,7% 0%
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APPENDIX 2: SUMMARY DATA

CONTENT AREA (LEARNING OUTCOMES) COVERAGE

OUTCOMES/
QUESTION

Numbers, 
operations 

and 
relationships

Patterns, 
functions and 

algebra

Space and 
shape

Measurement Data handling TOTAL

1 2 4 3 1 10

2 5 25 30

3 12 3 15

4 8 8

5 14 14

6 27 27

7 8 8

8 15 15

9 13 13

Total 19 51 34 18 14 140

Actual % 13,6% 36,4% 27,1% 12,9% 10% 100%

Required % 15% 35% 30% 10% 10% 100%

Deviation (%) -1,4% +1,4% -2,9% +2,9% 0% 0%
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A brief history of AMESA
V.G. Govender

In this report we trace the development of AMESA as a professional body and its influence and impact on mathematics teaching 
and learning since its formation in 1993. We pay tribute to the founder members of AMESA and all those who joined this new 
organisation since its founding. 

This report consists of the following sections/sub-sections:

• Introduction and background

• The inaugural meeting of AMESA

• The first National Congress and AGM

• The breakaway from the Federation (1995)

• AMESA Presidents

• AMESA Congresses over the years

• The development of AMESA regions and regional leadership

• AMESA projects over the years

• AMESA publications

• Membership trends over the years

• Relationship with the DBE and DST

• Relationship with SAMF

• The way forward for AMESA

Introduction and background

The South Africa as we know today, once consisted of 4 provinces, 4 independent homelands and 4 self-governing territories. In 
each province, homeland and self-governing territory, there was an education department. In addition, each population group in 
South Africa had its own education department. It would be safe to say that at one stage, there were approximately 17 education 
departments. With such a segregated system of education, there were many mathematics associations/societies which operated.

The unbanning of the ANC and other liberation organisations in 1990 saw a new vision and future emerge for South Africa. While 
the various parties were negotiating a new order for South Africa, other organisations also came together to forge a new unity.

In this regard, those involved in mathematics education were no exception. On 3 July 1991 at a Federation of Mathematics, 
Physical Science and Biology Teachers of South Africa convention at UCT, the following members of the mathematics education 
fraternity delivered short papers on the perceived problems with the then format of MASA and possible scenarios for a new 
mathematics education association. 

Alwyn Olivier  (MASA – Mathematical Association of Southern Africa)
Moon Moodley  (TASA – Teachers Association of Southern Africa)
Cyril Julie  (NECC – Mathematics Commission of the National Education Coordinating Committee)
Upton Shandu  (AMTEK – Association of Mathematics Teacher Educators of KwaZulu-Natal)
Ismail Fillis  (MTS - Mathematics Teaching Society)
Mathume Bopape  (Lebowa - Seshego)
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After the various papers the meeting approved the following resolution:

“A committee be formed in which all organisations interested in the education of mathematics have equal representation. The 
committee is to investigate the formation of a representative organisation concerned with mathematics education.”
Chris Breen (UCT) agreed to act as the convenor of this committee.

This committee did the ground work in bringing various mathematics education stakeholders together to speak as one voice.  
This led to a very inclusive meeting at Stellenbosch convened by Alwyn Olivier, in September 1992. Gwen Williams was elected 
chairperson of the steering committee to launch  AMESA. Old Mutual gave a sponsorship of R10 000 towards the work of the 
steering committee. The steering committee, which included Cyril Julie,  Alwyn Olivier and Marianne de Vries (as secretary), 
worked tirelessly on a new constitution and laid the foundation for the inaugural meeting of AMESA in Bloemfontein in July 1993.  
The new AMESA logo was designed in Durban. 

We are indeed very grateful to Old Mutual as it has been the main sponsor of AMESA for the last 20 years.

The inaugural meeting of AMESA

The inaugural meeting of AMESA took place in Bloemfontein in 1993, during the Convention of the  Federation of Mathematics, 
Physical Science and Biology Teachers of South Africa. At this meeting Mathume Bopape was elected as the interim chairperson. 

Some highlights of this inaugural meeting and activities of the interim council included:

• Attendance by representatives from the nine associations who negotiated unity for 2 years plus eight regional representatives.

• Adoption of the AMESA name, logo and draft constitution.

• Regions to develop own constitutions but not to be in conflict with AMESA constitution.

• Language policy – it was decided to use English at all national meetings/conferences until the language policy of the new 
government was unveiled. Branches and regions could use any language.

• Organisations should transfer their funds/assets to AMESA.

• The Pythagoras journal published by MASA since 1980 will be continued by AMESA.

• The secretary of MASA (Theresa Naude) will continue as the secretary of AMESA and will continue to be housed at the then 
University of Port Elizabeth.

• Report of a meeting in Durban in October 1993 with the Open Learning System Educational trust (OLSET).

• Paying tribute to Upton Shandu at a meeting in Durban in November (he was shot in July).

• Planning for the first AMESA congress in Southern Transvaal (Gauteng) in June 1994. 

The first National Congress and AGM

The First National Congress of AMESA took place at Wits University in June 1994. The theme of the congress “Mathematics 
Education: Access, Success and Redress” drew over 700 participants.

The following were some of the key issues discussed in various sessions:

• policy initiatives

• priorities for primary mathematics or "mathematics for all" 

• critical mathematics

• ethno-mathematics and its place in the curriculum 

• curriculum and classroom practices
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The break away from the Federation (1995)

In 1995, the Federation of Mathematics, Physical Science and Biology Teachers of South Africa held its Convention at the 
Johannesburg College of Education. This conference was attended by over 1000 participants (as it included three subjects). 
However, one of the biggest concerns of participants (especially the mathematics participants, i.e. members of AMESA) was that 
Physical Science and Biology made no attempt to transform in line with the new South Africa and was largely representative of 
the “old order”. In a very important landmark decision, a meeting of AMESA (representing the mathematics participants) resolved 
to break away from the Federation, giving the Physical Science and Biology teacher organisations an ultimatum to transform their 
organisations, after which AMESA will reconsider its decision. Sadly this did not materialise. The break away from the Federation 
appeared to be the right one and since 1996, AMESA has been able to organise well attended annual Congresses in its own right.

