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 i 

Foreword 

The language of learning and teaching (LoLT), diversity, context, resources and culture 

are important factors to consider when teaching mathematics. The plenaries, 

presentations and workshops of the AMESA 2016 Congress highlight and explore 

these factors in addition to various approaches to assist teachers to reclaim their African 

pride in the mathematics classroom. The studies that are discussed highlight the sharing 

of ideas, resources and good practice. 

 

We urge delegates to reflect on these ideas, practices and resources as a way of 

rethinking how mathematics is taught in South Africa. It is only through dedication, 

commitment, recognizing ones’ role and responsibility when teaching as well as 

actively debating our challenges can we reclaim our African pride through mathematics 

teaching. It is through this reflection, sharing and rethinking that we can be proud of 

teaching and learning mathematics in South Africa. 

 

Busisiwe Goba and Jayaluxmi Naidoo 

June 2016 
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Review process 

Each of the submissions accepted for publication in this volume of the Proceedings 

(Short, Workshops, How I Teach papers and Posters) were subject to blind peer 

review by an experienced mathematics educator. The academic committee considered 

the reviews and made a final decision on the acceptance or rejection of each 

submission, as well as changing the status of submissions. 

Number of submissions: 105 

Number of plenary paper submissions: 5 

Number of long paper submissions: 35 

Number of short paper submissions: 16 

Number of workshop submissions: 25 

Number of ‘How I Teach’ paper submissions: 20 

Number of poster submissions: 4 

Number of submissions accepted: 95 

Numbers of submissions rejected: 9 

Number of submissions withdrawn by authors: 1 

We thank the reviewers for giving their time and expertise to reviewing the 

submissions. 
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INVESTIGATING OPPORTUNITIES TO LEARN: AN 

ANALYSIS OF GRADE 9 MATHEMATICS LEARNER 

NOTEBOOKS  

Sarah Bansilal1, Lizwi Shabalala2 & Lungile Zondi3 

1,2University of KwaZulu-Natal; 3KZN Department of Education 

 

INTRODUCTION 

There has been much concern in South Africa about the low achievement rates in 

mathematics. Many studies point to the low content coverage in the classroom as 

limiting learners’ opportunities for success. The phrase opportunity to learn 

(OTL) describes the actual learning opportunities presented to learners to engage 

with the content and is defined by Reeves and Muller (2005, p.107) as the “degree 

of overlap between the content of instruction and that tested”. Any systemic effort 

to improve the quality of mathematics, should include attention to the quality of 

learning opportunities offered to learners.  

 

There have been few studies in South Africa which have analysed content 

coverage according to learner records such as exercise or notebooks, or 

workbooks. Stols (2013) focused on four measurable elements of OTL, namely, 

time-on-task, curriculum coverage, curriculum coherence, and cognitive demand. 

The study reported  that   the analysis of  the workbooks showed that  the average 

number of active learning days in this sample was 54.1 days per annum, 

suggesting that there was very limited curriculum coverage in almost all sections 

in most of the 18 schools in the sample. The matric results of the learners were 

very poor with only 11% of the learners obtaining 60% or more, with 70% of this 

group coming from just three schools.  

 

Reeves and Muller (2005) carried out an OTL study with Grade 5 and Grade 6 

learners. In their study they considered content coverage and curricular pacing. 

Their findings also revealed limited curriculum coverage, with the average 

coverage of essential mathematics concepts for Grade 6 being 22% with the 

percentage coverage ranging from 5% to 55%. Similarly with the Grade 5’s the 

average percentage coverage of essential topics was 29% with the percentage 

coverage ranging from 4%to 70%. Of greater concern was the finding that 71% 

of the topics covered by 50% or more of the learners in Grade 6 were also covered 

in at least 50% of the classes in Grade 5.  
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In order to investigate the learning opportunities offered to learners in various 

types of schools, we used learner notebooks to estimate the amount of content 

covered in class. Notebooks serve as physical evidence of the actual consolidation 

activities done by learners. This study with its focus on Grade 9 learner 

notebooks, aims to provide information at a level different from previous studies 

(Stols, 2013; Reeves & Muller, 2013).The purpose of the study is to examine and 

compare the work recorded in Grade 9 learner notebooks drawn from four 

schools.  

 

METHODS 

This is an exploratory study and the methodology for the study is still evolving, 

so the emphasis is on identifying trends that occur across the schools or 

peculiarities that occur in particular schools.  This initial study took on the form 

of a document analysis of available learner notebooks. A document analysis 

involves little interaction between the researcher and participants (McMillan & 

Shumacher, 2010, p.360). The units of analysis are four schools, which are from 

different quintiles and have varying performance levels in the ANA and the Grade 

12 examinations. The research questions are:  

1) What does the analysis reveal about the activity distribution across the various 

school terms?  

2) What are the differences in the frequency of lessons recorded by learners in 

the four different schools? 

3) What are the differences in terms of feedback with respect to correction of 

examples and marking of the activities by the teacher? 

In analyzing the data, the dates of lessons were recorded together with the topics 

and the number of worked out examples, classwork or homework exercise. 

Furthermore, the exercises were marked to check whether the answers were 

correct or not. The percentage of correct responses were recorded. The number 

of times that activities were marked by the teachers were also recorded.  

 

RESULTS  

The results of the study will be presented in more detail according to the research 

questions. The study is exploratory in nature and seeks to refine the methodology 

that can be applied to other studies. The study found variation in the number of 

lesson records across the various schools, illustrating that the extent of learning 

opportunities differed across the schools.  

The study also found that for some schools, there were wide variations in the 

number of lessons done by different learners in the same schools. The reasons for 

the variation could be learner absence. If so, the schools need to have internal 



  SHORT PAPERS 

3 

 

systems to ensure that learners cover up on the work they missed. However if the 

reason for the variation is that teachers are teaching different numbers of lessons 

to their classes, then this points to serious problems in the school with regard to 

accountability of the head of departments and school management. The HOD 

needs to ensure that different classes in the same grade have the same curriculum 

coverage rates across classes in the school. If teachers are absent, then they need 

to ensure that the work their learners missed are covered up by making alternative 

plans. School management has to ensure that such procedures are followed up. 

All indications are that the KZN mathematics education is in a crisis situation and 

the department needs to urgently put in interventions that can increase the 

curriculum coverage at every school. The situation is creating more disadvantage 

each year, as certain learners from the poorest schools are offered the sparsest 

learning opportunities in mathematics. The starting point of any systemic 

improvement plan is surely to ensure that schools are being run in an efficient 

manner so that all learners are given the opportunity to learn the content that they 

need. 

 

REFERENCES 

Stols, G. (2013) An investigation into the opportunity to learn that is available to Grade 12 mathematics 

learners, South African Journal of Education, 33(1) Art. #563, 18 pages, 

http://www.sajournalofeducation.co.za 

Reeves, C & Muller, J. (2005). Picking up the pace: Variation in the structure and organisation of 

teaching school mathematics. Journal of Education, 37:103-128 

 

 

THE EFFECTIVENESS OF ANNUAL NATIONAL 

ASSESSMENT IN MONITORING MATHEMATICS 

EDUCATION STANDARD IN SOUTH AFRICA 

Zwelithini Bongani Dhlamini 

University of Limpopo 

 

This paper outlines a proposed study that will explore the effectiveness of ANA 

in South Africa in monitoring the standard of mathematics education. The study 

will use strands of mathematical proficiency as a lens to view proficiencies in 

ANA question papers and in learners’ responses to ANA. The study will assess 

through document analysis three consecutive ANA question papers and n=1000 

learners’ scripts to view mathematical proficiencies examined by ANA and those 

exhibited by learners in their responses to the questions. 

http://www.sajournalofeducation.co.za/
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EMPLOYING ETHNOMATHEMATICS IN THE TEACHING 

OF MATHEMATICS IN SEC/HIGH SCHOOLS IN SOUTH 

AFRICA 

Elvis Gule, Sipho Dlamini & Tebogo Tshabalala 

Lusushwana High School (Mpumalanga) 

 

The paper examines the field of enquiry called ‘ethnomathematics’ and how it 

can be utilized in the teaching of mathematics education in South Africa. We 

further extend the meaning of ‘ethnomathematics’ from ‘nonliterate’ people to 

diverse mathematical practices within Eurocentric curricula. The paper 

advances an argument that of the five possible curriculum designs discussed, 

integration could be the route South Africa can take. However, the paper also 

cautions educators about challenges that they may encounter as they employ 

‘ethnomathematics’ in the curricula. 

 

 

INVESTIGATING GRADE 3 TEACHERS’ REFLECTIONS OF 

USING MATHS CLUBS WITH A FOCUS ON PROGRESSION 

OF EARLY ARITHMETIC STRATEGIES  

Gasenakeletso Hebe 

South African Numeracy Chair Project, Rhodes University 

 

The purpose of this paper is to share some emergent findings of Grade 3 teachers’ 

reflections on the implementation of an after-school Mathematics Club 

programme in 2015 which aimed to support Grade 3 learners in progression of 

early arithmetic strategies. An interpretive, qualitative research paradigm 

underpins this paper with a case study approach. A Vygotskian social cultural 

perspective of teaching and learning frames my study and data analysis. The 

findings reported on here inform a much larger and more comprehensive 

research study into teacher and learner experiences of participating in after-

school mathematics clubs. I hope the findings of this broader study will point to 

possible solutions to the challenges encountered in Grade 3 classrooms and that 

the intervention programme will support the learners who achieve below the 

grade-appropriate level in my area to use more efficient arithmetic strategies. 

Furthermore, I hope that the broader findings will point to ways that such a 

programme could be incorporated into my future work with teachers.   
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TEACHERS’ BELIEFS ABOUT THE TEACHING AND 

LEARNING OF MATHEMATICS 

Sinobia Kenny 

AIMSSEC 

 

This paper reports on the results of a questionnaire done to establish whether 

there was a shift in teachers’ beliefs in the teaching and learning of mathematics 

as a result of attending a Mathematical Thinking (MT) course. The questionnaire 

was done as part of monitoring and evaluation the program. The teachers 

attending the course were all practicing mathematics teachers predominantly 

from rural areas in the Eastern Cape and Limpopo, with approximately one 

quarter of these teachers qualified to teach mathematics. The questionnaire 

investigated seven belief dimensions: (1) Maths as operations versus a tool for 

thought (2) A focus on correctness versus understanding (3) Teacher control 

versus child initiation (4) Entity theory (5) Extrinsic motivation (6) Confidence, 

and (7) Enjoyment. Our findings indicated that there was a positive shift for 5 out 

of the 7 belief dimensions, the biggest shift being that of extrinsic motivation.  We 

concluded that a mind shift of beliefs of teachers is possible during professional 

development like a MT course. A follow-up questionnaire will be administered to 

the teachers and leadership of their schools 3 months after the teachers have 

completed the course. This will assess whether the changes in their beliefs are 

still evident, and the extent to which their beliefs match those of the leadership of 

the school. 

 

GRADE 6 LEARNERS’ VIEWS AND PERCEPTIONS ABOUT 

THEIR EXPERIENCES IN ARITHMETIC WORD PROBLEM 

SOLVING 

Nothile Kunene & Percy Sepeng 

North-West University (Mahikeng Campus) 

 

Research conducted in South African schools on word problems has provided 

little or no information on the reasons associated with poor academic 

achievement in word problem solving, except those linked to issues of reality and 

common sense in problem-solving processes. It is therefore against this 

background that the study reported in this paper sought to provide an overview 

of factors that are associated with poor academic achievement of primary school 

learners within South African classroom contexts. To do this, the study followed 

a qualitative approach by using focus group discussion with a group of six Grade 
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6 learners. In brief, the findings of the study outlined in this chapter seem to 

suggest that the mathematics academic achievements of Grade 6 learners in 

mathematics word problems solving are affected by a number of variables such 

as mathematical language use, text comprehension and terminology, 

understanding operations embedded in the text, concepts and vocabulary clarity, 

as well as the structure of the word problem. 

  

 

 

EFFECT OF CORE AND EXTENDED CONTENT ON 

TEACHING METHODS IN MAFETENG DISTRICT  

Ntsasa Lisema 

Makena High School 

 

Lesotho Mathematics curriculum has been in place for more than 40 years ago. 

This has been through the assistance of University of Cambridge in London which 

designed both content and assessment mode. Under the code 4024, using both 

calculator and non-calculator version, the document became common to Basotho 

who relied largely on the expertise of foreign aid in both marking and setting. 

Until recently when the document lost international market and credibility, 

Lesotho had no choice but to shift away and design its own syllabus document. 

In some way, the learners didn’t perform so well and Examination council of 

Lesotho (ECOL) had to adapt and adopt the International General Certificate 

School Education (IGCSE) Mathematics 0580 unto Lesotho General Certificate 

School Education (LGCSE) Mathematics with code 0178. This is the new 

component which is done by Basotho for Basotho candidates. In this document, 

the Mathematics content is divided into two (core and extended). Core 

mathematics is regarded as basic content while extended mathematics is said to 

be more demanding and challenging in which learners are expected to go an 

extra mile. This paper seeks to provide an overview of the current status of 

mathematics education in Lesotho and to examine critically the effect of teaching 

methods for both core and extended mathematics to Basotho children. 
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LESSON STUDY ON DETERMINING THE EQUATION OF A 

STRAIGHT LINE GRAPH 

                                   Sbongile Mashazi1 & Yvonne Sanders2 

                    1Jules High School; 2University of Witwatersrand 

 

We report a lesson study on teaching and learning of functions at Grade 9 level 

conducted over a period of three weeks. The focus of the study was to assist 

learners to determine the equation of a straight line graph using table-constant 

difference approach and gradient method. The lesson study consisted of three 

stages: lesson planning, lesson 1 by first teacher followed reflection, and lesson 

2 by second teacher followed by reflection. We discovered that that it was easier 

for learners to determine the equation of the line using the table-constant 

difference approach. It was also evident that when learners used the gradient 

formula method they made more errors. Both methods have benefits and 

limitations. 

 

MEETING THE SPECIAL NEEDS OF MATHEMATICALLY 

GIFTED LEARNERS IN THE REGULAR CLASSROOM 

       Jack Mathoga Marumo1 & Blandina Manditereza2 

1Central University of Technology; 2University of the Free State 

 

The article is based on a social constructivist approach. The philosophy of 

constructivism   holds that knowledge is socially constructed through interaction. 

Therefore, group work should be adopted as an approach to dealing with the 

gifted learner in the regular classroom in order to socially construct knowledge. 

Enquiry about gifted children concludes that gifted children are easily frustrated 

in the regular classroom since teachers overlook them yet panic and pay more 

attention to the slow learners. The article highlights the need to similarly pay 

attention to the neglected gifted learner in the classroom be it a Mathematics 

class or any other learning context.  The literature reviewed seems to suggest that 

neglect of gifted learners result in unfulfilled learner needs leading to apathy 

towards Mathematics. In this article group work is advocated as a measure to 

meet the needs of the gifted child through co-construction of knowledge. The 

gifted learners needs deserve to be prioritized too no matter what. Our teachers 

in South Africa and our school policies should cater for the mathematically gifted 

children too. 
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WHAT WE NEED TO KNOW ABOUT GRADE 11 STUDENTS’ 

ACTUAL THINKING LEVELS OF GEOMETRY IN SOUTH 

AFRICA 

Mvuyisi S. Mdekazi & Nosisi N. Feza 

           University of South Africa 

 

This paper investigates grade 11 students’ van Hiele levels of geometric thinking. 

Specifically, the paper focuses on the level(s) of thinking at which students 

interpret geometric questions and what could possibly be lacking from their 

geometric levels of thinking according to van Hiele theory. Furthermore their 

responses are analysed to understand the influence of their thinking levels. 

Students’ tests are administered and marked followed by follow up interviews. 

The tests are marked and then a group of questions from different levels are 

selected and an in-depth analysis is conducted. The interviews are then analysed 

through software using thematic analysis. Preliminary results seem to indicate 

that there is much that needs to be done so that grade 11 students can achieve the 

expected level 4. Also the knowledge gap from primary school geometry 

influences how students respond to the questions. 

 

 

GRADE R EDUCATORS’ PERCEPTIONS OF THEIR OWN 

PRACTICES: A SOUTH AFRICAN CASE STUDY 

Faith N. Tlou & Nosisi N. Feza 

    University of South Africa 

 

A lot of studies on Grade R (reception class) in South Africa focus some stake 

holders such as learners, principals and educators involvement, roles as well 

observations about them. However there is limited research on educators own 

perceptions of their own practices. This paper gives a voice to Grade R educators 

to say how they view their own practices so as to inform interventions in 

professional development .An adapted instrument developed by Clements and 

Samara (2008) is used to collect data directly from 1 educators, followed by 

interviews that fully capture their views. A thematic analysis is conducted to 

provide findings on the emerging insights. 
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METAPHORS FOR LEARNING MATHEMATICS: 

PERSPECTIVES FROM GRADES 10 AND 11 LEARNERS IN A 

NORTH WEST SCHOOL 

Onicah Dikeledi Thibodi & Willy Mwakapenda 

    Tshwane University of Technology 

 

This paper reports on my PhD research, which is in progress, on the use of 

metaphors in the learning of mathematics. The study employs metaphor as a 

means of research to provide insight into the images learners have over their 

future mathematics teachers. The paper therefore present some of the extended 

questionnaire administered to Grade 10 & 11 learners. In my view, it came to 

light that learners use metaphors in responding to some of the questionnaire. 

Preliminary data analysis highlighted one important issue, from the perspective 

of teachers: what is it that makes a mathematics teacher a mathematics teacher? 

I wanted to understand this aspect in much more detailed. To further deepen the 

research scope I collected data from learners who were taught by these teachers. 

Here I focus on some of the metaphors that learners used linked to aspects of a 

mathematics teacher. The results indicate that the use of metaphor in learning 

mathematics simplify the abstract or difficulty perceived in mathematics. A 

metaphor provides a conceptual framework for thinking about something. 

Metaphorical expressions were also developed from the statements made by 

learners. 

 

RELATIONSHIP BETWEEN LANGUAGE COMPETENCY 

AND INTERMEDIATE PHASE MATHEMATICS 

INSTRUCTION  

Lindiwe Tshuma 

    African Institute for Mathematical Sciences 

 

This paper reports on the conceptualization of a study to explain relationships 

between language competency and mathematics instruction at Intermediate 

Phase level in the Eastern Cape Province of South Africa. South Africa has 11 

official languages and its current educational policy promotes additive 

bilingualism in which grade 1 to 3 is taught in mother tongue and then from grade 

4 onwards, the Language of Learning and Teaching (LoLT) becomes a second 

language. Teacher training institutions do not enforce mastery in the LoLT 

during or after initial teacher training, therefore compromising the quality of 

content delivery. The study follows a multi-methods design incorporating a 
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pretest-intervention-posttest component; however, as this is work in progress, the 

study is still in its preparatory data analysis phase. The study will inform 

curriculum design to support primary school mathematics teachers with 

linguistic skills to effectively deliver content in the prescribed LoLT. 