AMESA Presidents

Over the years AMESA has had a cross-section of Presidents, representing the diverse nature of South African society:

Years President Province

1993 – 1996 Mathume Bopape Limpopo

1996 – 1998 Moses Mogamberry KZN

1998 – 2002 Aarnout Brombacher Western Cape

2002 – 2006 Mamokgethi Setati Gauteng

2006 – 2008 Ray Duba Limpopo

2008 – 2012 Elspeth Khembo Gauteng

2012 – Alwyn Olivier Western Cape

Past Presidents on the same stage at the 2011 national congress, from left to right: Ray Duba, Aarnout Brombacher, Kgethi 
Setati and Moses Mogamberry 
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AMESA Annual National Congresses

The years 1996 – 2000

The first five years of AMESA as an “independent” organisation (out of the Federation) saw tremendous growth in membership and 
in setting the scene for regional and national activities. The congress themes focussed mainly on growth and development.

Year Venue Congress theme Congress director Approximate
attendance

1996 Belville, Western Cape Building a Culture of Teaching and Learning in 
Mathematics

A. Brombacher 700

1997 Durban, KZN Mathematics beyond the rainbow P. Kelsall 700

1998 Polokwane, Limpopo Towards Mathematics Science and Technology 
Education in SA

K. Masha 400

1999 Port Elizabeth, Eastern 
Cape

Mathematics Education for the New Millennium V.G. Govender 300

2000 Bloemfontein, Free 
State

The Beauty of Mathematics F. Malan 400

The years 2001 – 2005
 
In the next five years, there were repeat visits to Johannesburg, Durban and Cape Town. However, there were two new venues, 
Potchefstroom (North West) and Kimberly (Northern Cape). By 2005, AMESA had staged congresses in 8 of the 9 South African 
provinces. By now the themes moved aware from growth and development towards focussing on key issues which emerged at the 
time, that of curriculum changes and the need to be mathematically literate. 

Year Venue Congress theme Congress director Approximate
attendance

2001 Johannesburg, 
Gauteng

Mathematics Education in the 21st Century S. Sproule 700

2002 Durban, KZN Mathematics: The key to the future V. Naidoo 700

2003 Cape Town, Western 
Cape

Teaching and learning mathematics in and for 
changing times

N. Eddy 700

2004 Potchefstroom, North 
West

Mathematics as a human activity: Past, present, 
future

H. Nieuwoudt 450

2005 Kimberly, Northern 
Cape

Towards a numerate mathematically literate 
society

Kopano Taole 400

The years 2006 – 2010 saw return visits to Polokwane, Port Elizabeth, Durban and Bloemfontein. In 2007, the Congress was held in 
Mpumalanga for the first time. 2008 marked a turning point in the numbers attending the congress in Port Elizabeth. For the first 
time participants were encouraged “not to come” to the congress. Despite this, a record number of 850 participants attended the 
congress, far in excess of the previous congress in 1999 when only 300 participants attended. This growth continued up to 2010 
when more than 1000 participants attended the congress in Durban. In this period, more key issues in mathematics education were 
discussed at our congresses as illustrated by the “colourful” and thought provoking themes for each congress.
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The years 2006 – 2010

Year Venue Congress theme Congress director Approximate
attendance

2006 Polokwane, Limpopo African Pride: Ubuntuism in the teaching of 
Mathematics and Mathematical Literacy

K. Masha 600

2007 White River, 
Mpumalanga

The Beauty, Applicability and Utility of 
Mathematics

Sandra van Niekerk 350

2008 Port Elizabeth, Eastern 
Cape

Mathematics: A universal language V.G. Govender 850

2009 Bloemfontein, Free 
State

Mathematical Knowledge for Teaching Thapelo Pitso 700

2010 Durban, KZN Mathematics: The Pulse of the Nation. Vishnu Naidoo 1000

The years 2011– 2013

The years 2011 – 2013 saw the AMESA congress return to Johannesburg (for the 4th time); Potchefstroom (for the 2nd time) ; and 
Cape Town for the 3rd time. More than 1050 participants attended the Congress in Johannesburg, an all-time record. In 2012, 
despite there being no university accommodation being provided in Potchefstroom, approximately 850 participants attended the 
Congress, surpassing the 300 which attended in 2004.

Year Venue Congress theme Congress director Approximate
attendance

2011 Johannesburg, 
Gauteng

Mathematics in a globalised world L. Mathenjwa 1050

2012 Potchefstroom, North 
West

Mathematics as an educational task H. Nieuwoudt 900

2013 Cape Town, Western 
Cape

Mathematics versus the Curriculum: What’s the 
Score?

R. Govender

The development of AMESA regions and regional leadership 

The development of AMESA regions and regional leadership

Introductory comments

AMESA has come a long way since the early days of its existence. Its launch in 1993 was dominated by organisations which reached 
mostly urban areas. However, in line with its mission and key strategic objects, this was extended to rural areas. Thus, in many 
provinces, branches exist in both urban and rural areas. 

The early years

In the early years, the participants came from regions which were not necessarily provinces. Each region was encouraged to form 
regional committees. This was extended to all provinces (in line with the geographical reality of South Africa). One of the last 
regions to be formed was the Mpumalanga region, which was launched in 1997.
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AMESA regions at present

At present, the AMESA regions are organised according to the provinces.  Each region sends one representative to the National 
Council. Each regional representative reports to the National Council on the AMESA activities held in that region (or region’s 
branches) for a specific period between Council meetings  

Regional activities

Each region organises its own activities. These occur in the form of regional conferences, workshops and other activities. Regions 
are also encouraged to organise Mathematics Week Celebrations and since 2008, SAMF has sponsored both National and Regional 
Mathematics Week activities. 

AMESA projects over the years

Since its inception, AMESA has been involved in a number of projects aimed at both mathematics teachers and learners. One of the 
main projects was the ESP (Educator Support Project) which ran successfully for a number of years. This project was funded by the 
DST. Another project aiming at learners is the Mathematics Challenge for Grade 4-7 learners. This project has been in existence 
since 1986. In 2012, JET sponsored the training of teachers on problem solving.

AMESA publications

The old MASA publication Pythagoras was taken over by AMESA in 1993. Since then Pythagoras has grown from strength to strength 
with top class journal articles from both local and international  mathematics educators. Since 2011, Pythagoras has become an 
“open access” publication with AOSIS as the publisher. Members of the public also have open access to the publication at www.
pythagoras.org.za. 