 

 

FORMATIVE ASSESSMENT PRACTICES, PROFESSIONAL 

DEVELOPMENT AND MATHEMATICS TEACHING AND 

LEARNING: EXPERIENCES OF GRADE NINE 

MATHEMATICS TEACHERS  

                                 Adri van der Nest1 & Caroline Long2  

            1University of Pretoria;  2University of Johannesburg 

 

INTRODUCTION 

The systematic process to continuously gather evidence about learning is known 

as formative assessment. These data are gathered to identify current levels of 

students’ learning and to adapt lessons to help the student reach the desired 

learning goal. Formative assessment practices, if implemented and structured 

effectively, can provide mathematics teachers with the necessary knowledge and 

skills to assist their learners’ needs and progression along a learning pathway 

(Heritage et al., 2007). However, teachers, in general, do not make optimum use 

of formative assessment (FA) to help them improve their teaching and learning 

practices. Class tests, classwork, and homework are imitations of the external 

exams, with little input from classroom teachers and little attention is paid to the 

students’ thinking processes (Black & Wiliam, 1998b; Shepard, 2000).  

Summative assessment tests such as the ANAs are currently dominating the 

assessment practices of South African grade nine mathematics teachers. As a 

result, teachers target their instructional and assessment practices towards 

previous question papers to obtain better test scores. But is this narrowing down 

of the intended curriculum and the reliance on only one source; the ANAs, at only 

one time point, the end of the year, really helping our learners to obtain the 

necessary mathematics learning skills? And is this practice assisting teachers’ 

with their teaching? 

There is however, a need for a broad-based knowledge system of assessment 

practices to support the teacher to become a professional agent of change and not 

merely an implementer of the curriculum (Batra, 2009; Long, Dunne & Mokoena, 

2014). Professional development of teachers can be seen as one of the most 

powerful strategies to improve teacher effectiveness. Professional change, 

according to Clarke and Hollingsworth’s model, ‘recognises the complexity of 
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professional growth through the identification of multiple pathways between four 

distinctive domains: the personal domain, the domain of practice, the domain of 

consequence and the external domain’ (2002, p.950) The question posed here is 

“How does the implementation of strategically designed formative assessment 

tasks support the professional development and change in grade nine mathematics 

teachers”? 

Black, Harrison, Lee, and Wiliam (2004, p. 10) describe the relationship between 

formative assessment and assessment for learning as follows:  

An assessment activity can help learning if it provides information that teachers 

and their students can use as feedback in assessing themselves and one another 

and in modifying the teaching and learning activities in which they are engaged. 

Such assessment becomes “formative assessment” when the evidence is actually 

used to adapt the teaching work to meet learning needs. 

The main focus of this study is therefore to involve mathematics teachers in 

formative assessment activities (for learning) and to evaluate to what extent these 

activities have influenced their professional development (as learning). 

The AETL project is an extension of an initiative in the Centre for Evaluation and 

Assessment at the University of Pretoria. One outcome of the three-year project 

was the development of a model of ‘assessment of, for and as learning’. The 

model was informed by the Cognitively Based Assessment of, for and as 

Learning (CBAL) model, which describes what students have achieved (of 

learning), facilitates instructional planning (for learning), and is considered by 

students and teachers to be a worthwhile educational experience in and of itself 

(as learning)(Bennett & Gitomer, 2009; Bennett, 2010). 

Central to the AETL project is the engagement and involvement of grade nine 

mathematics teachers with three aims in mind, firstly the engagement with, and 

development of quality assessment resources, secondly in depth engagement with 

the mathematical content, and thirdly greater insight into assessment principles 

and processes. Teachers received sets of CAPS aligned grade nine algebra (e.g. 

functions) and geometry (e.g. Pythagorean theorem) assessment resources (see 

Appendix A); they engaged in activities to improve their understanding of 

assessment and learning with the support of researchers of the university. The set 

of worksheets were designed according to Usiskin’s (2012) dimensions of 

understanding required to master a mathematical concept. These dimensions 

refers to the skills and algorithms associated with the concept, use and 

application, properties and mathematical justifications (proofs), representations 

and metaphors and the history of the concept and its treatment in different 

cultures. 

This research is approached from an interpretivist paradigm, as it greatly relied 

upon the "participants' views of the situation being studied" (Creswell, 2003, p.8). 

The study is therefore qualitative in nature and data were collected, over a period 
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of two years in face-to-face situations by interaction with a selected group of 

practising grade nine mathematics teachers; describing and analysing their 

individual and collective actions, beliefs, thoughts and perceptions of their 

involvement in developing structured formative assessment strategies (Creswell, 

2007). Throughout the research process it was the intention to develop a theory, 

or pattern of “meanings” that the teachers make of this professional development 

experience through an inductive process (Creswell, 2003, p.9). 

Purposeful sampling methods were followed by strategically selecting a group of 

grade 9 mathematics teachers, from five participating schools in the Tshwane 

district. The participation of these teachers was voluntary and the assigned 

teachers received the necessary training and support from researchers and, in 

keeping with a social constructivist view of learning, learning communities 

between teachers and researcher were established. The teachers were actively and 

critically involved in the implementation and refinement of these formative 

assessment tasks, not only to increase their knowledge of particular mathematics 

concepts, but also to enhance their assessment skills.  

Multiple forms of data collection such as observations, interviews, written 

documents, field notes, digital voice recordings, and electronic documents (e.g. 

e-mails) were employed in this study to answer the research questions. 

Recordings of the interviews were transcribed and analysed throughout the 

empirical investigation. 

 

FINDINGS 

For most of the teachers in this study these structured assessment activities 

impacted in such a way that they are willing to change or adapt their instructional 

practices and assessment strategies. They attempted to incorporate new 

assessment ideas in their professional practice despite challenges such as large 

classes, language issues, poor learner attendance, low socio-economic conditions 

and political issues. It was evident from the findings that the majority of teachers 

tried to find solutions to overcome obstacles between curriculum requirements 

and effective mathematics teaching and learning in the classroom. 

CONCLUSION 

Teachers, especially in mathematics, should be actively involved in developing 

assessment instruments rather than only administering externally designed 

assessments. Opportunities for teachers in their workplace should be developed 

to support them to critically reflect on their existing assessment practices to make 

learning more meaningful, not only for their learners but also for themselves. 

It is therefore recommended that mathematics education stakeholders establish 

an effective model that conceptualises the link between effective professional 
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development of mathematics teachers, and structured formative assessment 

practices (assessment for learning). 
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PROFESSSIONAL TEACHER EDUCATION: WHAT 

MATHEMATICS SHOULD FOUNDATION PHASE 

TEACHERS KNOW? 

                                 Maryna du Plooy1 & Caroline Long2  

          1University of Pretoria; 2University of Johannesburg 

 

Over the past few decades, mathematics educators in South Africa have been 

debating the question, “What mathematics should teachers of a particular phase 

know?” Is it enough for the teacher to know the curriculum contents of her phase, 

or does she have to know more? And if the answer is more what does this “more” 

mean? In parallel with this question we have had the implementation of the 

Annual National Assessments (ANAs), and at least three rounds of the Trends in 

International Mathematics and Science Study (TIMSS). The purpose of these 

external systemic assessments is to inform the education authorities, the teachers 

and the parents about the current knowledge of the learners at various grades, 

and ultimately to improve the mathematics proficiency across the country. On 

both fronts that of knowing what knowledge should be in the teacher education 

courses, and what gains have been made from system assessments, there have 

been varied success. 

At the University of Pretoria, Caroline Long and Maryna du Plooy, designed a 

course, the aim of which was to improve the mathematical understanding of 

Foundation Phase teachers. The course was designed to enable the FP teachers 

to develop competence themselves, to understand the mathematics beyond what 

they were to teachers, and to develop strategies for the teaching of mathematics 

in the Foundation Phase. We believe that a focus on the professional teacher and 

attention to their mathematical development will go a long way to improving 

mathematical proficiency. 

In this workshop, we provide hands-on experience of activities to develop a deep 

understanding of the complex mathematical ideas required in the Foundation 

Phase. The knowledge that took thousands of years to develop has now to be 

mastered in three years! Our focus will be on counting, addition and subtraction, 

multiplication and division, all taught from a problem-solving perspective. We 

will also engage teachers in some algebraic reasoning in a fun and enjoyable 

way.                                                                                                                                

TARGET AUDIENCE:                                 Foundation Phase 

DURATION:       2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 100 
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MOTIVATION 

The workshop will equip the professional teacher with deep mathematics 

knowledge about the concepts to be taught in the Foundation Phase. Our aim is 

to enable teachers to engage with the mathematical ideas and develop confidence 

and competence while engaging with carefully planned activities. 

 

DESCRIPTION OF CONTENT OF WORKSHOP 

The first part of the workshop with focus on counting, and number sense. In 

particular concepts such as even and odd, and consecutive numbers will be the 

focus. 

The second part of the workshop will focus on the additive conceptual field, that 

is the many situations, concepts, and representations required when engaging 

with addition and subtraction problems. 

 

ACTIVITIES AND WORKSHEETS 

A. Core Numerical Skills for learning mathematics at age 5 to 8 (Aunio & Räsänen, 2015) 

1. Symbolic and non-symbolic number sense 

a. Non-symbolic number sense: [making sense of numerical magnitudes] 

i. Subsitising 

ii. Pattern recognition 

iii. Magnitude comparison 

b. Symbolic number sense: [associating written symbols with numerical magnitudes] 

i. Recognising the symbols representing a magnitude 

ii. Expressing the symbols verbally 

iii. Associating the corresponding number of concrete or representational objects with symbols 

2. Understanding mathematical relations 

[Relational skills: understanding quantitative and non-quantitative relationships between elements 

in a task] 

a. Early mathematical-logical principles: conceptualising cardinality 

i. Seriation 

ii. Classification 

iii. Comparing 

iv. Making one-to-one correspondence 

b. Basic arithmetic principles: understanding relationships between variables in mathematical 

problem solving 

i. The additive composition (larger sets comprise smaller sets) 

ii. Commutativity (variations in the order of addition) 

iii. Associativity (variations in the grouping for addition) 

iv. Inversion (relation between two different operations)  

c. Understanding operational symbols in mathematics ˂; ˃; =; ≠  

d. Understanding place-value and base-10 system 

i. Non-verbal understanding  

ii. Verbal understanding 

iii. Symbolic understanding 

 

3. Counting skills 
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[At age 5: able to say number words correctly, starting with one, understanding that countable 

objects are marked once, last said number marks the number of objects in the set. 

At age 5½: able to recognise the figure of a number symbol and count on (upwards) from there]  

a. Knowledge of number words and symbols 

i. Making symbol-verbal transition 

ii. Making verbal-symbol transition 

b. Number words sequence skills 

i. Saying number words forward and backward 

ii. Saying number words skipping by twos, fives and tens 

iii. Counting forward and backward from a given number 

c. Enumeration 

i. Counting for numerosity of a set 

ii. Cardinal meaning of number 

iii. Counting objects 

d. Development of counting skills 

i. Application of number sequence in addition problems 

ii. Application of number sequence in subtraction problems 

4. Basic skills in arithmetic 

[Mastering addition & subtraction tasks with number symbols; introducing multiplication & 

division concepts] 

a. Arithmetical tasks 

i. Verbal questions with manipulatives or pictures 

ii. Verbal questions with some objects covered 

iii. Verbal questions with no objects, asked or shown in written form 

a. Retrieval of arithmetical facts 

 

Aunio, P., & Räsänen, P. (2015). Core numerical skills for learning mathematics in children aged five 

to eight years – a working model for educators. European Early Childhood Education Research 

Journal. DOI: 10.1080/1350293X.2014.996424 

 

B. Activity 1: Sum of Consecutive Numbers  

3 + 4 = 7; 2 + 3 + 4 = 9; and 4 + 5 + 6 + 7 = 22 are examples of equations of the sum of consecutive 

numbers. In this activity we will explore what numbers can and cannot be made by consecutive 

numbers. 

1. For each of the numbers 1 to 35, find all the ways to write them as the sum of consecutive numbers.  

No Two consecutive numbers Three consecutive 

numbers 

Four consecutive numbers 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

13    

14    

15    
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16    

17    

18    

19    

20    

21    

22    

23    

24    

25    

26    

27    

28    

29    

30    

31    

32    

33    

34    

35    

2.  What patterns can you discover about consecutive numbers?   

3. Can you make a rule for the numbers that can be expressed by the sum of two consecutive 

numbers?  

4. Without doing any calculations, predict whether each of the following numbers can be expressed 

with two-, three- or four consecutive numbers: 45; 47; 62; 75; 80.  

5. Draw a picture or diagram to illustrate the following general statements, where n is a natural 

number: 

a. The sum of two consecutive numbers [n + (n+1) or 2n +1] is always an odd number. 

b. The sum of three consecutive numbers [(n-1)+(n)+(n+1)] can always be divided by 3. 

c. The sum of three consecutive numbers is odd and even alternatively. 

d. The sum of four consecutive numbers can be described as n + (n+1) + (n+2) + (n+3) or 4n + 

6  

e. The sum of five consecutive numbers [(n-2)+(n-1)+(n)+(n+1)+(n +2)] is always divisible by 

5  

f. The sum of five consecutive numbers is odd and even alternatively. 

 

B. Activity 2: Various sets of numbers that form patterns  

Serial  Pink numbers  Blue numbers Red numbers  Green numbers  

1 2 2 1 1 

2 3 4 4 8 

3 5 8 9 27 

4 7 16 16 64 

5 11 32 25 125 

6 13 64 36 216 

7 17 128 49 343 

8 19 256 64 512 

9 23 512 81 729 

10 29 1024 100 1000 

11 31 2048 121 1331 
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12 37 4096 144  

13 41   169  

14 47     

15       

1. What is the next number in each sequence? 

2. What do we call the pink numbers? Can you give a general rule for the pink numbers? 

    What do we call the blue numbers? Can you give a general rule for the blue numbers? 

    What do we call the red numbers? Can you give a general rule for the red numbers? 

    What do we call the green numbers? Can you give a general rule for the green numbers? 

3.  If a pink number can be represented visually as __________3 (1D) 

If the red number 9 can be represented visually as    If the green number 27 can be represented   

visually as  

 

(2D)                                                                                                            (3D) 

 

 

Then represent 64 visually as both a red and a green number. 

 

4.  Challenge: Represent the blue numbers from 2 to 64 in a single picture or diagram.   

 

C. Developing computational fluency in addition and subtraction 

  Direct modeling 

Counting in ones 

Using base-10 models 

  

 Learner-invented strategies 

Supported by written recordings 

Mental calculations where appropriate 

 

Standard algorithms 

Use base-ten materials to model the steps 

Prove that it produces a correct answer 

 

D. Categories and problem structures in addition and subtraction 

Van de Walle, J. A., Karp, K. S., & Bay-Williams, J. M. (2012). Elementary and Middle School 

Mathematics: Teaching Developmentally (8th Edition). London: Pearson  

Category  Problem structures in the number family 5, 8 and 13 Number sentence 

Change: Join Change: Join (result unknown) 

Thami has R8. Thato gives her R5 more. How much 

money does Thami have now? 

Change: Join (change unknown) 

Thami has R8. Thato gives her some more. Now Thami 

has R13. How much money did Thato give Thami? 

Change: Join (start unknown) 

Thami has some money. Thato gives her R5 more. Now 

Thami has R13. How much money did Thami have to 

begin with? 

 

 

R8 + R5 =  

 

 

_______________ 

 

 

_______________ 

Change: 

Separate 

Change: Separate (result unknown)  

 

   

   

   

http://www.amazon.com/John-A.-Van-de-Walle/e/B001H6MFCC/ref=dp_byline_cont_book_1
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Karen+S.+Karp&search-alias=books&field-author=Karen+S.+Karp&sort=relevancerank
http://www.amazon.com/Jennifer-M.-Bay-Williams/e/B001JRXTN8/ref=dp_byline_cont_book_3
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Thami has R13. She gives R5 to Thato. How much money 

does Thami have now? 

Change: Separate (change unknown) 

Thami has R13. She gives some to Thato. Now she has 

R8. How much money did she give to Thato? 

Change: Separate (start unknown) 

Thami has some money. She gives R5 to Thato. Now 

Thami has R8. How much money did Thami have to begin 

with? 

_______________ 

 

 

_______________ 

 

 

         – R5 = R8  

Part-part-whole 

NB! important 

concept to 

prepare for 

fractions and 

for ratio. 

Part-part-whole (whole unknown) 

Thato has 5 waxies and Thami has 8 waxies. They put all 

together in one bottle on their table. How many waxies 

are in the bottle?  

Part-part-whole (part unknown) 

Thato and Thami put their waxies all together in one 

bottle on their table. Eight of the waxies are Thami’s. 

How many are Thato’s? 

 

 

_______________ 

 

 

_______________ 

Compare 

NB! “more” 

does not 

automatically 

mean addition 

and “less” or 

“fewer” does 

not 

automatically 

mean 

subtraction 

Compare (difference unknown) 

a. Thato has 8 cousins and Thami has 13 cousins. How 

many more cousins does Thami have than Thato? 

b. Thato has 8 cousins and Thami has 13 cousins. How 

many fewer cousins does Thato have than Thami? 

Compare (larger unknown) 

a. Thami has 5 more cousins than Thato. Thato has 8 

cousins. How many cousins does Thami have? 

b. Thato has 5 fewer cousins than Thami. Thato has 8 

cousins. How many cousins does Thami have? 

Compare (smaller unknown) 

a. Thami has 5 more cousins than Thato. Thami has 13 

cousins. How many cousins does Thato have? 

b. Thato has 5 fewer cousins than Thami. Thami has 13 

cousins. How many cousins does Thato have? 

 

 

_______________ 

 

13 – 8 =  

 

 

_______________ 

 

_______________ 

 

 

_______________ 

 

_______________ 

0______1______2______3______4______5______6______7______8______9______10______11______12______13 

E. Various methods for calculations of addition and subtraction 

Terminology for the parts of the two 

operations 

4 (augend/addend) + 5 (addend) = 9 (sum)  

11 (minuend) – 7 (subtrahend) = 4 (difference) 

In addition & subtraction we can see all 

numbers > 1 as the sum or difference of its terms. 

A number can be taken apart, decomposed or 

expanded as terms of that number. Expressed as 

the sum/difference of its terms:  

236 = 200 + 30 + 6. Also then 200 = 236 – 30 – 6.  

* Terms are separated by + or – sign.  

* Zero is the identity element of number for 

addition and subtraction, eg. 15 + 0 = 15 and 34 – 

0 = 34. 

ADDITION: Expanded notation: break-

down method 

1. Horizontal (both parts expanded) 

Break down both parts, write one after the 

other in a line, group the Th’s, H’s, T’s U’s, 

add the totals 

Easy:        13 + 24 

  =  10 + 3 + 20 + 4 

  =  10 + 20 + 3 + 4 

  =  30 + 7 

  =  37 

Moderate:     35 + 49 

  =  30 + 5 + 40 + 9 

  =  30 + 40 + 5 + 9 

  =  70 + 14 

  =  80 + 4 

  =  84 

Counting on  

11 + 4 

 

On number line 
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11___12___13___14___15  

 

Number of spaces        is the number to be added. 

The        starts at the number to which must be 

added, but that number is not counted. The count 

starts at the first number after that number, in this 

case at 12. 

The number at which the last       stops, is the 

answer. 

2. Vertical (both parts expanded) 

Break down both parts, write one below the 

other in a column, the Th’s, H’s, T’s U’s of 

each part next to each other, add to the sides, 

add totals downwards. 

Easy:    13 + 24 

          3  +  4   =   7 

        10 + 20  = 30 

        13 + 24  = 37  

Moderate:    35 + 49 

        5   +   9   =   14 

      30   +  40 =   70   

      35   +  49 =   84 

3. Horizontal (only one addend expanded) 

Easy:  13 + 24 

  13 + 20 -> 33 + 4 -> 37 

Moderate:  35 + 49 

  35 + 40 -> 75 + 9 -> 84 

Counting down 

19 – 6  

On number line 

13___14___15___16___17___18___19 

 

Number of spaces       is the number to be 

subtracted. 

The        starts at the number from which must be 

subtracted, but that number is not counted. 

Counting down starts at first number after that 

number, in this case at 19. Number at which last                

          stops, is answer. 

Filling up the tens for addition 

Bridge through a multiple of 10 

             16 + 7 = 23 

 

4     3 

                   +4                      +3 

  

     16                      20                      23 

 

Write down as  

     16 + 7 = 16 + 4 + 3  

                = 20 + 3 

                = 23   

Filling up to tens or to hundreds 

4. (a) Filling up to tens 

Moderate: 35 + 49 

  5 + 9 = 10 + 4 

            30 + 40 + 10 + 4 = 80 + 4 

                = 84 

   (b) Filling up to hundreds  

Hard: 1 438 + 2 794 

                           94 + 38 = 100 + 32 

                  400 + 700 + 100 + 32 = 1 200 + 32 

         1 000 + 2 000 + 1200 + 32 = 4232 

 Emptying down to the nearest ten for 

subtraction      
15 – 8     

 

    5  +   3   

                                                                            

                 -3                      -5 

 

      7                     10                            15 

 

Write down as :   15 – 5 = 10 

  10 – 3 = 7                                        

 5. Column method – standard algorithm 

Make sure they understand what/why they 

“carry”! 

Easy:                  T   U 

  1   3 

            +    2  4 

                 3  7 

Moderate:      H    T   U 

             11  13   5 

                   +    8   9 

                           2    2   4   

SUBTRACTION:  

Expanded notation (break-down method) 

1. Horizontal (both parts expanded) 

Break down both parts, the minuend in brackets 

(separated by + signs) followed by the subtrahend, 

(separated by – signs), then group together the 

Th’s, H’s, T’s U’s, each pair bracketed and 

SUBTRACTION: 

Expanded notation (break-down method) 

 

3. Horizontal (only one part expanded) 

 

Easy:  

37 – 13  
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separated by – signs, but brackets separated by + 

signs), add the totals 

 Easy:   37 – 13  

=  (30 + 7) – 10 – 3  

=  (30 – 10) + ( 7 – 3) 

=  20 + 4  

=  24  

Moderate:   84 – 35  

=  (80 + 4) – 30 – 5  

=  (80 – 30) + (4 – 5) (Start at the units) 

=  (70 – 30) + (14 – 5) 

=  40 + 9 

=  49 

Hard: 4232 – 1438  

=  (4 000 + 200 + 30 + 2) – 1 000 – 400 – 30 – 8 

=  (4 000 – 1 000) + (200 – 400) + (30 – 30) + (2 

– 8) 

=  (4 000 – 1 000) + (200 – 400) + (20 – 30) + (12 

– 8) 

=  (4 000 – 1 000) + (100 – 400) + (120 – 30) + 4 

=  (3 000 – 1 000) + (1 100 – 400) + 90 + 4 

=  (3 000 – 1 000) + 700 + 90 + 4 

=  2 000 + 700 + 90 + 4 

= 2 794 

37 – 10 -> 27 - 3 -> 24   

OR  
37 – 10 – 3 = 27 – 3  

                    = 24 

 

Moderate:  

84 – 35  

84 – 30 -> 54 – 5 -> 49 

OR 

84 – 30 – 5  = 54 – 5  

      =  49 

 

Hard: 

4 232 – 1 438 

4 232–1 000 ->3 232–400 ->2832–30 ->2802–

8 -> 2 794 

OR 

4 232–1 000–400–30 –8 = 3 232 – 400 – 30 – 

8  

              = 2 832 – 30 – 8 

              = 2 802 – 8  

                                  = 2 794 

Expanded notation (break-down method) 

2. Vertical (both parts expanded) 

Break down both parts, write one below the other 

in a column, writing the Th’s, H’s, T’s U’s of 

each part next to each other, subtract to the sides, 

then add the totals downwards. Leave lines open 

in between! 

Easy: 37 – 13  

                             7  –  3 =   4 

            30 – 10 = 20 

              24  

Moderate: 84 – 35  

 

         4    –        5 =     cannot 

                     14  –        5 =      9     

 +          70 80  –     30  =        40 

            =         49 

Hard:  4232 – 1438  

         2 –        8 = cannot 

                     12  –        8 =       4     

 +          20 30  –     30  = cannot 

     120 –     30  =         90 

 +       100  200 –     400 = cannot 

                1 100 –     400 =       700    

 + 3 000  4 000 – 1 000 =      2 000 

           =     2 794 

4. Column method – standard algorithm 

Make sure they understand very well what 

they are “borrowing”, why they are 

“borrowing” and how the “borrowing” 

changes the number from which they 

“borrow”! 

 

Easy: 

          T   U 

           3   7 

    --     1  3 

            2  4 

 

Moderate: 

                T   U 

              78  14 

          --   3    5 

               4    9 

 

Hard: 

              Th  H   T   U 
                      34  112  123 12  

          -- 1    4     3   8 

  2    7     9   4   
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SETTING A BALANCED MATHEMATICAL LITERACY 

EXAM 

Andrew Gilfillan 

          St. Anne’s Diocesan College: Hilton, KZN 

 

Perhaps it is unreasonable to expect a complete, final, fully polished exam at the 

end of the two hours, but participants should leave with a clearer understanding 

of the goals and a set of very practical tools which should give them some useful 

skills to apply when setting their next major assessment. 

 

TARGET AUDIENCE:                           FET Mathematical Literacy educators 

DURATION:           2 hours 

MAXIMUM NUMBER OF PARTICIPATION:  30-40 participants 

 

MOTIVATION 

Mathematical Literacy is often seen as the unwanted problem child in the 

mathematics family. Derided in the media as being too easy for university 

acceptance, it is quite the reverse experience for a teacher trying to set a balanced 

paper according the CAPS document and Subject Assessment Guidelines.  

Setting a mathematical literacy examination often proves to be far more 

challenging than setting a core mathematics examination. 

 

DESCRIPTION OF CONTENT OF WORKSHOP 

This workshop will take participants through the setting of a balanced exam from 

sourcing realistic resources, through to setting a range of questions on various 

resources and ultimately finishing off the product in a professional manner. 

 

The time will be allocated as follows: 

 

15 mins:  Looking over the setting tools and laying out a framework. 

45 mins: Using the setting tools to draft questions in small groups. 

30 mins: Pulling the paper together. 

30 mins: Reviewing the work and tweaking various questions to achieve the                                                                            

final desired product. 
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USING SIMPLE APPARATUS TO MAKE SENSE OF 

SEQUENCES 

Christine Hopkins1 & Barrie Barnard2 

   1,2AIMSSEC 

 

This workshop is for senior phase teachers. The activities can be used to 

introduce sequences or in later grades with learners who find algebra confusing 

to give them a fresh start. 

AIMSSEC (African Institute for Mathematical Sciences School Enrichment 

Centre) runs short residential courses for teachers and longer distance learning 

courses. AIMSSEC has written a large number of workshops on topics across the 

curriculum.  The workshops are designed so that they can be used by small groups 

of teachers in a school or region to develop their professional practice without 

needing an expert leader. This workshop focuses on practical activities with 

sequences.  

Given the sequence of patterns:  

                                 1st            2nd                3rd 

 

         

 

Many learners can draw the 4th and 5th patterns but have no idea how to find 

the formula for the nth term. The workshop will demonstrate how to use the 

structure of the patterns to find the nth term easily. 

For some learners, algebra is abstract and incomprehensible. Are there 

approaches we can use in the early stages of teaching algebra which will give all 

learners confidence as the algebra gets more complicated and the exam questions 

more demanding? 

Workshop participants will work in groups of six. Practical apparatus will be 

provided: counters or beans and showboards. The counters are used to provide 

a visual image of the sequence. Describing how many counters you would need 

to make the 10th or the 100th pattern helps learners make the leap to the nth 

pattern. Simple showboards made by laminating a sheet of paper are used to get 

responses from the group. This is a really valuable resource to get feedback from 

lots of learners. Participants will be asked to review what they have learnt about 

sequences, about working with other teachers and about getting feedback using 

showboards. 
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TARGET AUDIENCE:                           Senior Phase educators 

DURATION:           2 hours 

MAXIMUM NUMBER OF PARTICIPATION:  30 participants 

 

MOTIVATION 

Use practical apparatus to make sequences and use the structure of the patterns to 

leap with ease to the mathematical formula. Develop confidence to organize a 

professional development session for other teachers in your school/area. 

 

DESCRIPTION OF CONTENT OF WORKSHOP 

 

15 minutes  

Barrie Barnard 

 

Context in which materials were developed. AIMSSEC 

residential and distance learning courses. Development 

of materials to support teachers in isolated areas to run 

professional development workshops for themselves. 

15 minutes 

Christine Hopkins 

Difficulties learners experience with sequences and 

approaches which develop confidence.                                         

1 hour Main workshop session. Teachers will work together in 

groups of six to trial practical activities with sequences 

which help learners ‘see’ the formula.                                   

30 minutes Discussion. Could this method of working with a small 

group of teachers be used in your school or district?  

Could you use these ideas in your classroom? How could 

you extend and develop the use of these resources? How 

does it help in examinations?                                      

  

ACTIVITIES AND WORKSHEETS 

 

Activity 1: Making sequences with bean counters 

Resources needed: Beans or similar counters   e.g. buttons, stones, seeds                  

Organisation: Small group of 5 or 6         
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Notes 

1. The pattern grows by adding four more counters - one on 

each 'arm' are added to the previous pattern with one counter in 

the middle.  To make the 8th pattern put 8 counters on each of 

the 4 arms and one in the middle  

2. 4n + 1   make sure you understand the relationship between 

the structure of the pattern and the algebraic expression. You 

could replace each middle counter in the patterns with another 

one of a different type or colour, to emphasise its position as the '+ 1'. 

4. Try to find several different possible arrangements.  

5. Focus on the structure of the patterns.  Do some arrangements bring this out 

more clearly than others?  For example, it is easier to see the growing 'arms' 

                     in this pattern:                               than in this one: 

 

 

 

1. One teacher in the group should arrange the counters into this sequence of 

patterns.                  1st                        2nd                 3rd 

 

  

 

How many counters are there in each pattern? How is the pattern growing?   Focus 

on the structure of the growing pattern.  

Another teacher should give precise instructions describing how to make the 8th 

pattern. Try this now. 

2. Can you predict the number of counters in the 4th pattern?  5th pattern?  10th 

pattern?  100th pattern?   Try this now. 

3. Find an expression for the number of counters in the nth pattern in the sequence 

using your prediction for the 100th pattern to help you.   

4. Work in pairs to create a sequence of patterns in which the nth pattern has 2n + 3 

counters.  Discuss different series of patterns produced.   

5. Go on to create sequence of patterns for more complex algebraic expressions.  

1 

n 

n 

n 

n 
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Activity 2: Bean counters and algebra 

Apparatus needed: Beans or similar counters e.g. buttons, stones, seeds 

1.  Arrange counters into this sequence of patterns:  

                           1st                                    2nd                                        3rd 

 

Find an expression for the number of counters in the nth member of the sequence.  

Can you find more than one way of writing this expression?   Try this now. 

2.  Discuss how different ways of looking at the structure of the patterns can lead to 

different forms of algebraic expression.                                                                                                   

 

a.  2n+ 4 

 

 

b. 2 (2 + n) 

 

 

 

3. Make a sequence of counters to show 4n+4.  Can you see from your pattern that 

this is also 4(n+1)?     

Notes 

2a.   Notice the constant 4 in the circle and two arms with n counters which 

grow longer and longer. 

2b. Looking at the pattern as two lines gives the formula   2(2 + n). 

3. You can draw loops around the counters to show the two ways of looking at 

the arrangement, as above.   

n 
n 4 

2  +  n 

n  +  2 
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 Classroom Activity for Learners 

This is a simplified version of the teacher workshop activities suitable for use in the classroom. If you 

have time read through and see what changes you might need to make so that the activities worked 

well in your classroom. 

Activity 1: Counting beans   (About 50 counters for each group) 

Resources needed: Two sorts of counters e.g. beans and buttons    

Teaching Ideas 

1&2 Notice how after looking at the 1st, 2nd and 3rd patterns there is a jump to ask 

about the 8th pattern. This jump is really important because you want the learners 

to find the formula for the sequence not just the next term. Learners need to 

notice that in the 2nd pattern the arms have 2 beans, in the 3rd pattern the arms 

have 3 beans so in the 8th pattern the arms will have 8 beans. 

3&4 The learners should have two ways of working these out: by adding 4 

counters to the pattern each time and by knowing that in the 5th pattern each arm 

will have 5 beans so 4x5 + one in the middle. 

5&6 Adding 4 takes too long for the 100th but 4x100 + 1 will give you the answer 

 

Activity 2: Matching Patterns to Expressions 

Resources needed:Worksheet of patterns and expressions and scissors 

Learners work in pairs or small groups                                          30 minutes   

 

Photocopy the worksheet for the learners. The learners should cut out these 

expressions for the nth term and match them to the correct sequence on the 

worksheet. 

 

3n + 4    2n + 1   n2   4n + 3   2n2 – 1   2n + 1 

 

As the groups match the expressions to the patterns, ask them WHY they have 

chosen the expression for that pattern.  Can they see the connection between the 

formula and the number of ‘arms’ to the pattern?  Is there a connection with the 

number of shapes at the centre of the pattern? 

Teaching ideas 

 Ask learners who finish quickly to choose one of the patterns and: 
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o Draw the next pattern in the sequence. 

 

o Work out how many counters in the 10th and the 100th pattern. 

 

  
1. Draw the first series of patterns on the board.                                    1st               2nd                  3rd    

Ask learners to copy the series with their own  

counters and to write down the number of counters 

 in each pattern 

2. Ask how the pattern is growing.  Focus on the structure of the growing pattern. Ask a learner to give 

precise instructions for drawing the 8th pattern. 

3. Ask learners to predict the number of counters in the 4th pattern and 5th pattern. 

4. Ask one or two learners to explain their reasoning. 

5. Ask learners to predict the number of counters in the 10th and the 100th patterns.  

6. Ask one or two learners to explain their reasoning. 

7. Demonstrate the structure of the growing patterns by replacing the middle counters with an alternative, 

different one.  Talk about the way that the 'arms' grow, but the counter in the middle is always there.   

 

Ask learners to replace the middle counters in their own patterns. 

8. Introduce the expression 4n + 1 for the number of counters in the nth pattern in the sequence. 

9. Show learners a series of patterns in which the nth pattern has 2n + 3 counters.  Ask them to copy the 

patterns, then ask what the algebraic expression could be.  Encourage them to see that 2n + 3 and 3 + 2n are 

both correct.  Again, emphasise the relationship between the structure of the patterns and the algebraic 

equation.   

10. Ask learners to create a series of patterns for 3n + 4.   Compare different layouts of the patterns.  Establish 

that they all have the same underlying structure.  

11. Work on further series of patterns. 
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Match each sequence to the expression for the nth pattern in the sequence. 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Expressions for the nth pattern. Cut out and match to the correct sequence 

 

3n + 4

  

2n + 1 n2 

 

4n + 3

  

 

2n2 – 1

  

2n + 1 

 

Changes in my classroom 

These pages give more ides for practical work in the classroom. You may like to read them 

when you are back in your school. 

Sequence A 

Sequence D Sequence C 

Sequence B 

Sequence F 

Sequence E 
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  Making algebra practical and visual 

You can use small objects and diagrams to model a mathematical sequence. A 

sequence of patterns can offer a concrete, physical representation of the abstract 

algebraic expression. Visualising the patterns gives the learner a 'model to think 

with' which will support their understanding of what is happening when they 

manipulate algebraic expressions. 

 

Many learners find it difficult to put any meaning into an abstract algebraic 

expression. They may learn some techniques for manipulating expressions and 

equations, but without a basic underlying understanding of what the variables and 

the numbers represent this may be quite meaningless.  This may lead to errors as 

learners forget the 'rules' for manipulating algebra. 

 

There is no one 'correct' representation of any particular expression. Different 

learners will come up with different patterns for the same expression. They 

should be encouraged to look at several patterns for each expression, and to 

discuss what is different and what is the same. 

 

Changing the middle counter helps learners to visualise the pattern as 4 x arms 

plus 1. If you now ask for several large easy numbers 20th, 30 th, 1000th then some 

learners may be able to say that for any number (n th) the number of beans is 4 

times the number plus 1 or 4n+1. 

 

Key Questions to develop understanding 

You can ask the learners the following questions in relation to any sequence of 

patterns for which there is an algebraic expression for the nth term. 