Another new AMESA publication (since 2004) is the Learning and Teaching Mathematics (LTM) journal. This journal is aimed at 
mathematics educators at primary and secondary school level and provides a medium for stimulating and challenging ideas, 
offering innovation and practice in all aspects of mathematics teaching and learning at schools. 

Membership trends

AMESA membership has fluctuated significantly over the years. In its early years, membership reached a peak of 2416 in 1996 and 
a low of 1067 in 2002. Since then membership has been around the 2000 mark. In recent times, a high membership of 2256 was 
recorded in 2008. 

Clearly, there is a need for more mathematics teachers to join AMESA and we encourage our branches and regions to go out on 
an active membership drive. In this regard, we call on the Department of Basic Education to encourage mathematics teachers to 
join AMESA.

Relationship with the DBE and DST

AMESA has enjoyed a very cordial and constructive relationship with the Department of Basic Education (DBE) and Department of 
Science and Technology (DST) over the years. The DST funded the Education Support Project (ESP), a major AMESA project from 
2006 – 2009. AMESA members serve in various DBE committees and have provided valuable input to mathematics education over 
the years. Since 2009, AMESA has been doing reviews of the Grade 12 Mathematics and Mathematical Literacy examination papers. 
These reviews, based on input from the regions and branches, have drawn very favourable responses from the Department of Basic 
Education. In 2012, AMESA also completed a review of the Grade 9 Mathematics ANA paper.

We need to build links with the DHET to play a role in respect of the training of mathematics teachers.



Relationship with the South African Mathematics Foundation

In 2005, the South African Mathematics Foundation (SAMF) was formed. The two major affiliates of SAMF are AMESA and SAMS 
(South African Mathematical Society). SAMF serves as a national office to promote effective coordination, administration and 
advancement of mathematics in South Africa. In 2012, SAMF formed the ACM (the Advisory Committee on Mathematics). This 
committee consists of two representatives of AMESA and two representatives of SAMS. Currently the ACM is working on the 
following key issues:

• The language used in primary school mathematics textbooks

• The teaching and learning of Grade 9 mathematics

• Making universities aware of the new school mathematics curriculum in South Africa

The way forward for AMESA
 
The first 20 years of AMESA saw great strides being made in mathematics education in South Africa. The formation of one body to 
further the cause of mathematics education in South Africa has enabled the organised mathematics profession to speak with one 
voice. The introduction of Mathematical Literacy as a subject in the FET for those who “could not do mathematics” heralded a 
new era for school mathematics. 

In the first cohort of learners doing Mathematics/Mathematical Literacy, the ratio in favour of Mathematics was 60:40. Unfortunately, 
this trend was reversed within two years. Schools have embarked on the soft-option of teaching Mathematical Literacy at the 
expense of Mathematics. This has been done with the purpose of increasing the Grade 12 pass rates, without any consideration for 
what the learner could do or be capable of doing, post Grade 12. 

The results of the Grade 9 ANA in 2012 showed that intervention is needed at an earlier stage rather than the FET, when it is too 
late. So as we move forward we, as AMESA, need to make our voices more loudly so we can be heard by policy makers at various 
levels.

We will be striving hard to play a major role (with other stakeholders) in addressing the mathematics crisis in South Africa. In this 
regard we are striving for the attainment of the following goals:

• Every class should have a qualified mathematics teacher 

• All mathematics teachers must prepare for their lessons and be in class every day.

• Mathematics teachers should ensure that different learning styles (kinesthetic learning; auditory learning and visual learning), 
should be integrated in their teaching.

• Subject advisors, university lecturers and others involved in the training of mathematics teachers should be well qualified and 
versed with “best practices” when it comes to mathematics teaching and learning. These “best practices” should be passed 
on to teachers.

• In the USA and other countries, it is mandatory for teachers to attend workshops/seminars/orientations every year (a minimum 
of 30 hours). We would like something similar to be introduced in South Africa, especially for mathematics teachers. AMESA 
can and should play a leading role in these professional activities. Teachers should be able to claim IQMS credit for these 
activities.

• Every mathematics teacher/lecturer in South Africa should become a member of AMESA.

• Each AMESA region should become more professional in the way it operates. Funding should be sourced for each region to have 
its own “regional office” and connectivity. 

• We should become one of the top 20 countries in the world when it comes to mathematics achievement.
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The Old Mutual Foundation Advertorials 
 
AMESA and the Old Mutual Foundation co-operate to publish a series of advertorials published in the Mail and 
Guardian supplement, The Teacher. The articles were written by Jacques du Plessis of the University of the 
Witwatersrand on behalf of AMESA. 
 
The preamble to each article is: 

Education is key to the future of South Africa, which is why the Old Mutual Foundation supports education 
initiatives that build excellence in mathematics and science at Secondary schooling level. A key priority is to 
increase the national mathematics and science pass rates to address critical skills shortage in the economy.  

Our key education projects include AMESA (the Association for Mathematics Education of South Africa). The Old 
Mutual Foundation assists with the printing and distribution of AMESA publications which includes Pythagoras, 
Learning and Teaching Mathematics (LTM), AMESA News and AMESA Annual Congress materials. 

We publish the next two articles in the series.  

 

 Geometry: Teaching for understanding 
 Jacques du Plessis 
 University of Witwatersrand 
 

 
he following series of articles will focus on different aspects which may help to improve pedagogic 
practice in the teaching of geometry. I will make practical suggestions which may support certain 
habits in both the teaching and learning of geometry. The suggestions are based on the work of 

Mark Driscoll. This series of articles is informed by my interaction with undergraduate student teachers and 
the understandings and questions which they bring to class. I will base some ideas on academic work, and 
try to show how we can take these ideas into the classroom when teaching geometry. I will use mainly 
circle geometry to exemplify ideas, but these ideas are applicable across all grades.  
 
In a geometric diagram, the lines, angles, figures and points all manifest certain rules which determine 
their unique relationship with one another. Without exemplifying the structure in the diagram through 
using the ‘conditional discourse approach’ of geometry, many geometric figures remain intimidating 
labyrinths of lines and points that rarely build coherently towards an understandable whole.  
 
In the previous three articles I spoke extensively about the condition-conclusion approach to geometry 
where the conditions under which certain relationships are always true are used to develop habits that 
will support geometric learning in school. To develop geometric reasoning skills we also need to 
develop learners’ sense of rigour and cultivate their insight. Mark Driscoll provides a good framework 
from which to teach geometry. In his book Fostering Geometric Thinking he proposes that four habits 
of mind should be promoted by teachers when developing the geometric reasoning abilities of their 
learners. These habits are: 
 Seeking and using relationships  
 Investigating invariants and effects of transformations  
 Generalising geometric ideas 
 Balancing exploration with deduction  
 
Driscoll argues that habits of mind are ‘productive ways of thinking that support the learning and 
application of formal mathematics’. These habits are ways to help teachers and learners work more 
effectively and economically when learning about geometry. They create pathways that develop 
understanding and build conceptual frames where geometrical ideas become flexible through a process 
of reinvention and reorganisation. Michael Mitchelmore (1983) and Driscoll believe that school 
children are afforded too few opportunities to generate general results through investigation. They both 

T 

GEOMETRY: TEACHING FOR UNDERSTANDING

Jacques du Plessis | University of the Witwatersrand, Johannesburg

We publish the next three articles in the series.
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agree that learners are (wrongly) expected to learn, memorise and apply results that were obtained by 
others. This approach to teaching geometry often obscures the geometric tools that learners are expected 
to apply, as they have encountered them as a procedural application of a geometric theorem or 
relationship. With this in mind let’s focus on the habits of mind that Driscoll proposes. 
 
Habit 1: Seeking/reasoning with relationships 
 

The habit of reasoning with relationships actively seeks to explore relationships within and between 
geometric figures or shapes. These relationships can also exist between concepts as well as whole 
figures and their parts. The teacher together with learners then uses these relationships to develop 
understanding and solve problems. There are typical questions that are asked when one is focusing on 
this particular geometric habit of mind (GHOM).  
 
I want to discuss this by looking at the theorem that relates angles at the centre to angles that lie on the 
circumference of a circle. Given that this theorem needs a few conditions to be made visible to learners 
(and these are more than just the centre and circumference angles) let us discuss these using the 
conditional approach. 
 
Theorem: The angle which an arc of a circle subtends at the centre is double the angle it 
subtends on the circle. 
 
In each of the sketches (alongside), the 
conditions are the same: 
1) The same chord must subtend both 

angles 
2) An angle at the centre, and 
3) Another angle on the circumference 
 
Then follows the conclusion: 

The angle at the centre is twice the size of 
the angle on the circle. 
 
Proof tools:  
 Angles opposite equal sides in a 

triangle, and 
 the exterior angle of a triangle. 

x

2x 2x x

x

2x

x

2x

A

B

C

O

A

B

CO

A B

C

O

C

B

A

O

 

Diagram 1 

Corollary: If two equal chords within a circle (or two equal circles) subtend two angles, 
one at the centre the other on the circle, then the angle at the centre will be twice the 
angle on the circle. 
 
There are various forms in which this situation can occur in a diagram. It is therefore, very important to 
exemplify the various forms, starting with the ‘standard’ diagram (top left in Diagram 1). The questions 
that the teacher should ask here are: 
 

 How are these diagrams alike? 
 How are they different?  
 In how many ways are they alike?  
 What do I have to do to the one object (diagram) to make it look like the other object (diagram)?  
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Asking these questions will allow learners to use the conditions as a tool to determine whether these 
conditions have been met in each of the diagrams and also to investigate different graphic 
representations of the same condition. Learners need to be exposed to reasoning about the relationships 
in a figure and between figures in order for them to build a conceptual approach to geometry.  
 
The teacher can also turn the situation around by only supplying the standard diagram in initial 
discussions of the theorem and asking learners then to generate other representations of the same 
conditions. Using the learners’ contributions, and recording these on the board, the teacher will continue 
by working through the four questions suggested by Driscoll above.  
 
Driscoll continues by making reference to the indicators that assures the teacher that learners are 
developing this particular GHOM. Learners start to identify and name a set of properties that are shared 
by the set of figures, or similar properties that are part of the same figure. They also start using the 
conditions under which the conclusion applies, to reason about the truth of a situation on a visual level.  

 
Habit 2: Investigating invariants and effects of transformations 
 

In this GHOM, teachers and learners analyse which attributes of a figure / diagram remain invariant and 
which change when it is transformed in some or other way. Attributes of the diagram (for the theorem 
we are discussing) that may be affected by transformations include its orientation, location, side lengths 
and ratio of side lengths, as well as angles within the figure. For this purpose a visual tool such as 
Sketchpad or Geogebra can be used effectively to indicate the various changes and transformations and 
then investigate how these effect the theorem.  
 
The conditional approach will work exceptionally well here, but teachers must take care not to 
oversimplify the approach when using technology. My student teachers at times used technology to 
demonstrate the theorem by showing that the angle at the centre is always twice the size of the angle at 
the circumference. They did this very effectively by instructing the computer to measure and display the 
angle at the centre and circumference. What they often neglected to do is to use the technology in such 
a way that it exemplifies the actual conditions under which the relationship between these angles is 
preserved. 
 
Using the four different representations for this theorem, the teacher can ask the following questions: 
 

 What is it that is changing and why is it changing? 
 What is important to notice about the different places where angle C is indicated? 
 How does this change affect the theorem and the relationship between angles in the diagram? 
 How do I describe this change in the position of C in relation to the other components of the 

diagram? 
 Why is it important to think about these changes? 
 What stayed the same in the diagram, despite the different changes in the position of C, and why did 

it stay the same? 
 
Asking these types of questions will draw learners’ attention to the details that are necessary for them to 
distinguish between what is important and what is not. They need to create the conceptual toolbox that 
will help them decide what components are important. Learners will reach competence of this GHOM 
when they naturally start transforming / changing diagrams to investigate whether conclusions still hold 
for different representations of a set of conditional properties. Learners will include the extreme cases 
of a set of conditions and will in the process notice what properties change, and if these changing 
properties affect the conclusion or not. They will, therefore, notice that some transformations have no 
effect and will be able to describe why this is so.   
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Habit 3: Generalising geometric ideas 
 

With this GHOM, we want learners to understand the “always” and the “every” related to geometric 
concepts and procedures. Will it always be true for all angles at the centre and angles on the circle? What if 
there are two chords, will it still hold true? It is in this GHOM that corollaries usually come into the 
framework, and these corollaries are based on exploring across different diagrams or within the same 
diagram. The conditions are challenged to investigate whether they will hold true by having the same 
conclusion as the theorem. We generalise ideas by using diagrams with slightly different properties. 
 