 

 Draw the next pattern in the sequence.  

 Explain how to draw the next pattern in the sequence. 

 How many extra objects would you use to change this pattern into the next 

pattern in the sequence? 

 Tell me how many objects there are in each of the first four patterns in the 

sequence. Do those numbers follow a pattern?  

 Could you tell me how many objects there are in the next pattern in the 

sequence without making or drawing the pattern? How did you work that out? 

 How would you find out how many objects there are in the 10th pattern in the 

sequence? 

 How would you find out how many objects there are in 100th pattern in the 

sequence? 



  WORKSHOPS (2 HOURS) 

31 

 

 Can you find an algebraic expression (formula) for the number of objects in 

each pattern in the sequence?  

 

Helping learners to remember 

Posters 

Groups of learners could create posters showing how the structure of one 

sequence of patterns relates to the expression for the nth pattern in the sequence.  

Having some posters on the wall and talking about them occasionally will help 

to fix the ideas. Give the group squared paper so they can draw several sequences. 

Each poster should have a question e.g. how many triangles in the 10th shape? 

 

Mental Mathematics  

What is the value? 

Write a formula in the middle of the board: 4 + 3n. 

Give the learners a number for n and ask them to work out the value of the 

expression. If you have showboards ask everyone to show you their answer and 

you will know immediately if they understand. If you don’t have showboards the 

learners can write down their answers and mark each other’s after you have given 

several values for n. 

 

Quiet counting 

Use the expression 4 + 3n and draw the first few patterns using counters. Ask the 

class to guess whether any of the patterns in the sequence will have exactly 100 

counters. Show hands for yes, show hands for no. Encourage the learners just to 

make a guess – they won’t be sure at this stage 

Now very quietly lead the class in counting 7, 10, 13, 16, 19, 23, ………….and 

continue to see if you hit 100. 

A few days later you can repeat with different numbers. These regular few 

minutes of mental maths at the beginning of the lesson can really help learners to 

remember ideas  

REFERENCES 

Hopkins, C., Mostert, I. & Anghilieri, J. (Eds.) (2016). Mathematical Thinking in the Lower 

Secondary Classroom. Cape Town: Cambridge University Press, pp. 39-45 

Maharaj, A. (2008). Some insights from research literature for teaching and learning mathematics. In 

South African Journal of Education. 28 (3), pp. 401-414 
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MAKING 3-D MODELS FROM COST EFFECTIVE 

RESOURCES 

Christine Hopkins1 & Lindiwe Tshuma2 

   1,2AIMSSEC 

 

Learning about 3D objects is a great opportunity for a range of hands-on 

activities that will ensure learners know their cubes from their cuboids and 

prisms from their pyramids. This workshop describes how to build models of the 

Platonic solids using rolled paper and string. 

The workshop will be introduced by explaining to the participants to look for and 

build certain 3D objects. They will be using different types of equipment and 

finding out a bit about the history of the investigation of shapes. The concept of 

regularity will be illustrated. Participants will consider the ‘view’ from each 

vertex of a solid shape. How many faces meet and what shape are they? It will be 

explained that there are a group of solid shapes that we call regular-each face is 

a regular polygon and the same number of the same shape meet at each vertex. 

The practical activity will begin by demonstrating how to build a cube ‘vertex by 

vertex’, checking three squares meet at each one. As the workshop continues, 

participants will work as groups to see what regular 3D objects can be made just 

from triangles. Participants will be encouraged to work in pairs, so that while 

one is attaching a triangle, the other can be making sure the shape is regular. 

During the workshop each group will be able to make a tetrahedron, an 

octahedron, a dodecahedron and an icosahedron. 

 

TARGET AUDIENCE:                           Senior Phase educators 

DURATION:           2 hours 

MAXIMUM NUMBER OF PARTICIPATION:  30 participants 

 

MOTIVATION 

During the workshop, teachers will make models of 3D objects; using cost 

effective material like used A4 paper and string.  The workshop is intended to 

create an awareness of using practical work and problem solving activities in 

geometry, specifically teaching 3D objects. Teachers will be encouraged to 

introduce new ideas from conference to other teachers in their school/district.   
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DESCRIPTION OF CONTENT OF WORKSHOP 

20 minutes        Introduction and discussion of 3D objects:    

1 hour 20 minutes 

 

Main workshop session:   

Teachers will work together in groups of 6 to make models 

and discuss properties of 3D objects. All resources used 

will be cost effective and readily available. Discussion of 

language will be integrated with the practical activity   

20 minutes Question and answer session: 

How could you use these ideas in your classroom? Could 

this method of working with a small group of teachers be 

used in your area?  How could you extend and develop the 

use of these resources? How does it help in examinations?                                                           

  

ACTIVITIES AND WORKSHEETS 

First make the rolled paper sticks  
You need: Sticky tape, string, used A4 paper or magazine pages all cut to the 

same size. 

1. Cut a piece of string long enough to overlap paper at 

both sides. Stick string to short edge of paper with 

sticky tape so that it does not slip out of the roll. 

2. Roll up very tightly and secure with more sticky 

tape.  

 

 

       

 

Activity 1: Puzzles with rolled paper sticks 
Used A4 paper or magazine paper to make at least 6 rolled paper sticks each, all the same 

length. Pairs and then whole group           

 

Four triangles puzzle 
Working in pairs, tie 5 sticks of the same length together to make two triangles as shown. Lay 

them flat on the table.  

Add a 6th stick of the same length to the two triangles to make four triangles.  

What shape have you made? What can you say about it?  Try this now 
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Making the Icosahedron  

Make 6 rhombuses as shown out of 3 colours, with 5 sticks for each one. Tie the rhombuses 

together to make this pattern noting how the different coloured rhombuses fit into the pattern. 

Tie the shapes together to make an icosahedron with 20 triangular faces.  Try this now 

 
At times it may seem impossible that the floppy sticks will ever join 

to make a solid shape. You will succeed if you keep checking that 

you have 5 sticks at every vertex and that each face is a triangle.  

What properties of the icosahedron do you notice?   

Discussion of planning for practical activities 

Read through Classroom Activity 1 and discuss how you will plan 

for this practical activity. Can you arrange for the sticks to be made before the lesson so that 

you will have time for the icosahedron activity or will you get the paper and string together so 

that the learners make the sticks in the lesson?  This organisation of resources is crucial to the 

success of a practical lesson. 

 

Notes  

 This activity naturally takes you from flat shapes in 2 dimensions (2D) to solid shapes in 

3 dimensions (3D). Talk about what is meant by ‘dimensions’.  

 You have made frameworks for two solid objects. The sticks make the edges, the 

triangles the faces and the points where the sticks are tied together make the vertices of 

your solids.  

 The shape with four triangular faces is a triangle-based pyramid with the special name 

tetrahedron. A shape is regular if all the edge lengths and all the angles are equal so 

your tetrahedron is a regular solid. Look at the icosahedron that you have made. Check 

that it is also regular. 

 

 

Activity 2: Nets of 3D objects 
Resources needed: Scissors, sticky tape. Photocopy of net puzzle and photocopy of net of 

octahedron 

 

 

 

 

 

1. Discuss in your group how you would explain vertices, edges and faces to your learners. 

Now use your photocopy to try the Net puzzle. What is the difference between a pyramid and 

a prism? 

2. Octahedron. Use the net to make an octahedron.  

3. Make a collection of all your models. Then each person in the group should say something 

about the properties of the models. Try this now 
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Activity 3: Platonic solids 
Collection of the models you have made                                                          Groups of 3 or 4                          

1. From all the solids you have made pick the REGULAR ones where all the faces are 

equilateral triangles. Put them in order according to the number of triangles at each vertex: 3, 

4 or 5. Is it possible to make a regular solid with 6 or 7 equilateral triangles at each vertex?  

2. How many regular polyhedra do you know with squares as faces?  

How many squares meet at each vertex?  

Is it possible to make a solid with 4 squares meeting together at a vertex?  

 

3. What about a regular polyhedron with pentagonal faces? This is a solid with three 

pentagons at each vertex. It is called a dodecahedron. To complete your collection of 

platonic solids use the net to make a dodecahedron. Could you have 4 pentagons at each 

vertex?    

 

4. What about hexagonal faces? Could you make a solid with hexagonal faces?  

Why or why not?  

 

Notes  

 If you don’t have a cube in your collection copy this net onto 

squared paper to make one. Looking at the net will also help 

you to see how the squares fold up to meet at each vertex. 

 

 There are only five Platonic solids: three made of triangles 

(tetrahedron, octahedron and icosahedron) one made of 

squares (cube) and one made of pentagons (dodecahedron)No 

other regular polyhedra are possible.   

 

Classroom Activities for Learners 

Activity 1:  Polyhedron Puzzles 
Resources needed: Rolled paper sticks             Pairs then whole group                                 50 minutes  

   

 

Making the rolled paper sticks. If possible organise the making of rolled paper sticks, all the 

same length, ahead of the lesson. Allow at least 6 sticks for each learner.  

A puzzle  
Working in pairs, tie 5 sticks of the same length together to make two triangles as shown.  

Lay them flat on the table.  

Join a 6th stick of the same length to the two triangles to make four triangles. 

Discussion of properties 
Tell the learners that the shape they have made is called a tetrahedron. 

Introduce or review edges, faces and vertices. 
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More tetrahedron puzzles     
Draw the 5 patterns shown on the board. 

 

 

 

 

 

Each pair of learners should choose one of the patterns, make a copy of their chosen pattern by 

tying 6 sticks together and then make this into a regular tetrahedron. 

Icosahedron puzzle  
If the rolled paper sticks have been made before the lesson the class may have time to work in 

groups to make the icosahedron as described in the teacher activities. 

Octahedron puzzle  

If you have fewer sticks and less time the learners can try this puzzle to turn 

the square made of 12 sticks into a solid octahedron. 

An octahedron has 8 triangular faces.  
 

 

Teaching ideas 

 Tell the learners to tie the sticks with a bow that is easy to undo as they might make 

mistakes and need to make changes. 

 Whilst learners are busily occupied and discussing the activity, teachers have time to 

listen, observe and assist individuals. By asking probing questions they can encourage 

mathematical reasoning. 

 An icosahedron has 30 edges with 5 faces at each vertex. Watch what the learners are 

doing. Remind them to make sure they join just 5 edges at each vertex with one stick 

along each edge.  

 Remind the learners to check that every face is a triangle. 

 Ask learners to count the number of vertices, edges and faces.  

 Ask learners what they notice about the pattern of colours in the icosahedron they have 

made. 

 Wire or drinking straws can be used for these puzzles but rolled paper sticks are easier to 

link together. 

 

Activity 2: Nets of prisms and pyramids 
Resources needed: Collection of shapes, showboards, and photocopy of net puzzle page 16.8 for each 

pair     

Whole group, pairs                                                                                                                   50 minutes   

  

Preparation before the lesson.  
You will need: scissors, and sticky tape, a tetrahedron made from rolled paper sticks and a 

square-based pyramid. Bring in several cardboard boxes to demonstrate rectangular prisms and 

(if possible) a triangular prism. Photocopy the net puzzle. 

Class discussion: naming of pyramids and prisms   

Hold up shapes and ask your learners to talk about the shapes, to name them and to count the 

edges, vertices and faces. 
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Showboards are useful for getting replies, or ask learners 

to show the number by holding up their fingers. 

Explain how to identify a square-based pyramid from its 

square base and a triangular based pyramid from its 

triangular base.  

Talk about how, for all pyramids, all the vertices of the 

base are joined to a single point (vertex) at the top.  

 

All prisms have rectangular faces. Boxes are often 

rectangular prisms and you get a rectangle wherever 

you cut parallel to any face.  

For triangular prisms you get a triangle if you cut 

parallel to the triangular faces.  

 

                                                                

Hold up a variety of shapes and ask the class if they are prisms or pyramids…then ask WHY? 

Making solids from nets. Give each pair a photocopy of the net puzzle. They need to find the 

two pieces that will make a solid, to cut them out and to use sticky tape to put them together. 

Teaching Ideas 

 If you don’t have a model of a triangular prism fold a sheet of paper into three parts to 

make a triangular prism open at both ends.  

An informal way to remember the names is that prisms are good for making sandwiches, 

wherever you cut you get the same cross-section. 

Net Puzzle 

Cut out these four shapes. Make two solid shapes one with 4 vertices and one with 5 vertices. 

Use sticky tape to fix them together. What are the names of your shapes?  
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A FORMATIVE ASSESSMENT LESSON ON MULTIPLE 

REPRESENTATIONS OF ALGEBRAIC RELATIONSHIPS: 

EQUATIONS, GRAPHS, TABLES AND RULES 

Marie Joubert1, Ingrid Mostert2 & Joina Choimadzi3 

1,2AIMSSEC; 3Boland College 

 

This workshop begins with a brief discussion on formative assessment, also 

known as assessment for learning. Participants then work in pairs on a lesson 

that was designed as a ‘formative assessment’ lesson. The lesson requires 

learners to work in pairs to link the various representations of functions and non-

functions: the equation, the rule in words, the graph and a table of values. 

Participants then discuss the lesson in their pairs, noting the strengths and 

weaknesses of the lesson both in terms of the mathematics and the teaching 

approach. Importantly, they also discuss the ways in which the lesson can be seen 

as a ‘formative assessment’ lesson.  

As a group, we discuss the participants’ responses and consider in detail how the 

lesson can be used to promote effective formative assessment. To conclude, we 

share with participants some experiences of teachers who have already taught 

the lesson (first-hand reporting from one of the presenters and some video of 

other classrooms). We also report on the learners’ responses to the lesson. 

The workshop introduces participants to an innovative approach to teaching 

graphs and functions, which involves learners in constructing their own 

knowledge through their discussion and activity.   

 

TARGET AUDIENCE:                                          FET Phase educators 

DURATION:       2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants 

 

MOTIVATION 

In recent years there has been considerable interest in the use of formative 

assessment in mathematics teaching and learning. At the same time, it is well 

recognized that mathematics teachers do not have a clear idea of how they should 

‘do’ formative assessment or what sort of classroom lessons might help them in 

‘doing’ it better.  

Further, mathematics tends to be taught in discrete sections or ‘silos’ (e.g. linear 

functions, quadratics, trigonometry; graphs, equations …) but the connections 

between the silos are not emphasised.  
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This workshop addresses both issues. First, it introduces teachers to new 

approaches to teaching that provide opportunities for formative assessment and 

explicitly addresses the idea of formative assessment. Second, the activity at the 

heart of the workshop requires learners to bring together their knowledge of 

mathematics from the different silos to make links and develop their 

understanding of multiple representations of a function or non-function. 

 

ACTIVITIES AND WORKSHEETS 

 

Card Set: Rules 

R1 

𝑦 is the same as -2  

multiplied by 𝑥 

multiplied by 𝑥 

R2 

𝑦 is the same as  

2 plus 2 to the power 

of −𝑥 

 

R3 

 

𝑦 is 2 less than 𝑥 

R4 

 

𝑥 is the same as 𝑦 

multiplied by 𝑦 

R5 

 

𝑥 multiplied by 𝑦 is 

equal to 2 

R6 

 

𝑦 is constant 

R7 

 

𝑦 is the same as 𝑥 

multiplied by 𝑥 

R8 

 

𝑦 is 2 less than 

2 divided by 𝑥 

R9 

 

𝑥 is equal to 2 

R10 

 

2 to the power of 𝑥 

is equal to 𝑦 
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Card Set: Tables 

T1 

𝑥 -2 -1 0 1 2 

𝑦 
1

4
 

1

2
 1 2 4 

 

T2 

𝑥 -2 -1 0 1 2 

𝑦 6 4 3 
5

2
 

9

4
 

 

T3 

𝑥 0 1 4 9 16 

𝑦 0 ±1 ±2 ±3 ±4 
 

T4 

𝑥 -2 -1 0 1 2 

𝑦 -3 -4 ±∞ 0 -1 
 

T5 

𝑥 -2 -1 0 1 2 

𝑦 -4 -3 -2 -1 0 
 

T6 

𝑥 -2 -1 0 1 2 

𝑦 -8 -2 0 -2 -8 
 

T7 

𝑥 2 2 2 2 2 

𝑦 -2 -1 0 1 2 
 

T8 

𝑥 -2 -1 0 1 2 

𝑦 -1 -2 ±∞ 2 1 
 

T9 

𝑥 -2 -1 0 1 2 

𝑦 2 2 2 2 2 
 

T10 

𝑥 -2 -1 0 1 2 

𝑦 4 1 0 1 4 
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Card Set: Equations 

E1 

 

𝑥𝑦 = 2 

E2 

 

𝑦 = 2−𝑥 + 2 

E3 

 

𝑦 = 𝑥2 

E4 

 

𝑦 = 𝑥 − 2 

E5 

 

𝑦 = 2 

E6 

 

𝑥 = 2 

E7 

𝑦 =
2

𝑥
− 2 

E8 

 

𝑦 = 2𝑥 

E9 

 

𝑥 = 𝑦2 

E10 

 

𝑦 = −2𝑥2 
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Card sets: Graphs 
G1 

 

 

G2 

 

G3 

 

 

G4 

 

G5 

 

G6 

 

G7 

 

G8 

 

G9 

 

G10 
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USING LEARNER ERRORS AND MISCONCEPTIONS TO 

CONSOLIDATE PROPORTIONAL REASONING 

Sinobia Kenny 

AIMSSEC 

 

Often teachers teach ratio and proportion as once-off topics without 

demonstrating the important skill of proportional reasoning as a mathematical 

tool, and also as a valuable and central skill of everyday life. This is a hands-on 

workshop making use of errors and common misconceptions to deepen the 

understanding of proportion and proportional reasoning.  The resources you will 

use in the workshop can be used with your learners and the teachers at your 

school.  It will allow you, the teachers in the department and the learners at your 

school to discuss and analyse errors, and look at formal and informal methods to 

problem solve so that you can confidently explore proportional reasoning with 

your Senior Phase learners in a fun and interesting way. Come along to see how 

you can engage your learners with marking scripts! 

 

TARGET AUDIENCE:                                          Senior Phase educators 

DURATION:       2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants 

 

MOTIVATION 

AIMSSEC has for several years facilitated ACE teachers on their courses to gain 

a deeper understanding of mathematical concepts, to demonstrate general 

teaching strategies and to provide sufficient resources to develop the teachers’ 

confidence to organise a professional development session for other teachers in 

their school/cluster area. AIMSSEC has recently had their lower secondary book 

published consisting of all the areas in the Senior Phase identified as areas needed 

for improvement.  The chapters of the book were collated after feedback from 

ACE students who have tried and tested the chapters in their schools/clusters. All 

the professional development sessions of the chapters were led by ACE students, 

many which had no expert present. 