The process of generalisation progresses through four stages. It starts with conjecturing about the 
“always” and “every” of the statement, then moves to testing the conjecture. After this a conclusion is 
drawn about the conjecture and then a convincing argument is made that supports the conclusion. To 
help develop this GHOM, teachers can therefore ask questions like: 
 

 Does this happen in every case? 
 Why would this happen in every case? 
 Have we found all the ones that fit the set of conditions? 
 Can you think of examples in which this is not true, and if so do you need to revise your 

generalisations? 
 
Teachers may want to consider the following diagrams and investigate with learners which conditions 
need to be added to still have the same outcome: 
 
The centre of the circle is at C, chord AB 
is a common chord. Under which 
conditions will the angle C1 be equal to 
the angle D1? 

    

A
D

C

B

1

1

 

The centre of the circle is at C, and chord 
AB subtends angle C1. In the circle 
alongside circle C, DE subtends angle F1. 
Which conditions will have to be met to 
conclude that C1 is equal to F1?  

   D

F

E

A

C

B

1

1

 
 
For this GHOM, the proof of the theorem is particularly useful to discuss in relation to the different 
position of the angle on the circle. The proof tools adjust slightly in the way they are used, but they are 
still the same tools. In each case the tools are isosceles triangles and external angles of a triangle. 
The focus of the proof is to establish, subject to a set of conditions, a link (relationship) between the 
angle at the centre and the angle on the circumference.  
 
Habit 4: Balancing exploration with deduction 
 

This GHOM involves an iterative and cumulative process where we explore, take stock and refine our 
ideas. Each exploration is an attempt at answering the ‘what if’ questions and using the findings to 
record what is learnt by the findings. This is often seen as looking at the problem or the statements 
differently and reasoning ‘backwards’. Will the angle at the centre always be twice the angle that lies 
anywhere on the diameter of the circle? Under which conditions will these relationships still hold if we 
work across two circles with a common chord?  
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Learners can also try various ways to solve a geometric problem, and whilst doing so, stand back to 
take stock of whether their approach is helpful or economical, and if not they may want to record why 
this is not so. It is very important that there is a balance that is created between exploring based on some 
hypothesis, and stepping back to think of what has been learnt as a result of the exploration.  
 
Questions that the teacher can ask to develop this GHOM are: 
 

 What if you construct that line on the diagram? 
 How will that construction help you to solve the problem or prove the theorem? 
 What did you learn from your first approach in solving the problem? 
 How will you do things differently now, and why will you do it that way? 
 
Learners who have mastered this GHOM will approach their geometry riders by using assertion, 
definitions and hypothesis to guide their exploration at all times. They will periodically assess the value 
of a hypothesis, modify it or generate a new hypothesis. 
 
These habits are ways that teachers can improve their approach to geometric reasoning and the teaching 
of geometry. If applied appropriately in the classroom, they will help learners understand geometric 
theorems as tools they can use to solve geometry riders, focusing on a set of conditions that lead to a 
particular conclusion. The combination of conclusions leads to a successful attempt at solving 
complicated riders in geometry. 
 
Please feel free to contact me at jacques.duplessis@wits.ac.za should you wish to comment on or 
discuss this article.  
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 Geometry: Ratio, proportion and similarity 
 Jacques du Plessis 
 University of Witwatersrand 
 

 
 

hen Grade 12 learners think about the concept of ratio in mathematics, many think only of 
the constant  ratio  in a geometric sequence  like 1; 2; 4; 8; …. Understanding what ratios 
are used for in a broader sense hardly makes it into our classroom conversations. To many 

learners,  the  ratio  is  obtained  by  dividing  one  term  into  another,  and  it  remains  the  result  of  a 
quotient a divided by b.  

When we start working with proportionality,  the work unfortunately remains at a highly procedural 
level. The depth that is necessary to help learners understand the tools that they are about to use for 
the next few lessons, remains unexplored. 

Let’s  start  by  defining  the  tools  ratio  and  proportion,  and  then  see  how  we  apply  these  to  the 
geometry section. 

RATIO:  A ratio is the relationship between two numbers of the same kind (unit of identical 
dimension).  It explicitly  indicates how many  times  the  first number  contains  the  second. 

Ratios are written as ‘a to b’, a:b or simply just as a quotient  a
b
 where  ; 0.a b   

PROPORTION: A  part  that  is  considered  in  relation  to  another  part  or  the whole.  It  is  a 
relationship  between  quantities  such  that  if  one  varies,  the  other  varies  in  a  manner 
depending on the  first.  In this sense we use proportion  in mathematics as a statement of 
equality between two ratios. Thus two quantities are said to be proportional  if one  is the 
product of the other and a constant quantity.  

In this particular section of geometry, algebra comes in handy. So if we look at the algebraic properties 
of  the  concept of proportion, we  see  that:   Given  two quantities p and q, we  say  that q  is directly 
proportional to p if there is a non‐zero constant k such thatq k p  . (This relation is often denoted 

by  p q ). 

When  using  ratios  and  proportion  in  geometry,  it  is  usually  in  the  context  of  triangles  and  other 
shapes. When working with these shapes, we often base our findings on issues related to their areas, 
sides  lengths,  common  baselines  and  a  possible  common  apex.  So  it  is  important  that  learners 
understand these findings and how we use them in geometry. I will start by emphasising some of the 
important concepts that will help learners understand triangles and their areas better. I usually begin 
this  journey with  learners by building  from parallel  lines and  triangles  that  lie between  these  lines, 
until we no  longer need  the parallel  lines.  I often  found  that  this enabled  them  to use  these  ideas 
conceptually when working through the proofs of the theorems that deal with proportionality. 

W 
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Triangles that share a baseline and have the same height (triangles that lie between two parallel lines, 
have the same height). 