 

ACTIVITIES  

In this workshop participants will solve problems involving proportional 

reasoning. They will generate and reflect on both the formal and informal 

methods to solve problems of this nature.  They will appreciate that there is more 
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to proportional reasoning that doubling and halving numbers.  They will use their 

own strategies in applying proportional reasoning to practical contexts. 

 

 

MAKE, MODEL, MEASURE . . . 

LB Lazarus1, MGM Nduli2 & ZDS Dlamini3 

1Matatane High; 2KwaPata Secondary; 3Ikusaselihle High Schools 

  1,2 & 3Vula Mathematics Academy at Hilton College 

 

Participants in this workshop will use three of these activities. They will make/use 

three models thereafter complete worksheets based on them. The models are a 

Xhosa hut (a cone, a rectangle and circle terms), a tetrahedral calendar 

(measurement, triangles, surface area and volume) and a wire car (shapes, 

vocabulary and the Cartesian plane). 

 

TARGET AUDIENCE:                                       Senior & FET Phase educators 

DURATION:              2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 50 participants 

 

MOTIVATION 

We are FET teachers. We work in township schools. We teach using sophisticated 

mathematical software loaded on to our laptops. In addition, we have data 

projectors and white boards. Over the years, we have noticed that, while our 

learners are able to cope with standard questions in the examinations- where they 

apply taught algorithms-they struggle with questions adapted from practical 

situations, particularly those based on 3D figures. We have devised activities in 

an attempt to remediate these difficulties and have shared them with our 

colleagues in the Senior Phase. 

 

ACTIVITIES  

We believe that partnerships between mathematics teachers in the Senior and 

FET phases within a school are vital. Teachers teaching Grade 12 syllabus 

assume that Grade 8 and 9 concepts were covered and understood by learners. 

There is no time to re-teach concepts not understood at lower grades. Therefore, 

we create enjoyable worksheets/activities to introduce Grade 12 concepts early 

in Grades 8 and 9. These worksheets are shared with the senior phase teachers. 

The making of models motivates learners. Carefully designed worksheets help 

learners to absorb ideas in a practical, and often hidden, manner. That is why our 
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motto in the Vula Mathematics Academy is ‘maths is not a spectator sport.’ Kids 

learn when they are actively involved. 

 

THE THREE MODELS 

 

 

The Tetrahedron 

The last question in Paper 2 of the NSC 2013 paper was 

based on a square pyramid. However, the September 2016 

Mathematics in School issue, printed on A4 paper, calendar 

nets of a tetrahedron, a dodecahedron and a hexagonal 

prism. A tetrahedron is a triangular pyramid. 

The worksheet which we use can easily be adapted for any 

of these polyhedrons.  

Our learners love their calendars. They work with 

equilateral triangles, measure sides, estimate altitudes, 

calculate areas, surface area and use the formula for the 

volume of a pyramid. This allows them to understand the 

significance of all the faces of a regular polyhedron and 

polygons. The  Platonic solids are far more relevant when 

introduced in this format. 

The MA website is www.m-a.org.uk  

 

The Xhosa Hut 

Question 4 in the KZN March Grade 12 common test was a calculus 

maximum/minimum problem based on the volume of a cone. Many teachers 

commented that “This was unfair because our learners don’t know about cones.” 

This gave rise to our Xhosa hut-which is a cylinder topped by a cone. It is 

interesting to note how many circle terms and concepts arise from the worksheet: 

area, circumference, radius, major and minor sectors, major and minor arcs, 

angles round a point… 

http://www.m-a.org.uk/
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The Wire Car 

The wire car is a work of art and certainly were not be able to construct it 

ourselves. In the spirit of Africanism we asked an immigrant friend to make two 

cars for us. The first one was a complete car as shown in the picture on the 

previous page. The second car was not assembled. He just constructed its 

constituent parts.  

It is fascinating to see how much mathematics can be found in this model. 

Mathematical terms were matched to the car parts. The parts of the second car 

were photographed and copied on to a Cartesian plane, the coordinates of points 

and equations of curves were determined. The last part of this worksheet is 

teacher and technology-led. It involves the fitting of a sine curve to the decoration 

on the grill under the bonnet of the bakkie. We have to admit that this is beyond 

the scope of the Grade 9 syllabus!  

 

USING A SCIENTIFIC CALCULATOR FOR LCM AND HCF 

AS WELL AS FACTORISATION IN GRADE 8 AND 9 

Rencia Lourens  

Hoërskool Birchleigh & CASIO calculators 

 

 

TARGET AUDIENCE:                                       Senior & FET Phase educators 

DURATION:              2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants 

 

MOTIVATION 

To calculate the Lowest Common Multiple (LCM) and Highest Common Factor 

(HCF) is not only important skills as a calculation on their own, but is used when 

working with fractions, not only in Grade 8 and 9 but right through to Grade 12. 

Factors continue to play an important role right through the curriculum. 

The Scientific Calculators assist learners when they are doing numerical 

calculation with fractions, but without the understanding of the LCM and HCF, 

when learners get confronted with Algebraic Fractions, they struggle. 

The aim of the workshop is to use the Scientific Calculator as a tool to improve 

the understanding of LCM and HCF, so that learners can do the work and improve 

their understanding of the work. A better not only procedural understanding of 

the numerical concepts of factors, LCM and HCF will also increase the 

understanding of the algebraic concepts. 
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DESCRIPTION OF CONTENT OF WORKSHOP 

20 minutes  Introduction to the Scientific Calculator in terms of prime 

factors. 

30 minutes  Finding factors. 

30mminutes Lowest Common Multiple 

30mminutes Highest Common Factor 

10 minutes How can this help when I do Algebra? 

 

USE OF MATHEMATICAL GAMES AS AN ALTERNATIVE, 

INFORMAL WAY OF GETTING MORE LEARNERS 

INTERESTED IN MATHEMATICS 
Annari Milne 

Department of Basic Education (Free State) 

 

 

TARGET AUDIENCE:                                       Senior Phase educators 

DURATION:              2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 40 participants 

 

MOTIVATION 

Mathematics is a dynamic subject area that is continuously changing and 

growing.  The achievement level of learners in mathematics is definitely not on 

an acceptable level and thus measures must be put in place to address this issue.  

The mathematicians are working with an abstract symbolic subject area where 

precision is the rule of the day.  

Why then the focus on games?  By using games, a mathematics lesson can be 

exciting, interesting and enjoyable. Mathematical games give learners 

opportunities to actively take part in the teaching and learning process. This is as 

a result of games allowing learners to experience success, satisfaction, 

enthusiasm and their self-confidence can be boosted. In addition, the learners 

writing, reading, speaking and listening skills can be enhanced. The experience 

of success and satisfaction will lead to better understanding thus improving 

achievement. 
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DESCRIPTION OF CONTENT OF WORKSHOP 

 

20-30 minutes  Background information 

40-50 minutes  Playing the games, experiencing it first hand 

20 minutes Feedback, discussion 

10 minutes Conclusion 

ACTIVITIES  

Play as one of the four didactical base-forms, can be used with much effect in the 

CAPS-curriculum (Department of Education, 2004, pp.2-9), but does not really 

come to realisation in the teaching and learning process. The question ‘why 

mathematical games must be played’, is interesting. According to Hildebrandt 

(2005, pp.1-11), a specialist in the area of using games, it is necessary to play 

games because: “group-games give a rich context for mathematical development 

in the child’s learning environment; through repetitive play, the learners develop 

new strategies to do mathematical calculations; learners become more interested 

in and motivated in mathematics”.   

 

Tapson (1997, pp.2-4) expands on the above by referring to two basic approaches 

towards the use of games in the classroom. He groups the link between 

mathematics and games into two groups of questions/statements. The first five 

questions indicate a covert approach where the games are played, and the 

mathematics is intrinsically present. The second group of five statements indicate 

extrinsic mathematics must be done and asks for some written work. The links 

are further explained by Tapson (1997, p.2) by means of looking at possible 

questions which the player can ask him/herself before the game is played.   

 

The first five questions can be summarised as follows: 

QUESTION     Mathematical Link 

* How do I play the game?  * Interpretation 

* Which is the best way to play? * Optimisation  

* How can I make sure that I will * Analysis     

 be the winner?                                  Intrinsic        

                                                                                                      mathematics is  

* What will happen if…?  * Variation                present 

* What is the possibility that…? * Probability                      

 

These questions leads to the following statements:  
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STATEMENT               Mathematical Idea 

* This game is the same as ...  * Isomorphism 

* You can win by …             * A specific case            Extrinsic 

* It works with all these games...  * Generalisation             mathematics  

* Look, I can show that …             * Proof                           (discussion,  

* I communicate (orally,               * Symbolisation              written       

           Written) about the game                       and notation          

            evidence) as follows…)                                                                                                               

                                                                                     

The first five questions include the implicit mathematics in the games, while the 

second group of statements indicate the possible opportunities, which need a 

response - and thus the mathematics is made explicit.    

 

PLAY  
In order to incorporate a game successfully in the classroom, the teacher will have 

to play the game him-/herself first to determine the value of the game.   

 

Top Score D            

 Source: Funkey Maths- Cambridge  (www.keystolearning.co.za) 

 

Learning Outcome:    LO1 – basic calculations; LO2 – manipulation of     

                            algebraic expressions, fractions                                     

Players:            1 – 6 players 

Needed:            pen, paper, stopwatch 

Contents:           51 playing cards and 3 jokers.  Four numbers visible on each 

card (whole numbers).   Three numbers are around the sides 

and one number in a cloud.  The number in the cloud is the 

answer that must be determined.   

Rules: 

1. Players must build as many as possible number sentences using two or 

three of the numbers. 

They can make use of the operations plus, minus, multiplication and 

division as well as the use of brackets where needed.     

2. Each player takes one card without turning it over.  The moment the 

stopwatch starts, they must turn their cards over.   

3. Each player has got one minute now (time depending on the development 

level of the learners) to make as many as possible true number sentences.   

4. After the time is finished, each player must in turn explain his/her answers 

to the other players.   

Marks are allocated as follows: one mark if only two numbers have been 

used correctly; three marks if all three numbers have been used correctly; 

seven marks for a joker.   

      7.   Marks are noted down per round. 

http://www.keystolearning.co.za/
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      8. After each player has had five cards, is the scores totalled in order to 

determine the winner.   

 

Example of a playing card: 

            

If this card was used in a round, the following  

possible answers available: 

 

The number in the cloud, a 5, is the answer that  

must be obtained.   

 

 

3 – (-2) = 5           only two numbers used, thus getting 1 mark 

 -1 – (-2 x 3) = 5    all three numbers used thus getting 3 marks  

3 + (-2 x -1) = 5     all three numbers used thus getting 3 marks             

       

Total for this round: 7 marks 

 

CONCLUSION: 

Out of many aspects of the research it became apparent that quality time spent 

can make learning of mathematics more effective. Rich and diverse 

problems/situations must be developed because it results in the development of 

communication, reasoning and presentation skills.  Regular discussions of the 

actions in a problem helped the learners to become more confident with different 

problem-solving strategies and thus they could answer problems with more ease. 

The process to obtain appreciation for oral and written sharing, flexibility and 

reflection, plants and feed a powerful mathematics seedling in the learners’ 

thoughts, which will grow and flourish in the correct circumstances. Powerful 

reasoning patterns will develop, which will be of great help to the learners in their 

studies and life after school. Learners are thus much more equipped with 

mathematical knowledge and skills, which are practical and usable, also after 

school. Mathematical games as an alternative, informal teaching method deserves 

its rightful place in the OBE-classroom in which the CAPS can be taught and 

learned with success.   

 

REFERENCES 

Department of Education (2008).  Curriculum and Assessment Policy Statements Grades 10 -12: 

Mathematics. Department of Education: Pretoria: Seriti Printing (Pty) Ltd. 

Hildebrandt, C. (2005).  Cooperative and Competitive Games in Constructivist Classrooms. The 

Constructivist, 16(1), pp. 1-11. 

Tapson, F.  (1997). Mathematics in School. Mathematics Teacher, 26(4), pp.2-6. 
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TEACHING AND LEARNING OF 2D SHAPES AND 3D 

OBJECTS 

Dainty Mkhize1, Lungile Zondi2 & Phathisizwe Mahlabela3  

1,2,& 3KZN Department of Basic Education 

 

Geometry has always been one section of mathematics that learners in the Senior 

Phase dislike most. Studies conducted attribute the negative attitude towards the 

topic to how it is often taught in the Foundation and Intermediate phases. Levels, 

identified by van Hiele are often not considered at all. 

Taylor (2013, p. 4) believes that children construct their own knowledge and 

understanding through their interactions with their environment. The workshop 

endeavours to ensure that participants also take cognisance of this view, through 

engaging them in activities that will encourage and support them to construct 

knowledge, while also learning one method of teaching geometry.  

While Foundation Phase generally ensures that learners can visualise shapes and 

objects, through play and investigations, the Intermediate Phase should ensure 

that they reach the second van Hiele level (descriptive/analytic level). It is this 

phase where we need to ensure that learners can identify properties of figures 

and recognize them by their properties, instead of relying on appearance. 

The workshop intends to make suggestions to Grades 4-7 on how leaners could 

be exposed to activities that would make them learn geometry better. This, it will 

do through engaging teachers in various activities that lead to learning of 2D 

and 3D geometry. 

The CAPS partly defines mathematics as a human activity that involved 

observation, investigations and engaging in practical activities. Participants in 

the workshop will identify 2D shapes and 3D objects in their environment. They 

will sketch and then describe identified shapes and objects. They will do paper 

folding to identify shapes formed by folds of the paper. They will also participate 

in games that involve among others, sorting shapes and objects as well as 

describing shapes and objects using their properties. 

Finally, participants will be made to fit activities of the workshop into everyday 

teaching. Their attention will also be drawn to common misconceptions that may 

arise from the activities. 
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TARGET AUDIENCE:                               Intermediate & Senior Phase educators 

DURATION:        2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30-35 participants 

 

MOTIVATION 

Many learners and educators experience geometry of 2D shapes and 3D objects 

as a daunting topic that involves meaningless drawing and construction of shape 

or objects using set squares, rulers, protractors and other mathematical 

instruments. Through paper folding and games, the workshop will demonstrate 

how learners could be exposed to learning experiences that will enable them to 

appreciate, recognise, visualise and name 2D shapes and 3D objects according to 

the number of sides/faces, shapes of faces,  length of sides/faces, and size of 

angles. The workshop also seeks to expose teachers to how learners could be 

guided to competency in describing and sorting 2D shapes and 3 D objects 

according to their properties. 

 

CONTENT OF THE WORKSHOP 

 

Activity1 

Participants are given photocopies of pages of the Curriculum and Assessment 

Policy Statement (CAPS) document with an outline of intermediate and Grade 7 

geometry. In small groups of 3-5, they identify the concepts and skills for grades 

4-7 as per CAPS document for 10-15 minutes. Feedback from the groups will 

then be taken and affirmed. 

 

Activity 2 

Participants draw rough sketches of the shapes of objects they see in the work 

station. These may be the door, desktops, etc. These are then captured and 

analysed. 

 

Activity 3 

a) A composite figure with different polygons in it is presented to the 

participants to identify and name different polygons from the figure.  

Properties of the polygons are then discussed.  

b) Participants are then given an A4 size paper which they fold randomly at 

least 4 or 5 times. Participants then unfold the paper and outline a variety 
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of 2D shapes that were formed. They name and describe shapes according 

to the number of sides discussing their properties. 

c) The facilitator then presents a mix of curved and straight sides and leads a 

discussion on classification and sorting of different shapes or objects 

 

Activity 4: A Mixed bag game 

In groups of 4-6 participants have a bag with different 3D objects. They take turns 

to describe the hidden 3D object, using its properties, and the group members 

have to guess the name of that object. From this activity participants are 

encouraged to write a few definitions according to their understanding of the 

properties, as opposed to the formal definitions (Maths dictionary) 

 

Activity 5 

Memory game- groups are given cards with names and pictures of 2D shapes and 

3D objects. They take turns to match names with pictures 

 

CONCLUSION 

A discussion of where in a lesson these activities could be used, including 

misconceptions that teachers need to guard against, will be facilitated. 

 

REFERENCE 

Taylor, H. (2013) How Children Learn Mathematics and the Implications for Teaching. UK:SAGE. 

How to help students understand high school geometry? Downloaded 20 February 2016.  

http://www.homeschoolmath.net/teaching/geometry-2.php. 

 

Five Ways to Make Geometry Memorable. Downloaded 20 February 2016.  

http://www.scholastic.com/teachers/top-teaching/2013/02/five-ways-make-geometry-memorable.    

 

 

 

 

 

 

 

 

http://www.homeschoolmath.net/teaching/geometry-2.php
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LINKING ALGEBRAIC EQUATIONS TO REAL LIFE 

SITUATIONS: A CARD MATCHING ACTIVITY 

Ingrid Mostert1 & Marie Joubert2 

1,2AIMSSEC 

 

Many learners struggle to make sense of variables when they are introduced in 

the senior phase. Some never understand why ‘letters are used with numbers’ or 

why variables are useful in ‘real life’. In this workshop participants will be 

introduced to a card matching activity that aims to give learners an experiences 

of using variables to describe ‘real life’ situations and through this, to develop 

their understanding of variables. The learners work in pairs or small groups to 

match equation cards with the real life situations; their discussion and the use of 

cards provide an opportunity for the teacher do formative assessment by giving 

them insights into their learners’ thinking. The activity has been carefully 

designed to highlight common misconceptions, for example, the difference 

between the number of apples and the price per apple. Although it was originally 

designed for use in American schools, it has subsequently been adapted for and 

trialled in South African schools where it has been successfully used in both 

senior phase and mathematical literacy classes in a range of schools. 

Participants will receive a hard copy of the template to make the cards for this 

activity. 

 

TARGET AUDIENCE:                              Senior Phase or Mathematical Literacy 

DURATION:          2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants 

 

MOTIVATION 

Although many teachers are aware of the importance of formative assessment (or 

assessment for learning), often classes are set up in such a way that it is difficult 

for teachers to gain insights into their learners’ thinking. In this workshop 

participants are introduced to a type of activity – card matching – that can 

potentially give them this insight and therefore allow them to make informed 

decisions about how to continue with the lesson or sequence of lessons.  