B C E F

A D

hh

Base BC = Base EF
 

If two triangles ABC and DEF lie between 
the  same  parallel  lines,  and  have  equal 
base  lengths,  then  their  areas  are  in 
proportion and are equal: 

 
1
2
1
2

.ABC 1
DEF . 1

BC hArea BC
Area EF h EF


  


 

A

B C E F

D

hh

Base BC  Base EF

If two triangles ABC and DEF lie between 
the  same parallel  lines,  then  their  areas 
are in proportion: 

 
1
2
1
2

.ABC
DEF .

BC hArea BC
Area EF h EF


 

  
 

 

Triangles  that  share  an  apex  and  a  baseline  (under  these  conditions  the  triangles have  the  same 
height). 
 

A

B CD

Base BD = Base DC

h

 

 

If  two  triangles share  the  same apex  (A), a 
shared baseline and equal bases, then: 
 

1
2
1
2

.ABD 1
ADC . 1

BD hArea BD
Area DC h DC


  

  
 

1
2
1
2

.ABC 2 2
ADC . 1

BC hArea DC
Area DC h DC


  

  
 

1
2
1
2

.ADC 1
ABC . 2 2

DC hArea DC
Area BC h DC


  


 

 
 

A

B CD

Base BD  Base DC

h

 

 

If  two  triangles share  the  same apex  (A), a 
shared baseline and unequal bases, then: 
 

1
2
1
2

.ABD
ADC .

BD hArea BD
Area DC h DC


 


 

 

1
2
1
2

.ABC
ADC .

BC hArea BC
Area DC h DC


 


 

 

1
2
1
2

.ADC
ABC .

DC hArea DC
Area BD h BC
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Triangles that share an apex only (here the baseline is not shared). 

A

B C

D E

DE // BC

 

A

B C

D

E

 

We make use of the Area rule and write: 
 

1
2
1
2

AD . AE . sin AADE AD . AE
ABC AB . AC . sinA AB . AC

Area
Area


 


 
 

1
2
1
2

AB . AC  . sin AABC AB . AC
ADE AD . AE . sinA AD . AE

Area
Area


 


 
The parallel lines actually do not matter. 

 
Applying  this  knowledge  to  the  theorems  of  proportionality  requires  an  understanding  of  the 
conditions that apply  in each case. What happens  if an apex  is shared and baselines are not? Under 
which conditions will  

DEF
 ABC 

DEF
 ABC 








Base
Base

Area
Area

? 

This requires  learners to know the conditions for the ‘converse’ to be true. These are usually used  in 
proofs, and more so in applying the knowledge to solve riders.   

Explicating the tools needed for proving theorems on proportionality 

Theorem A: A line parallel to one side of a triangle, divides the other two sides proportionally. 

A

B

C
P

Q

 

Given triangle ABC with P on AB and Q on BC such that  PQ AC .  

We are required to prove that: 

 
AP CQ
PB QB

  or 
AB CB
PB QB

  or  .AB CB
AP CQ


 

Since we have parallel  lines, we will need to construct two triangles 
here  so  that  we  can  use  our  knowledge  about  triangles  that  lie 
between parallel  lines. Here we need  to construct  rather creatively, 
so that we make sure that the triangles are chosen in such a way that 
the  proportions  we  would  like  to  work  with,  form  sides  of  the 
constructed triangles.  

 

In order to prove that 
AP CQ
PB QB

 , we need to construct two triangles AQP and CPQ because the sides 

AP and PB are  in triangles AQP and PQB and sides BQ and QC are  in triangles PQB and PQC. We will 
need to construct  two  lines PC and AQ and use our knowledge about the same baselines and same 
apex combined with  triangles  that  lie between  the same parallel  lines and have a shared  (or equal) 
base.   
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Theorem B (converse of A): A line that divides two sides of a triangle proportionally is parallel to 
the third side. 

A

B

C
P

Q

 

Given triangle ABC with P on AB and Q on BC such that 
AP CQ
PB QB

  or 

AB CB
PB QB

  or  .AB CB
AP CQ

 We are required to prove that  PQ AC . 

 
Before discussing the proof of this theorem,  learners have to realise 
that  things  are  working  in  reverse  now:  the  proportion  will  imply 
parallel  lines  in  this  case.  Before  that  parallel  lines  implied  a 
proportion. So the conditions changed slightly.    

 

For theorem A:   The condition is that a line from one side of the triangle to another side has to be 
parallel to the third side. 
The conclusion is that this line causes some proportional relationship to emerge. 

For theorem B:  The condition is that there is a certain proportion that holds true for the two sides 
in the triangle that is connected by a line segment. 

The conclusion  is that this  line segment  is parallel to the third side of the triangle. 
So proportionality brings parallel lines.  

 

SIMILARITY: Rectilinear figures are similar if their corresponding sides are in proportion and 
their corresponding angles are equal.  

Recti means  straight and  linear comes  from  line. Thus  the  figures drawn with  the help of only  line 
segments are called rectilinear figures. We know that polygons are closed figures made up of only line 
segments, thus all polygons (square, triangle, pentagon, etc.) are examples of rectilinear figures.  

Although we will work with (mainly) triangles in our work on similarity, it is important for learners to 
realise that the concept of similarity, just as with congruency, applies not only to triangles. So we see 
that there are two conditions that must be met  for  two  figures to be similar:  (1) The corresponding 
sides must be in proportion and (2) the corresponding angles must be equal. Then, and then only, can 
we say the figures are similar.  

Theorem C:  If  two  triangles are equiangular,  their  corresponding  sides are  in proportion  (and 
thus they are similar). 

A

B

C

P
Q

R

 

Given two triangles ABC and PQR with  ˆˆ ˆ ˆ,A = P B = Q  
ˆ ˆand  C = R.  

We need to prove that 

 
AC PR
BC QR

   or   AB PQ
AC PR

   or  
AB PQ
BC QR

 .  

 

It  is  important  to  realise  that  BOTH  conditions 
(equiangularity  and  proportionality)  by  themselves 
suggests  that  two  triangles  are  similar.  So  if  two 
triangles are equiangular, we say they are similar. A 
direct consequence of that similarity will be that the 
sides are in proportion.  