The card matching activity is designed to address specific misconceptions that 

commonly occur when learners are asked to use variables to describe real life 

equations (or situations). One common misconception that learners have is 

regarding the difference between, for example, the number of apples and cost of 

an apple.  
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This activity has been used with senior phase learners to consolidate the use of 

variables and with mathematical literacy learners. Although algebra is not 

formally taught in mathematical literacy, learners are still expected to be able to 

use algebraic expressions and equations to describe real life situations so this 

activity is appropriate for these learners and the workshop is relevant to 

mathematical literacy teachers. 

 

CONTENT OF THE WORKSHOP 

 

Introduction 

20 minutes 

The workshop will begin by providing some background context 

about the project that adapted and trialed the activity in South 

Africa (the FaSMEd research project). This will be followed by 

a discussion about formative assessment. 

Group work 

60 minutes 

After the introduction participants will work through the pre-

lesson assessment (see worksheets). They will then be divided 

into pairs to work through the main card matching activity on 

real life equations (see worksheets). 

Video          

10 minutes 

The researchers will show some video taken during trials of the 

activities and share some of the experiences of the teachers who 

used the lessons with their classes. 

Discussion 

20 minutes 

Participants will share their experience of working through the 

card matching activity and will reflect on how to adapt the lesson 

to their context. They will also discuss the extent to which using 

such an activity in their class would give them insight into their 

learners’ thinking. 

Conclusion 

10 minutes 

The researchers will share some of the adaptions that they made 

and insights that they gained as a result of trialing this activity in 

South African classrooms. 

 

REFERENCES 

The lesson used in this research can be found on the website of the Mathematics Assessment Project: 

http://map.mathshell.org/materials/lessons.php 

 

 

 

 

http://map.mathshell.org/materials/lessons.php
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ACTIVITIES 

 

Real-life Equations 

1. Suppose that there are some chairs in a room and that each chair has 4 legs. 
  

 x = the number of chairs.  

 y = the total number of legs on all the chairs. 

  
 Put a check mark in the box next to every equation below that you think is correct. 

(a) 
x = 4y     (b) y = 4x   (c) x =

y

4
    (d)  y =

x

4
  

Explain your answer(s). 

 

 

 

2. Suppose that Max buys some pens and erasers.  
  

     The cost of a pen in dollars is x and the cost of an erasers in dollars is y. 

 
 p = the number of pens he buys  
 e = the number of erasers he buys.  

 
 The following two equations are true.  

 Write down the meaning of each equation in words.  
 (Refer to pens and erasers in your answers, don't just use letters). 
   

p = 2e x = 2y 

In everyday words this means: 

 

 

 

 

 
 

In everyday words this means: 
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Equations 

 

a = the number of apples I bought             x = the cost of an apple in dollars 

b = the number of bananas I bought           y = the cost of a banana in dollars 

 

 

y = 2x b = 2a 

a =
b

2
 x = 2y 

ax = 5 ax+by = 5 

y =
x

2
 b + a = 5 

b = 2 x =
y

2
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Statements 

I bought twice as many bananas 

as apples. 

Altogether the apples I bought 

cost R25. 

Altogether I bought 5 apples and 

bananas. 

I paid R25 for all the apples and 

bananas I bought. 

Bananas cost twice as much as 

apples. 
Bananas cost R2. 

Apples and bananas cost the 

same. 

Apples cost half as much as 

bananas. 

 

Real-life Equations (Revisited) 

1. Suppose that there are some spiders in a tank and each spider has 8 legs. 
  

 x = the number of spiders.  

 y = the total number of legs on all the spiders.  

  
 Put a check mark in the box next to every equation below that you think is correct. 

(a) 
x = 8y     (b)

 
y =
x

8
   (c) x =

y

8
    (d) 

y = 8x    
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Explain your answer(s). 

 

 

 

 

2. Suppose that Mary sells some cups of coffee and some cups of tea.  
 She sells a cup of tea for x dollars and a cup of coffee for y dollars. 

 
 t = the number of cups of tea she sold  
 c = the number of cups of coffee she sold  
  
 The following two equations are true. 

 Write down the meaning of each equation in everyday words. 
 (Refer to coffee and tea in your answers, don't just use letters). 
 

c = 2t tx+cy = 20  

In everyday words this means: 

 

 

 

 

 
 

In everyday words this means: 
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EGG BOXES AND FOLDED PAPER: LOW COST 

MATERIALS FOR INTRODUCING FRACTIONS AND 

OPERATIONS WITH FRACTIONS 

Ingrid Mostert1 & Lindiwe Tshuma2 

1,2AIMSSEC 

 

This workshop will show you how you can use low cost materials such as egg 

boxes and paper to help your learners understand fractions and operations with 

fractions. We will begin by using paper folding to introduce the concept of equal 

parts of a whole. These folded papers will then be used to introduce addition and 

subtraction of fractions and the idea that it is possible to have a fraction equal to 

more than a whole. We will then explore multiplication and subtraction of 

fractions – first using paper folding and then using egg boxes. Intermediate phase 

teachers can use ideas from this workshop to introduce fractions and to lay the 

foundation for work done in the senior phase. Senior phase teachers can use the 

ideas to help their learners who do not yet have a good understanding of what 

fractions are and to explain the algorithms used for multiplication and, 

particularly, division of fractions.   

 

TARGET AUDIENCE:                           Intermediate and Senior Phase educators 

DURATION:          2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants 

 

MOTIVATION 

A good understanding of fractions and operations with fractions is essential for 

success in school mathematics at all phases, for example, much of the work done 

in the FET phase relies on being comfortable with manipulating algebraic 

fractions. And yet many learners lack this understanding and many teachers 

struggle to help their learners grasp these important concepts.  

In this workshop we introduce simple and low cost materials that can be used to 

introduce fractions and operations with fractions. These concrete materials 

provide a tool for learners to visualise fractions and the operations that can be 

done with fractions – in particular they help learners develop a conceptual 

understanding of division by fractions. 
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CONTENT OF THE WORKSHOP 

 

Introduction 

 20minutes 

Participants will be divided into small groups and asked to share 

the common misconceptions their learners have regarding 

fractions and operations with fractions. They will also share 

how they introduce these topics and, in particular, how they 

teach division of fractions.  

Paper folding  

40minutes 

Participants will be shown how to use simple paper folding to 

represent different fractions and how these folded papers can be 

used to visualise addition and subtraction of fractions. The idea 

of the sum of two fractions being greater than a whole will also 

be demonstrated. 

Egg boxes  

40minutes 

Participants will be shown how to use egg boxes to help learners 

visualise multiplying a fraction by a fraction and dividing a 

fraction by a fraction. Division of fractions is a particularly 

difficult topic for many learners and so the presenters will spend 

some time discussing different ways of thinking about division 

(both as sharing and as grouping) and explaining how ‘division 

as grouping’ can be used effectively when explaining division 

of fractions. Having a visual way of seeing division of fractions 

allows learners to construct meaning for an algorithm that can 

otherwise appear meaningless (‘flip the fraction and then 

multiply’). 

Discussion  

20minutes 

Participants will discuss (first in their small groups and then 

with the whole group) how the ideas of paper folding and 

packing egg boxes can be used in their classrooms. They will 

also discuss possible challenges and how these might be 

overcome. 
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INTRODUCING GEOGEBRA FOR TEACHING AND 

LEARNING FUNCTIONS  

Craig Pournara 

University of Witwatersrand 

 

TARGET AUDIENCE:                                     FET Phase  

DURATION:          2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 50 participants                                

                                                                       

 

MOTIVATION 

There is increasing emphasis on the use of graphing technology in mathematics 

education throughout the country. However, in many instances teachers are not 

offered experiences of working with the technology that give them confidence to 

use the technology in their teaching. In this workshop teachers will have 

opportunity to work on a range of functions tasks exploring the features of 

GeoGebra and also deepening their own insights into the mathematics of 

particular functions. The workshop will not focus primarily on how teachers 

might use GeoGebra in the classroom but rather on supporting teachers to become 

confident in their own use of GeoGebra. 

 

CONTENT OF THE WORKSHOP 

15 minutes Introduction, overview of GeoGebra interface. 

20 minutes Working on a selection tasks for linear functions interspersed 

with discussions. 

30 minutes Working on a selection of tasks for quadratic functions including 

use of sliders. 

30 minutes Working on a selection of tasks for rational and exponential 

functions interspersed with discussions. 

20 minutes Working on a selection of tasks for cubic functions   

15 minutes Incorporating GeoGebra images into word processing documents 
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USING A CASIO SCIENTIFIC CALCULATOR 

IN THE TECHNICAL MATHS CLASSROOM 

Astrid Scheiber1 & Jackie Scheiber2 

1CASIO; 2Jackie Scheiber & Associates 

 

Adequate knowledge of calculator skills makes the teaching of Technical Maths 

easier and enables the educator to assist their learners more efficiently. This 

workshop will guide you through the calculator functions: applicable to the 

subject and unique to the CASIO FX-991ZA PLUS scientific calculator. 

 

TARGET AUDIENCE:                                   FET Phase - Technical Mathematics  

DURATION:          2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants                                

 

MOTIVATION 

As of 2015 Technical Mathematics was introduced as a FET subject for learners 

at Technical schools, as an alternative and value adding substitute to Maths 

Literacy. The aim of Technical Mathematics is to apply the science of 

mathematics to the technical field where the emphasis is on application and not 

on abstract ideas. These learners are encouraged to develop fluency in 

computation skills with the usage of calculators. As stated in the Technical 

Mathematics CAPS document. This workshop serves to increase educators 

understanding of the CASIO scientific calculator. In turn, it will foster self-

confidence and a positive attitude towards many aspects of the subject, enhancing 

both the educators’ and learners’ understanding. 

 

CONTENT OF THE WORKSHOP 

This workshop will cover: Complex Number MODE, Base-n MODE, Integration 

& Differentiation, Converting: Degrees to Radians & Radians to Degrees and 

Scientific Notation settings. 

20 minutes Introduction 

30 minutes Complex Numbers 

20 minutes Binary Numbers 

10 minutes Differential Calculus & Integration 

10 minutes Converting Degrees to Radians & vice versa 

10 minutes Scientific Notation 

20 minutes Discussion 
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TEACHING GEOMETRY FOR IP AND SP USING VAN HIELE 

LEVELS 

Connie Skelton 

AIMSSEC 

 

TARGET AUDIENCE:                                           Intermediate & Senior Phase  

DURATION:                 2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 50 participants                                

 

MOTIVATION 

This is a fun, hands-on workshop. It aims to give some ways of identifying the 

levels that learners are at in their geometrical skills and thinking. Some ideas are 

given on how to guide learners to the level they need to be at by the end of the 

Senior Phase in geometry.   

Dina and Pierre van Hiele, two Dutch mathematics educators, developed the van 

Hiele level theory in the 1950s. It can explain why some learners have trouble 

with higher level thinking, and in particular proof.  

The theory is that learners that are struggling are being taught at a level that is 

higher than what they are ready for. The levels are not age-related, but related to 

educational experience.  

The workshop aims also to simplify the Van Hiele theory and make it more 

accessible and useful to all teachers.  Come and join me for an hour or two of fun 

geometry and interesting discussion. 

CONTENT OF THE WORKSHOP 

This workshop will cover: Complex Number MODE, Base-n MODE, Integration 

& Differentiation, Converting: Degrees to Radians & Radians to Degrees and 

Scientific Notation settings. 

5 minutes Introduction  

5 minutes Van Hiele theory 

15 minutes Van Hiele levels 

30 minutes Activity 1-Sorting objects 

15 minutes Properties of the levels  

10 minutes Phases for guiding learners 

20 minutes Activity 2-Sorting shapes 

10 minutes Where should learners be? Discussion 

5 minutes Some proposed activities 

5 minutes Conclusion  
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ACTIVITIES 

Dina and Pierre van Hiele, two Dutch mathematics educators, developed the van 

Hiele level theory in the 1950s. It can explain why some learners have trouble 

with higher level thinking, and in particular proof.  

The theory is that learners that are struggling are being taught at a level that is 

higher than what they are ready for. The levels are not age-related, but related to 

educational experience.  

The van Hieles recommended five phases for guiding learners through the various 

levels. Some learners may need to redo some of the phases more than once. 

 

Van Hiele theory 

According to the van Hiele theory, there are five levels of understanding in 

geometry. The names of the levels are from Hoffer (1979, 1981). The van Hiele’s 

numbered these levels from 0 to 4. Americans started numbering the levels from 

1 to 5 instead. This scheme allows for the pre-recognition level to be called Level 

0. According to the van Hiele theory, learners cannot master a particular level 

unless they have mastered all the previous levels. (However, there is research that 

some mathematically talented learners are able to skip levels because they have 

developed the reasoning skills through other experiences). 

The theory has three aspects: 

 1 the existence of levels; 

 2 properties of the levels; and 

 3 moving from one level to the next 

 

Van Hiele levels 

Level 1: Recognition (Visualisation) 

  The learner can recognise geometric shapes as a whole and knows 

their names. FP learners will easily be able to sort a pile of shapes in 

different ways, but they will only be able to say that they belong 

together. If you ask a learner to tell you what shape has four sides 

and all its interior angles are right angles, they will not be able to tell 

you. They need to visualise the shape. 

Level 2: Analysis 

  Learners can recognise and name properties of shapes, but they will 

not necessarily see relationships between them, for example learners 

will recognise that triangles have three sides and three angles, but 

not see any relationship between the sides and angles. 
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Level 3: Order (Abstraction) 

 Properties of geometric shapes are ordered, for example, the learner 

will say that isosceles triangles are symmetrical, so their base angles 

must be equal; or they will recognize that all squares are rectangles, 

but not all rectangles are squares. They start to make good definitions 

and are able to justify their thinking.  

Level 4: Deduction 

 The learner understands why deduction is important and knows the 

difference between postulates, theorems and proof. They understand 

the difference between necessary and sufficient conditions. 

Necessary and sufficient statements are for example, that you need 

to be female to be someone’s sister. Primary school learners are not 

expected to reach this level. 

Level 5: Rigor 

 The learner understands rigor and the formal aspects of deduction. 

They can develop indirect proofs and proofs by contradiction. 

Learners can understand non-Euclidean geometry like spherical 

geometry. 

ACTIVITY 1 SORTING OBJECTS 

 There are 15 items in the bank bag. 

 Put the geometric shapes (apart from the star) back in the bag 

 You should now have eight objects. 

1 List the name of each of the items. 

Object Name 
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2 If a learner can only give the name of each object, what Van Hiele level 

are they possibly on?  

 __________________________________ 

3 Sort the items into two groups. Remember that there are no correct or 

incorrect answers! 

 

Group 1 

 

 

 

Group 2 

4 Give a reason for the way you divided your objects. 

 ___________________________________________________________ 

 

 ___________________________________________________________ 

5 If a learner can give a reason for the way they grouped objects, which 

Van Hiele level are they possibly be on? 

 

 ___________________________________________________________ 

 

6 Take Group 1 and divide it into two groups again (if possible). 

 Group 1 

 

Group 1 A 

 

 

Group 1 B 

7 Give a reason for your groups. 

 ___________________________________________________________ 

8 Take Group 2 and divide it into two groups too. 

Group 2 

 

Group 2 A 

 

Group 2 B 
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9 Give a reason for your groups. 

 ___________________________________________________________ 

 

10 Continue dividing the groups until all the objects in the group are the 

same. Draw your tree below. 

 

PROPERTIES OF THE LEVELS 

Property 1: Fixed sequence 

 Learners need to progress through the levels in order, or in a fixed 

sequence. 

Property 2: Adjacency 

 Learners may intrinsically have knowledge of the following level, 

and this knowledge will become extrinsic when they reach that 

next level.  

Property 3: Distinction 

 Each level has its own language and network of relationships that 

connect the terms.  

Property 4: Separation 

 Learners on different levels may not be able to understand each 

other.  

Property 5: Attainment 

The van Hieles recommended five phases for guiding learners 

through the various levels. Some learners may need to redo some 

of the phases more than once. 

 

PHASES FOR GUIDING LEARNERS 

• Information or inquiry phase 

• Guided or directed orientation phase 

• Explication phase 

• Free orientation phase 

• Integration phase 

 

ACTIVITY 2 SORTING SHAPES 

1 Do the same exercise of grouping with the geometric shapes.   

 a Name the shapes. 
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Shape Name 

  

 

 

 

 

 

 

 

 

 

 

 

 b Divide the shapes into two groups. Continue dividing them into 

two groups until all the shapes in a group are similar. 

2 Start a dichotomous key. For example: 

 1 Does the shape have three sides? If yes, go to 2. If no, go to 3. 

 2 Does the shape have a right angle? If yes, go to 4. 

 3 Does the shape have two pairs of parallel sides? If yes, go to 5. If 

no, go to 6. 

 4 When the shape is placed on the biggest shape with the right angles 

corresponding, are the hypotenuses parallel? If yes, then the shapes 

are similar triangles.  

 5 Does the shape have four equal sides? If yes, go to 6. If no, go to 7. 

 6 Does the shape have any right angles? If yes, then the shape is a 

square.  

 7 The shape is a parallelogram. 

 

WHERE SHOULD LEARNERS BE? DISCUSSION 

 Foundation phase 

 Intermediate phase 

 Senior phase 
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What types of activities should be promoted at the various levels? 

Table 1: A check list for levels 1 and 2 (Muyeghu, 2008) 

Activity Level 

The teacher displays a variety of different readymade geometric 

shapes to the class. 

1 

The teacher asks learners to list examples of shapes in the outside 

world. 

1 

The teacher uses informal language to describe shapes. 1 

The teacher encourages learners to recognise and identify figures and 

shapes. 

1 

The teacher introduces a typical topic on properties of shapes. 2 

The teacher uses formal language to describe shapes. 2 

The teacher asks learners to list properties of shapes. 2 

 

CONCLUSION 

The van Hiele theory shows that more effective learning takes place when 

learners: actively experience the objects of study in appropriate contexts; engage 

in discussion and reflection. 

It is important for Foundation Phase, Intermediate Phase and Senior Phase 

teachers to provide their learners with experiences that will help them move from 

Level 1 to Level 3 by the end of Grade 8. 

 

REFERENCES 

Mason, Marguerite (2002) The van Hiele Levels of Geometric Understanding, Professional 

Handbook for Teachers, McDougal Littell Inc. 

Hoffer, A. (1981). Geometry is more than proof. Mathematics Teacher, 74, pp.11-18. 

Holmes, E. E. (1995). New directions in elementary school maths: Interactive teaching and 

learning. Publisher unknown. 

Muyeghu, A. (2008). The use of the van Hiele theory in investigating teaching strategies used 

by Grade 10 geometry teachers in Namibia. Thesis towards M.Ed (Mathematics 

Education). Rhodes University, Grahamstown. 
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THE POWER OF MENTAL MATHS IN THE SENIOR PHASE 

Connie Skelton 

AIMSSEC 

Mental maths deals with the properties and manipulation of particular numbers; 

whereas Algebra uses learners’ understanding of numbers and progresses to 

generalised numbers, variables and functions.  The transition from number to 

algebra can lead towards tension for learners. This transition can be facilitated 

by making sure that learners’ number sense is very well grounded.  

Although mental maths is recommended in CAPS for Grades 7 and 8, it is often 

not harnessed as fully as it could be in the Senior Phase. Mental maths is a very 

good method for teaching mathematical facts and developing number sense. 

First, it develops automaticity, allowing learners to solve problems quicker and 

with greater confidence. Second, the skills that are taught in mental maths build 

learners’ abilities to develop their own strategies to solve complex problems. 

Teachers will have the opportunity to try out various strategies that could be used 

to improve SP learners’ number sense during their transition to formal algebra. 

 

TARGET AUDIENCE:                                           Senior Phase educators 

DURATION:                 2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 50 participants                                

 

CONTENT OF THE WORKSHOP 

10 minutes What is mental maths? 

5 minutes What is mathematics? 

5 minutes Why mental mathematics? 

10 minutes What do we need?  

5 minutes Choosing strategies 

5 minutes Activity 1 Counting?  

5 minutes Activity 2 Ordering using place value 

10 minutes Activity 3 Doubling/halving extended 

10 minutes Activity 4 Bonds to help quick addition 

10 minutes Activity 4 Inverses 

10 minutes Activity 5 Estimation  

10 minutes Activity 6 Order of operations 

10 minutes Activity 7 Integers  

10 minutes Some proposed activities  

5 minutes Conclusion  

* Note that the time estimate includes the discussion of strategies. 
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ACTIVITIES AND WORKSHEETS 

ACTIVITY 1                    COUNTING?   5 MINUTES 

 Step 1 Step 2 Step 3 Step 4 Step 5 

Shape 
 

 
 

  

Number of dots      

Rule Start 

with 1 

1

2
 (2 × 3)  

   

      

Shape 

   

  

Number of dots      

Rule Start 

with 1 
22 +

1

2
(1 × 2)    

 

ACTIVITY 2 ORDERING USING PLACE VALUE 5 MINUTES 

Arrange in ascending order. 

1  23; 16; 33; 4; 25 

 ______________________________________________ 

2  8; ‒43; ‒42; ‒32; ‒29 

 ______________________________________________ 

3  ‒44; 22; 10; ‒7; ‒6 

 ______________________________________________ 

4  750 720; 1 154 676; 402 888; 474 288; 586 692 

 ______________________________________________ 

5  149 964; 196 884; 406 212; 1 150 836; 701 916 

 ______________________________________________ 

6  465 336; 976 128; 561 744; 99 972; 979 596 

 ______________________________________________ 

7  0,049; 0,195; 0,086; 0,056; 0,105 

 ______________________________________________ 
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8  0,857; 0,075; 0,020; 0,176; 0,615 

 ______________________________________________ 

 

 

ACTIVITY 3 DOUBLING/HALVING EXTENDED 10 MINUTES 

Double one of the numbers and halve the other to find the product. 

1  18 × 5 = ___ × 10 = ___ 

2  5 × 36 = ___ × 18 = ___ 

3  19 × 20 = ___ × ___ = ___ 

4  16 × 15 = ___ × ___ = ___ 

5  48 × 50 = ___ × ___ = ___ 

6  16 × 25 = ___ × ___ = ___ 

7  18 × 45 = ___ × ___ = ___ 

8  4 × 65 = ___ × ___ = ___ 

9  22 × 35 = ___ × ___ = ___ 

10  40 × 27 = ___ × ___ = ___ 

 

ACTIVITY 4 BONDS TO HELP QUICK ADDITION 10 MINUTES 

Circle the pairs that add to a multiple of 10. 

1  84 + 48; 29 + 42; 85 + 95; 53 + 50; 27 + 83 

2  46 + 63; 89 + 74; 79 + 66; 37 + 53; 68 + 60 

3  25 + 57; 22 + 67; 35 + 45; 40 + 86; 79 + 81 

4  49 + 71; 80 + 90; 63 + 52; 81 + 14; 5 + 52 

5  42 + 12; 21 + 63; 5 + 50; 99 + 71; 36 + 71 

6  64 + 6; 92 + 6; 7 + 79; 4 + 18; 83 + 17 

7  49 + 69; 57 + 80; 58 + 62; 87 + 73; 41 + 49 

8  44 + 66; 29 + 48; 46 + 28; 39 + 42; 35 + 21 

9  76 + 54; 21 + 39; 6 + 32; 70 + 17; 44 + 56 

10  26 + 30; 88 + 23; 68 + 55; 56 + 77; 87 + 84 
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ACTIVITY 5 INVERSES    10 MINUTES 

Complete. 

1 52 = ___ and ____  = 5 

2 (–3)2 = ___ and 9  (–3) = ___  

3 12 = ___ and ___  = 1 

4 ___3 = 216 and 3 216  = ___ 

5 4 × 4 × 4 = ___ and 3 ___   = 4 

6 (–5)3 = ___ and 3 ___  = –5 

7 (–12) × (–12) = ___ and ___  (–12) = ___ 

8 122 = ___ and ____  = 12 

9 ___ = 81 and 81 = ___ 

10 32 = ___ and 9  = ___ 

11 202 = ___ and ____  = 20 

12 103 = ___ and 3 ______   =____ 

 

ACTIVITY 6 ESTIMATION    10 MINUTES 

The best estimate for the: 

1 circumference of a circle with radius 12 m is: 

 A 35 m  B 55 m  C 75 m  D 95 m 

2 area of a circle with radius 10 m is: 

 A 250 m  B 300 m  C 350 m  D 400m 

3  number of blocks in the cube is: 

 

 A 150 blocks B 200 blocks C 250 blocks D 300 blocks 

4  calculation 107 × 54 is: 

 A 5 000  B 6 000  C 7 000  D 8 000 
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5  cost of 12 pens @ R7,95 each is: 

 A R80  B R100  C R120  D >R120 

6 sum of 796 + 614 is: 

 A 1 400  B 1 500  C 1 600  D 1 700 

7 area of the larger rectangle if the square has an area of 1 is: 

 

 

 

 

 A 7   B 14  C 21  D 28  

 

ACTIVITY 7 ORDER OF OPERATIONS  10 MINUTES 

Complete.1 20 ÷ 5 + 7 × 4 – 12 = ____ 

2 (20 ÷ 5 + 7) × 4 – 12 = ____ 

3 20 ÷ 5 + (7 × 4 – 12) = ____ 

4 (20 ÷ 5) + (7 × 4) – 12 = ____ 

5 20 – 5 × 7 + 4 × 12 = ____ 

6 (20 – 5) × 7 + 4 × 12 = ___ 

7 (20 – 5) × (7 + 4) × 12 = ___ 

8 20 – 5 × 7 + 4 × 12 = ___ 

9 20 – (5 × 7) + (4 × 12) = ____ 

10 (29 – 5) × 10 ÷ 3 = ___ 

11 69 – 6 × 10 ÷ 3 = ___ 

12 69 ÷ 3 + 3 × 2 = ___ 

13 69 – (6 × 10 ÷ 3) = ___ 

14 96 ÷ 2(5 + 7) = ___ 

15 (96 ÷ 2) × (5 + 7) = ___ 
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ACTIVITY 8 INTEGERS    10 MINUTES 

Fill in + or –. 

1  –33 ___ 46 = –79 

2  47 ___ 48 = 95 

3  –17 ___ 2 = –19 

4  19 ___ 14 = 33 

5  12 ___ 32 = –20 

6  –35 ___ 33 = –68 

7  –4 ___ (–5) = –9 

8  40 ___ 44 = 84 

9  –44 ___ 3 = –41 

10  9 ___ (–14) = –5 

11  –45 ___ 48 = –93 

12  –41 ___ (–25) = –16 

13  39 ___ 4 = 35 

14  –32 ___ 8 = –24 

15  13 ___ (–15) = 28 

16  –41 ___ 8 = –49 
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TEACHING VOCABULARY IN INTERMEDIATE PHASE 

MATHEMATICS CLASSROOMS  

Lindiwe Tshuma 

AIMSSEC 

The majority of teachers and learners in South African schools are not first 

language speakers of English, and according to Tshabalala (2012:22), “… many 

teachers and learners are not fluent in English”. However, from grade 4 up to 

tertiary level, the language of teaching and learning in the majority of schools in 

all subjects, including mathematics is English, therefore teaching and learning 

as well as assessment are compromised by the poor mastery of the English 

language. If learners do not master basic as well as specialized vocabulary used 

in mathematics classrooms performance in mathematics may be affected 

negatively. Gunning 2003, believes that: “… when effective vocabulary 

instruction is built into a mathematics curriculum, learner achievement is likely 

to improve”. Vacca et al. (2009) reaffirm this notion by stating that “… direct 

teaching of vocabulary builds essential prerequisite knowledge”. A mathematics 

classroom may be one of the few places where learners engage with mathematics 

vocabulary therefore teachers must create opportunities for mathematical 

vocabulary learning. Some strategies that can be useful in teaching vocabulary 

in mathematics classrooms include creative writing, finding word origins, 

crossword puzzles, word searches, creating communicative word walls and the 

use of contrasting meanings. 

 

REFERENCES 

Gunning, T. G. (2003). Building Literacy in the content. Boston: M. A. Allyn & Bacon.  

Tshabalala, L. (2012). Exploring Language Issues in Multilingual Classrooms. Learning and Teaching 

Mathematics, 13, pp. 22–25. 

Vacca, J. L., Vacca, R. T., Gove, M. K., Burkey, L. B., Lenhart, L. A., McKeon, C. A. (2009). Reading 

and Learning to Read. 7th edition. New York: Allyn & Bacon www.mathsinenglish.com last 

accessed 23 February 2016. 

 

TARGET AUDIENCE:                              Intermediate & Senior Phase educators 

DURATION:          2 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants                                

 

MOTIVATION 

During the workshop, different strategies for teaching vocabulary in primary 

school mathematics classrooms will be discussed. 

http://www.mathsinenglish.com/
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DESCRIPTION OF CONTENT 

There will be 70 minutes practical activities, 20 minutes PowerPoint 

presentation, 20 minutes question and answer session. 

 

ACTIVITIES AND WORKSHEETS 

Activity 1: Quiz 

Instruction: Choose words from the word bank below to complete the following 

sentences: 

1. The state of being equal – .......... 

2. An argument that establishes a result – .......... 

3. The state of not being equal – .......... 

4. A rule that gives a single output for a given input – .......... 

5. To suggest a conclusion based upon observation – .......... 

6. The state of being exactly the same shape and size – .......... 

7. A quantity that can take different values – .......... 

8. When the order of an operation does not matter: (𝒂 +  𝒃 =  𝒃 +  𝒂) – .......... 

9. A function whose graph is a straight line – .......... 

10.  The number ‘5’ in 𝟓𝒙 and the '𝑎' in 𝒂𝒙𝟐 – .......... 

11.  An operation that takes you back where you started – .......... 

12.  A measure of steepness – .......... 

13.  A measure of how likely an event is in increments from 0% to 100% – ...... 

14. A different arrangement of the same set of objects – .......... 

 

WORD BANK: 

permutation,         system,         probability,         coefficient,       inequality, 

congruence,         commutative,         slope,         inverse,         equality, 

proof,         linear function,         inference,         function,         variable 
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Activity 2: Word Search – Multiplication table of 2 

Instruction: Work out the multiplications and cross out the answers on the word 

search below: 

 
 

 

 

𝟑 × 𝟐 𝟏𝟏 × 𝟐 𝟐 × 𝟐 

𝟕 × 𝟐 𝟔 × 𝟐 𝟖 × 𝟐 

𝟏𝟎 × 𝟐 𝟏 × 𝟐 𝟏𝟐 × 𝟐 

𝟓 × 𝟐 𝟗 × 𝟐 𝟒 × 𝟐 
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Activity 3: Word Search – Addition up to 20 

Instruction: Work out the sums and cross out the answers on the word search 

below: 

 

 

𝟒 +  𝟒 𝟏𝟎 +  𝟖 𝟕 +  𝟒 

𝟏𝟏 +  𝟒 𝟖 +  𝟔 𝟏 +  𝟖 

𝟏𝟐 +  𝟕 𝟐 +  𝟓 𝟏𝟓 +  𝟐 

𝟏𝟒 +  𝟐 𝟑 +  𝟑 𝟓 +  𝟓 

𝟏𝟏 +  𝟐 𝟏𝟏 +  𝟏 𝟏𝟎 +  𝟏𝟎 
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Activity 4: Crossword puzzle – Double digit addition up to 100  

Instruction: Work out the sums and use the answers to fill in the crossword 

puzzle below: 

 

Across Down 

2 53 +  8  1 57 +  25  

5 13 +  13  2 28 +  36  

7 10 +  37  3 37 +  39  

8 23 +  17  4 41 +  12  

9 20 +  17  6 29 +  63  

WORD BANK: 

eightytwo,        fiftythree,        seventytwo,        fortyseven,        ninetytwo,        

seventysix,      sixtyfour,      sixtyone,      thirtyseven,      twentysix,      forty 
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Activity 5: Crossword puzzle – Geometric shapes  

Instruction: Use the given clues to fill in the cross word puzzle below: 

 

Across Down 

1 
A four-sided polygon with two 

pairs of parallel sides. 

1 A five-sided polygon. 

2 
A four-sided polygon with all 

four sides of equal length. 4 An eight-sided polygon. 

5 
A quadrilateral with four equal 

sides and four right angles. 3 

A quadrilateral with four right 

angles and two sets of parallel 

opposite sides that are equal. 7 A six-sided polygon. 

8 
A polygon whose sum of 

interior angles equals 180° 6 

A collection of points in a plane 

that are the same distance from a 

centre point. 

9 
A four-sided polygon with one 

pair of parallel sides. 
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WORD BANK: 

circle,         hexagon,         octagon,         parallelogram,         pentagon,         rectangle,      

rhombus,      septagon,      square,      trapezium,      triangle  

 

Activity 6: Creative writing in mathematics – Poetry 

Creative writing is a form of writing that can strengthen vocabulary learning in mathematics. 

Creative writing strategies appropriate for mathematics teaching and learning include short 

stories, songs and poems. A poem based on a mathematical concept can easily be composed 

by learners of varying abilities. Once learners formulate the first two sentences, they build up 

more impressive lines and they begin to play with the rhythms created by the lengthening of 

the sentences. Poetry sessions can be done impromptu, within specified time and without 

warning, or they can be done over a longer period of time to allow learners to find out more 

information on the concept. 

If I were a shape, I would be a circle 

I would have neither end nor beginning 

I would be infinite 

You would see me everywhere 

You would see me every day 

On your watch, the shape of the Sun 

Even when you eat 

My circumference loves pi 

But my radius loves pi half as much as my diameter 

I would not like to be a square, 

Everything would always be the same 

Everyone would know me wherever I go 

Even when I am stretched, 

I would still just be a special square 

You would find me in any area... how boring! 
 Althea Baartman SP teacher (2015) Aloe Junior High School, Cape Town 

Now it is your turn: write a poem in the space below by completing the two given statements, 

stating at least three reasons for your choice. You may write about any concept that you have 

taught in your phase like number, graphs, functions etc... 

If I were a ..............., I would be a ............... because .............................................................. 

...................................................................................................................................................... 

If I were a ..............., I would not be a ................ because ....................................................... 

......................................................................................................................................................

...................................................................................................................................................... 
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“WHAT IF THE COMMON DIFFERENCE IS FOUND AT THE 

3RD LEVEL OF SUBTRACTION?” 

Wandile Hlaleleni 

Butterworth High School 

The workshop is intended for sharing classroom practice on deriving general 

terms or nth terms of cubic sequences. Cubic sequences are derived from volumes 

of objects or spaces occupied by objects. The workshop is a result of a question 

posed in one of my workshop presentations on quadratic patterns. The question 

was, “What if the common difference is found at the 3rd level of subtraction?” 

Though the question was not answered immediately, it was later shown to the 

participants in that particular workshop using filtration methods how the cubic 

sequence is derived. Hence I am sharing how I responded to the question. 

 

TARGET AUDIENCE:                                           FET Phase educators 

DURATION:                 1 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants                                

 

MOTIVATION 

Learners should know that cubic polynomials are derived from cubic sequences. 

That is, it is important for learners to know that n3 + 3n2 + 3n +1 is the general 

formula for the sequence 8; 27; 64; 125; 216. In differential calculus, n3 + 3n2 + 

3n + 1 is represented by y = x3 + 3x2 + 3x + 1.Therefore we need to contextualise 

our teaching so that learners can make sense of the mathematics we teach. Thus 

in this workshop I share how to derive the nth terms of cubic sequences.  

 

DESCRIPTION OF CONTENT 

5minutes Introduction      

40 minutes Presentation 

10 minutes Discussion 

5minutes Conclusion 

 

ACTIVITIES AND WORKSHEETS 

Introduction 

The participants to write down the nth terms of the following sequences 

(a) 4; 10; 18; 28; 40….. 
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(b)  4; 9; 16; 25; 36… 

(c)  0; 1; 4; 9; 16; 25… 

Presentation 

Cubes will be used by the participants to create to different patterns of cubes viz. 

pattern1, pattern 2, pattern 3, pattern 4, pattern 5. Thereafter, the participants will 

derive a numeric pattern from the number of cubes from each pattern. 

Worksheet 1 

Consider 8; 27; 64; 125; 216; 343 

Determine the nth term of above sequence 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

Consider   -7; 0; 19; 56; 117; 335…. 

Find the general rule of the sequence 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

Which term of the sequence will be 504? 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

Consider 9; 16; 35; 72; 133… 

Determine the general rule of the sequence 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

What will be the 10th term of this sequence?  



  WORKSHOPS (1 HOUR) 

87 

 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

Discussion  

There will be a group discussion as teachers work on the nth term of the cubic 

sequence. 

Conclusion 

Sequences are important in the introduction of linear functions, quadratic 

functions or parabolic functions and cubic functions.  

 

 

CALCULATORS AND EMULATORS 

Merrick James 

CASIO 

 

Adequate knowledge of calculator skills makes the teaching and learning of 

mathematics easier and enables the educators to assist their learners more 

efficiently. This workshop will guide you through the calculator functions: 

applicable to the subject and unique to the CASIO FX-82Z PLUS scientific 

calculator. 