 

The  converse  is  also  true:  If  two  triangles have  their  corresponding  sides  in proportion,  then  such 
triangles are equiangular, and thus they are similar.  
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In  theorem  C, we  are  given  that  two  triangles  are  equiangular  and we want  to  prove  that  their 
corresponding  sides  are  in  proportion.  The  proof will  rely  on  the  proportionality  theorem, where 
parallel  lines  inside  the  triangle created proportional  sides. So  it will be necessary  to construct  two 
triangles so that we can use Theorem A. Like before, the proportion can take on various forms, and 
the construction will depend on the proportion that will be dealt with.   

The proof of this theorem has three phases. (Due to limited space we will not do the proofs, but merely discuss 
the tools we need for the proof.)   Phase one of this proof  is based on using the congruent triangles that were 
created through construction. Phase two works with the corresponding angles that become equal and creates 
the parallel lines necessary to work with proportions in phase three.  

Theorem  D  (converse  of  theorem  C):    If  the  corresponding  sides  of  two  triangles  are 
proportional, then the triangles are equiangular (and thus they are similar). 

Given Triangles ABC and DEF with 
AB DE = ,
BC EF

 

BC EF BA ED = and =
CA FD AC DF

. 

We need to prove that ˆˆ ˆ ˆ ˆ ˆA = D, B = E and C = F . 
 
Phase one of this proof uses construction to create a 
replica  of  triangle  PQR  and  then  work  with  the 
proportion  that  is  given.  Phase  two  uses  the 
proportion  to  argue  for  parallel  lines.  Phase  three 
uses  the  parallel  lines  to  explicate  the  angles  that 
are  equal  because  of  the  parallel  lines.  This 
argument is extended through congruency to return 
to the construction and list the angles that are thus 
equal to one another.  

A

B

C

P
Q

R

Theorem  E:  The  perpendicular  drawn  from  the  vertex  of  the  right  angle  of  a  right‐angled 
triangle to the hypotenuse, divides the triangle  into two similar triangles which are similar to 
the original triangle. 

Given triangle ABC with  ˆ 90C   . From angle C, the 
perpendicular is drawn to AB, with D on AB.  

Then: 
2

2

2

AC AD AB
BC BD AB
DC AD DB

 

 

   

A

BC

D

 

The proof of  this  theorem  is based on a  triple of  similar  triangles. Once  two  sets of angles  in each 
triangle are found to be equal  in pairs of triangles, the third angle follows. Using equiangularity, the 
proportions are written down easily.  

In  this article we  focused on  the  tools  that we use  to prove  these  theorems. Most of  the  tools are 
actually basic geometric principles.  In the  last article  in this series, we will  look at different methods 
that we can employ in class to make the Grade 12 riders easier for learners. We will also include the 
tangent‐secant  theorem  to help us  answer  some of  the  complicated  geometry questions based on 
these theorems.  
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HELPING LEARNERS UNDERSTAND HIGH SCHOOL GEOMETRY
Using geometric proof to build geometric reasoning

 

 Helping learners understand high school geometry 
  Using geometric proof to build geometric reasoning 
 Jacques du Plessis 
 University of Witwatersrand 
 

 
 

n this article we will deal with the way in which we can use geometric proofs to build mathematical 
reasoning  in  the  domain  of  geometry.  I  was  observing  one  of my  fourth  year  undergraduate 
students teaching geometry to a Grade 10 class during teaching experience, and it dawned on me 

what a powerful  teaching  tool a geometric proof  can be.  I asked myself  the question: how  can we 
discuss the geometric proof in class without teaching it procedurally? What type of questions must we 
ask? How can the proofs of the theorems be used to unlock the geometric potential which lies hidden 
in  the situation,  turning  it  into a  tool  for  learning. How much support must we give and how much 
must the learners contribute? 

Proofs are  rigorous and  take  care of all  the essential  reasoning  components whilst building a  clear 
argument  to  validate  a  statement.  Our  curriculum  recognises  proof  as  fundamental  to  the 
understanding of mathematics. I believe proof  lies at the heart of all mathematical activity, and that 
we should use  it to develop understanding. Alan Schoenfeld  (1994) argues that proof  is an essential 
part  of  doing,  communicating  and  recording mathematics  (p.  76).  I  will  explore  (using  geometry 
theorems) how we can use proofs of geometric theorems more effectively in class.  

We must start by using proof as a means to understand mathematical sophistication and reasoning, 
and  not  merely  as  a  demonstration  that  something  holds  true.    The  teacher  needs  to  build  an 
understanding  with  learners  of  why  something  is  true,  and  use  the  proof  of  theorems  to  build 
conceptual understanding of – and insight into – geometric reasoning. Learners need some good solid 
discussions  in  proof  before  geometry  can  become meaningful.  So  it  would make  sense  to  guard 
against demonstrating that the statement holds true, but rather to leave it open for discussion.  

To  discuss  proofs  on  a more  conceptual  level, we  need  to  plan  our  approach  very  carefully.  The 
questions that teachers should ask, should not be leading questions, but should rather guide learning 
and elicit appropriate tools. So a good starting point might be to carry out a good revision of the tools 
that  learners have become  accustomed  to  in  geometry  –  the  theorems  that were  learnt  in  earlier 
years. Remind learners what they know about shapes and lines, before we start the new journey into 
Grade 11 and 12 geometry. I want to demonstrate this by using two theorems. 
 
Case 1: The line segment joining the centre of a circle to the midpoint of any 
chord, is perpendicular to the chord 
 

The teacher only puts the wording of the theorem on the board, with no sketch or textbook close to 
the learner, and then asks learners to draw on a piece of paper what these words suggest. This is done 
so  that  learners  think  about  key  aspects  of  the  theorem  –  centre  of  a  circle…midpoint  of  a 
chord…perpendicular to the chord. We are trying to adopt a relational view of the situation, and  it  is 
thus necessary to draw their attention to the conditions that must be met, for the conclusion to be 
made: A line must run from the centre of the circle to the centre of any chord. It must now be proved 
that this line will be perpendicular to the chord. Learners should only illustrate the conditions on their 
sketch (see Figure 1). The discussion should now move to the geometric tools that could possibly be 

I 
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used  to prove  the  statement. Here  the  teacher will act only as  a 
facilitator as  learners suggest possible tools and motivate how they 
would use the tools. If the learners are hesitant, the teacher may want 
to draw their attention to the fact that we must prove that the angles 
B1  and  B2  are  right  angles,  and  continue  to  discuss  with  learners 
where  these  angles  are  and  what  can  be  said  about  them.  For 
example,  these  angles are  adjacent,  supplementary  angles, and  for 
them  to  be  right  angles,  they  will  have  to  be  equal.  So  to  guide 
learners who are hesitant, the teacher can ask how do we prove that 
angles  B1  and  B2  are  equal?  The  ultimate  goal  here  is  to  get  the 
learners to see that they can use congruency of triangles, so without 
telling  them,  the  teacher  would  ask  questions  that  guide  their 
thinking in this direction. The tools that should be on the board could be those in Figure 2. 
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Exterior angles of a 
triangle: 
B2 = A + C1 
C2 = A + B1 

Congruency of triangles: 4 cases 
 Side, included angle, side 
 Three corresponding sides equal 
 Two angles and a side equal 
 Right angle, hypotenuse and a side 

A

B

C

E

F

G

Sum of the angles 
in a triangle:  
E + F + G = 180o 

E

F
G

 

Angles around a point:  
B1 + B2 + B3 + B4 = 360

o 

1
B

2
3

4

 

Adjacent supplementary 
angles:  
B1 + B2 = B3 + B4 = 180

o 

Isosceles triangles: 
Angles opposite 
equal sides are equal 

P

Q

R



 

Important parts in/of a circle: 

Minor SegmentMinor Arc AB

A B

O

CMajor Arc ACB

Major Segment

Diameter AC

Ra
diu

s O
B

Sector BOC

Chord  AB

Figure 2: Tools to use. 

Learners needs  to  reach  the point where  they  realise  that  the only way  that  the  two angles will be 
proven to be right angles, is if two triangles are constructed by drawing in the radii. This will createan 
isosceles  triangle AOC  and  then  two  congruent  triangles AOB  and BOC.  So  at  the  end of  the  class 
discussion, the teacher should break up the ‘guided’ proof in its different phases: 
a) constructing the radii 
b) forming isosceles triangles 
c) proving congruency 
d) concluding adjacent supplementary angles equal to 90o. 

O

A
B

C1 2

Figure 1 

fifty five

Explicating the phases makes the reasoning process visible, and aligns the tools and their application 
in reaching the desired conclusion.  
 
Case 2: The angle which an arc of a circle subtends at the centre is double the 
angle it subtends on the circle 
 

Again only  the wording of  the  theorem  is put on  the board,  and 
learners are asked  to draw what  the wording  is suggesting. There 
are three conditions: Two angles, one at the centre and one on the 
circle  that  are  subtended  by  the  same  arc  (see  Figure  3).  This 
theorem  is  a bit  trickier  to negotiate with  learners,  so  you  could 
remind  learners  that constructing  the radii helped  in  the previous 
problem, so it could maybe be of use here also. The difficulty lies in 
guiding  learners  to  the  centre angle and  its  relationship with  the 
angle on the circle. Here the twice (or double) must be explored as 
it  suggests  quantities  that  are  repeated,  and  thus  coming  from 
angles that are equal. This theorem provides for good exploration, 
as  it  has  so  many  alternatives.  What  could  possibly  come  in  handy  is  suggesting  that  learners 
introduce symbols x and y for angles that are equal in the two triangles. Notice (refer to Figure 3) that 
the angles AOB + AOC + COB = 360o can be used here to reach the desired conclusion. Constructing 
the  radius OC creates  two  triangles AOC and COB with equal angles A = C1 = y   and   B = C2 = x. So  
AOC = 180o – 2y and COB = 180o – 2x leaving AOB = 2x + 2y = 2(x + y) = 2(C1 + C2). The phases in this 
proof are: 
a) constructing the radius 
b) forming isosceles triangles 
c) working with the sum of the angles in a triangle 
d) the angles around a point. 
 
As we know, there is more than one possibility here, so teachers will have to ask learners to keep on 
exploring possible positions of the angle on the circle. For the other cases the  learners need to work 
with  the  same  construction  of  radii  and  angles  that  are  equal  because  of  this.  The  two  cases will 
appear as shown in Figure 4. 
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Here we join A and B 
and construct radius 
OC. This creates 
three triangles: AOB, 
AOC and BOC with 
pairs of equal angles. 

A
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This case works with 
angles around the 
centre point and two 
isosceles triangles 
that are formed by 
the construction of 
the radius OC. 

Figure 4 

Summary 
In order to create an environment for learners to think geometrically, teachers must abandon the role 
as demonstrator in the geometry classroom. Learners need to participate in the construction of their 
understanding of geometry. Allowing them to draw the situation that  is described  in words, will not 

1 2

A
B

C

O

 
Figure 3 
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only develop their understanding of the geometry discourse, but will also bring their misconceptions 
to the surface.  

Summarising the phases through which the different proofs have moved, will focus learners’ attention 
on  the  process  of  proving  a  statement  and will  also make  the  tools  of  geometry  visible  to  them. 
Learners need to be exposed to the rigour of proof through constructing their own proofs under the 
careful guidance of the teacher. This will ensure meaningful experiences in the geometry classroom.  

To  share  or  to  discuss  your  experiences  with  me,  please  feel  free  to  contact  me  at: 
jacques.duplessis@wits.ac.za.  

Find out more about AMESA at http://www.amesa.org.za 
Join AMESA on Facebook at http://www.facebook.com/amesa93/  
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The AMESA National Council has appointed Rajendran Govender as Associate Editor of 
AMESA's research journal Pythagoras. Rajen joins the editorial team consisting of Editor-
in-Chief Alwyn Olivier and Associate Editors Dirk Wessels, Michael de Villiers and Anthony 
Essien.

Rajen is currently a lecturer in Mathematics Education in the School of Science and 
Mathematics Education in the Faculty of Education at the University of the Western Cape.

SA National Representative to ICMI

Congratulations to Barbara Busisiwe Goba (Busi), who has been formally appointed as the 
SA National Representative to ICMI (International Commission on Mathematical Instruction) 
for the term 2012-2016 (from ICME-12 to ICME-13).

Busi also represents AMESA on the South African National Committee for the IMU 
(International Mathematical Union) with Renuka Vithal, Lindiwe Tshabalala, Elspeth 
Mmatladi Kembo and Jayaluxmi Naidoo.
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