 

TARGET AUDIENCE:                                           Senior & FET Phase educators 

DURATION:                 1 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants                                

 

CONTENT OF THE WORKSHOP 

Worksheets will be provided in the workshop showing different functions of 

CASIO Scientific Calculator FX-82Z PLUS. 
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GRADE 9 REVISION: INTRODUCING A NEW APPROACH 

Marie Joubert1 & Ingrid Mostert2 

1,2AIMSSEC 

 

This workshop is about a lesson designed by researchers and teachers to help 

Grade 9 learners prepare for their end of year examinations. The idea behind the 

lesson was that it should motivate and involve learners as active participants and 

at the same time should provide the teacher with information about which areas 

of mathematics provided the greatest challenge for the learners (so that in future 

lessons he or she can target these areas).  

The lesson is designed around the idea of ‘here is the answer, what is the 

question?’ In this case there are three answers, and the lesson requires learners 

to work in pairs to work out which questions fit with each of the three answers.  

The workshop will present the activity to the participants, who will begin by 

working through it in small groups. They will reflect on their experience and 

discuss how the activity would provide them, as teachers, with information about 

their learners’ current levels of understanding in a range of mathematical areas. 

They will consider how they might use this information to decide what to do next, 

both within the lesson and in future lessons.  

To conclude, we will report on how some teachers taking part in our research 

(FaSMEd) used the lesson and how the learners responded. The whole group will 

discuss how the lesson can be improved or adapted for different classes. 

 

TARGET AUDIENCE:                   Intermediate, Senior and FET Phase educators 

DURATION:        1 hour 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants 

 

MOTIVATION 

All teachers in South Africa are concerned about how to revise mathematics with 

their students in preparation for the examinations (ANAs and school 

examinations). Many teachers report that their learners are bored and do not get 

involved in revision lessons. This workshop provides teachers with some new 

ideas about how to overcome these problems by giving them ideas for an 

innovative approach to teaching revision, which is almost guaranteed to engage 

the learners. 
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CONTENT OF THE WORKSHOP 

Described above in the abstract. 

REVISION CARDS  

E1 

The solution of this equation 

 

𝟑𝒙 + 𝟑 = 𝟏𝟑 + 𝒙 

E2 

The solution of this equation 

 

𝟐𝒙 = 𝟖 

E3 

The solution of this equation 

 

𝟓(𝒙 + 𝟐) = 𝟕𝒙 + 𝟐 

E4 

The solution of this equation 

 

𝒙𝟑

𝟐
= 𝟑𝟐 

E5 

The solution of this equation 

𝟓(𝟑𝒙 −  𝟐) =  𝟏𝟎𝒙 + 𝟓 

 

E6 

The solution of this equation 

 

(make up your own equation 

card) 

 

N1 

 

10% of 40 

N2 

 

The  positive square root of 

25 

N3 

 

The mean of the numbers: 

1, 5, 3, -1, 7 

N4 

 

One third of 12 
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N5 

 

Double 2,5 

N6 

 

 

(make up your own number 

card) 

G1 

The gradient of this graph 

 

G2 

The gradient of this graph 

 

G3 

 

The y-intercept of this graph 

 

G4 

The gradient of the graph 

defined by: 

𝒚 = 𝟑𝒙 − 𝟓 

 

G5 

The y-intercept of the graph 

defined by: 

𝒚 = 𝟐𝒙 + 𝟑 

G6 

 

(make up your own graph 

card) 
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S1 

The perimeter of this shape in cm 

 

 

S2 

 

The  length of AC in cm 

 

S3 

The area of triangle ABC in cm2 

 

S4 

 

The number of faces in a 

tetrahedron 

 

S5 

 

The number of equal sides in 

a rhombus. 

S6 

 

(make up your own shape 

card) 
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MENTAL MATHEMATICS 

DM Ledimo  

Kgato Primary School 

This workshop is aimed at looking at some strategies that reinforce physical, 

social and conceptual knowledge of mathematics. The workshop will not only 

focus on strategies to teach mathematics in the intermediate phase, but will also 

provide teachers with strategies to integrate various topics of mathematics 

(covering of the curriculum). Mental mathematics improve the left (intellectual) 

and right (intuitive) brains and are integrated. Therefore, it is imperative to plan 

for the left brain (which better responds to verbal instructions) and the right brain 

(which better responds by using manipulative and math games). 

Effective learning involves a few key elements: 

 Motivation to know , learn and do: 

 Engagement of learners  

 Is at the right level, right time 

 Builds on or addresses your pre-existing knowledge , beliefs or 

understanding; 

 Provides a framework for thinking or doing something – a mental schema. 

 To share with teachers the functions of objective of teaching mental math 

 The criteria for the formulation of objectives 

 

 

TARGET AUDIENCE:                                           Intermediate Phase educators 

DURATION:                 1 hours 

MAXIMUM NUMBER OF PARTICIPATION: 40 participants                                

 

CONTENT OF THE WORKSHOP 

Participants will be introduced to the correct notional time of mental 

mathematics. 
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AN ACTIVITY GUIDE TO DEVELOP THE CONCEPT OF 

NUMBER SYSTEM FOR GET THROUGH FET IN THE 

TEACHING AND LEARNING OF MATHEMATICS. 

Nomathamsanqa Mahlobo1 & Themba Ndaba2  

1,2Centre for Advancement of Science and Mathematics Education (KZN) 

  

TARGET AUDIENCE:                                           GET & FET Phase educators 

DURATION:                 1 hours 

MAXIMUM NUMBER OF PARTICIPATION: 50 participants                                

 

MOTIVATION 

The National Curriculum Statement (NCS) (2011) states that “Mathematics is a 

language that makes use of symbols and notations to describe numerical, 

geometrical and graphical relationships”. The South African mathematics 

curriculum is divided into five content areas which are Numbers, Operations and 

Relationships; Patterns, Functions and Algebra; Space and Shape (Geometry); 

Measurement; and Data Handling. In all these content areas, numbers symbols 

are the most useful representations that is used by learners to acquire specific 

skills in these content areas.   

Learners need to have a strong basic knowledge and understanding of the 

concept; number system. The concepts of number system needs to be well 

developed from foundation phase and grow as a learner progresses in different 

phases to acquire a well-grounded number sense. According to Reys and Yang 

(1998), “Number sense refers to a person’s general understanding of number and 

operations along with the ability and inclination to use this understanding in 

flexible ways to make mathematical judgement and to develop useful and 

efficient strategies for managing numerical situations”. A well-structured number 

sense in the learner’s mind will assist the child in developing strategies to solve 

numerical problems in all mathematics content areas.       

The purpose of this workshop is to guide teachers on how to develop the different 

types of numbers and its application in different content areas and levels of 

mathematics. In our experience of teaching different concepts in mathematics, 

learners are having gaps in understanding types of numbers. For example, in 

factorisation the common problem of the most learners is understanding factors 

of a number and also identifying a square number. This clearly indicates that their 

basic number sense is not well-structured.    

In this workshop the GET teachers will be guided on the skills they need to 

develop for their learners to master and retain number sense for their progression 
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in mathematics. In addition, the FET teachers will be exposed to strategies that 

link their content on what was taught in the GET phase for learners to be able to 

connect new concepts (closing the gaps).   

The aims of the workshop: 

 To share strategies of introducing and developing the concept of numbers 

in different levels.   

 To expose GET and FET mathematics educators to what they need to share 

with each other when teaching mathematics.  

 To emphasise the important role of the GET mathematics teachers in the 

child’s learning of mathematics.   

 To develop teachers’ love of the subject that could be transferred to 

learners.  

 

1  2  3  4  5  6  7  8  9  10  

11  12  13  14  15  16  17  18  19  20  

21  22  23  24  25  26  27  28  29  30  

31  32  33  34  35  36  37  38  39  40  

41  42  43  44  45  46  47  48  49  50  

51  52  53  54  55  56  57  58  59  60  

61  62  63  64  65  66  67  68  69  70  

71  72  73  74  75  76  77  78  79  80  

81  82  83  84  85  86  87  88  89  90  

91  92  93  94  95  96  97  98  99  100  

 

CONTENT OF THE WORKSHOP 

Number development 

The participants will be introduced to numbers with a variety of 100 grid activities 

and be guided on how to do the hands on activities with the learners. In these 

activities the participants will investigate how the different types of numbers 

emerge from the 100 grid and also formulate a strategy to identify them. The 

application activities of these numbers will be done in different activities and 

teachers will also be given an opportunity to share how they will develop the use 

of these numbers in their daily teaching of mathematics.  
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CONCLUSION  

This workshop aims at addressing the concern of the FET mathematics educators 

about learners who lack content knowledge background of some concepts in 

mathematics. It will also encourage team teaching, consultation and networking 

among teachers at different grades and phases. It will open space and rapport for 

respect among GET and FET mathematics educators.     

 

REFERENCES  

Department of Basic Education (2011). Curriculum and Assessment Policy 

Statement.  Cape Town South Africa.  

Reys, R.E., & Yang, D.C. (1998). Relationship between computational 

performance and number sense among sixth- and eighth-grade students in 

Taiwan. Journal of Research in Mathematics Education, 29, pp. 39-58. 

 

 

GEOGEBRA AS A TOOL TO INTRODUCE AND EXTEND 

THE THEOREM OF PYTHAGORAS 

Ingrid Mostert1 & Marie Joubert2 

1,2AIMSSEC 

 

Do your learners know the rule for Pythagoras’ theorem off-by-heart but still fail 

to apply it correctly? In this workshop we will explore how GeoGebra can be 

used to introduce the theorem of Pythagoras and to begin to embed an 

understanding of when and how it can be used. The interactive and dynamic 

nature of GeoGebra provides learners with the opportunity to explore the 

relationship between the areas of squares on the sides of many different triangles 

and therefore to come up with their own conjecture before formally being 

introduced to the theorem. 

 

TARGET AUDIENCE:                                  Senior & FET Phase educators 

DURATION:        1 hours 

MAXIMUM NUMBER OF PARTICIPATION: 30 participants 

 

MOTIVATION 

As technology becomes cheaper, more and more teachers will have access to 

interactive whiteboards and tablets in their classrooms. For mathematics teachers, 
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GeoGebra provides a rich interactive environment to use both during whole class 

teaching on an interactive whiteboard and during individual or pair work on 

tablets. For this to do be done effectively mathematics teachers need to 

understand and appreciate the power of GeoGebra: in particular the affordances 

it provides for learners to generate their own examples and therefore for teachers 

to gain insights into their learners’ thinking.  

The theorem of Pythagoras is often taught as an equation that needs to be 

remembered with little reference to when the equation is true, what the variables 

in the equation refer to or how it links to the cosine rule. GeoGebra provides an 

opportunity for learners to develop a deeper understanding of the relationship 

between the areas of the squares (and therefore the lengths of the sides) of a right 

angle triangle and to discover for themselves when the equation is true. 

This workshop will introduce teachers to a series of applets that have been 

designed to guide learners through an initial exploration of the theorem of 

Pythagoras. 

 

CONTENT OF THE WORKSHOP 

Introduction 

(10min) 

The workshop will begin with a brief discussion about the 

typical mistakes that learners make when applying the theorem 

of Pythagoras. 

Applets 

(40min) 

Participants will work through a series of GeoGebra applets, 

either on their own or in pairs. Individual or pair work will be 

interspersed with whole group discussions on an interactive 

whiteboard (if there is one available in the computer lab). The 

applets allow learners to discover for which triangles the sum of 

the squares on two sides of the triangle are equal to the square 

on the other side, to appreciate that the theorem allows one to 

find the lengths of unknown sides and to see how it is a special 

case of the cosine theorem. 

For participants who move through the applets quickly, 

additional applets will be available that highlighting the 

dynamic nature of GeoGebra and how this can be used to 

explore other concepts related to measurement such as the effect 

of doubling the area on the perimeter.  

Discussion 

(10min) 

Participants will have the opportunity to share their experiences 

of working through the applets and to discuss how the applets 

might give them insight into their learners’ thinking. 

Participants will also be encouraged to share ideas about how 
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the applets (or the ideas explored in the applets) can be adapted 

for use in their classrooms. 

 

ACTIVITIES: EXPLORING TRIANGLES 

In all of these activities you are encouraged to try make as many different 

examples as possible and notice as many things as possible. Point out the things 

you notice to your partner and see whether they agree with you. 

Bigger and smaller 

o Move the red dots.  

o What do you notice?  

o What stays the same and what changes? 

o Make a triangle so that the area of the blue square is definitely bigger than 

combined area of the two green squares.  

o Find another example, and another, and another.  

o What do you notice about the angle at the blue dot for all your examples? 

o Make a triangle so that the area of the blue square is definitely smaller 

than the combined area of the two green squares. 

o Find another example, and another, and another.  

o What do you notice about the angle at the blue dot for all your examples? 

o Do you think it is possible to make a triangle so that the area of the blue 

square is exactly equal to the combined area of the two green squares? 

 

Equal areas 1 

o Make a triangle so that the area of the blue square is equal to the 

combined area of the two green squares.  

o What do you notice about the angle at the blue dot? 

o Write down an “if…then…” statement about what you notice. 

o Do you think this statement will always be true? 

 

Equal areas 2 

o Test whether your statement (hypothesis) is true for this triangle 

 

Equal areas 3 

o Move the red dots.  

o What do you notice?  

o What stays the same and what changes? 

o What is different to the previous triangles? 

o Make a triangle so that the area of the blue square is equal to the 

combined area of the two green squares.  
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o Find another example, and another, and another.  

o Can you find an example where your statement (hypothesis) is NOT true? 

 

Missing area 

o Move the red dots.  

o What do you notice?  

o What stays the same and what changes? 

o What is different to the previous triangles? 

o Make any right angle triangle  

o Work out the missing area 

o Click in the empty check box to check your answer 

o Click in the check box again to hide the area 

o Test yourself 

 Use the check boxes to show two of the three areas 

 Make any right angle triangle 

 Work out the third area 

 Check your answer 

 

Missing side 

o Make any right angle triangle  

o Work out the length of the blue side of the triangle (round off to 3 decimal 

places) 

o Click in the empty check box to check your answer 

o Click in the check box again to hide the length of the side 

o Test yourself 

 Use the check boxes to show two of the three sides 

 Make any right angle triangle 

 Work out the length of the third side 

 Check your answer 

 

o Challenge 

 Find right angle triangles with the length of all three sides as whole 

numbers 

 How many can you find? 
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USING THE KNOWLEDGE OF THE BONDS OF 5 AND 10 TO 

DEVELOP EFFICIENT ADDITION AND SUBTRACTION 

STRATEGIES IN ANY NUMBER RANGE 

Ursula Röntsch 

Grove and Capricorn Primary Schools 

 

TARGET AUDIENCE:                                           Foundation Phase educators 

DURATION:                 1 hours 

MAXIMUM NUMBER OF PARTICIPATION: 50 participants                                

 

MOTIVATION 

Many pupils continue to make use of counting on and back in ones when 

calculating.  We can support them to be more efficient in making use of their 

knowledge of bonds of 5 and 10.  It is daunting for pupils to learn combinations 

(bonds) of all the numbers up to 20, and to do addition and subtraction 

calculations with 2 and 3 digit numbers as expecting in the curriculum in the 

Foundation Phase. In this session, participants will work on several tasks 

designed for quick retrieval of number bonds and strategies such as ‘filling up the 

ten’ using an empty number line to develop efficient addition and subtraction 

calculations in any number range.  

This 1 hour workshop offers hands on experience of games and activities to 

support the development of efficient addition and subtraction strategies. 

Having a flexible understanding of the bonds up to 10 is an important skill.  In 

this session, demonstrating with several different, easy to make models and 

games participants will be actively engaged in developing and sharing ideas on 

how to learn the bonds. And applying the knowledge of the bonds of 5 and 10 

particularly, we will ‘go to the nearest 10’ for efficient calculating. Participants 

will be engaged in applying this strategy of addition and subtraction calculations 

to any number range. 

The presenter is an experienced Foundation Phase teacher having taught in a 

suburban school with practical experience in a township school. 
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THE SOUTH AFRICA I KNOW, THE HOME I UNDERSTAND 

Desiree Timmet 

Statistics South Africa 

 

TARGET AUDIENCE:                                           GET & FET Phase educators 

DURATION:                 1 hours 

MAXIMUM NUMBER OF PARTICIPATION: 50 participants                                

(Dependent on number of computers in the lab)  

 

MOTIVATION 

The Curriculum and Assessment Policy Statements (CAPS) indicates that data 

handling contexts should be selected to build awareness of social, economic and 

environmental issues. Statistics South Africa has a software program that is freely 

available and easy to navigate with such contexts. Therefore, educators would be 

guided to explore data that is relevant to the learners and their environment. 

Information that would broaden their knowledge nationally, provincially, in their 

district and the town/city where they reside. Working with real data will be more 

meaningful and relevant to our learners. 

In this workshop educators will be given hands-on computer experience on 

accessing data from Statistics South Africa. Participants would then be led to 

create tables and graphs and set original assessments that would stimulate the 

inquisitive minds of our learners. …The South Africa I know, the home I 

understand. 

This workshop would also promote one of the aims of the curriculum that states 

that: “The National Curriculum Statement Grades R-12 gives expression to the 

knowledge, skills and values worth learning in South African schools. This 

curriculum aims to ensure that children acquire and apply knowledge and skills 

in ways that are meaningful to their own lives. In this regard, the curriculum 

promotes knowledge in local contexts, while being sensitive to global 

imperatives”. 
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HOW I TEACH ADDITION AND SUBTRACTION IN A 

GRADE 3 INCLUSIVE CLASSROOM 

Tracey-Lee Bester 

Capricorn Primary School 

 

TARGET AUDIENCE: Foundation Phase educators 

 

INTRODUCTION 

Inclusive Education has been adopted into our curriculum in 2010. “Inclusivity 

should become a central part of the organisation, planning and teaching at school” 

(DoE, 2010). As a foundation phase teacher, I have come across a wide range of 

learning barriers in the area of mathematics. Learners seldom grasp concepts if 

it’s only taught in one particular way. In my presentation I will engage the 

participants on how to have a successful inclusive mathematics classroom.  

 

CONTENT 

I will be showcasing different strategies for grasping learners’ attention with 

various needs-auditory, visual and kinetic. In addition, these strategies assists 

teachers to engage the leaners and reach the goals set out in CAPS in developing 

their number vocabulary, number concept and calculation and application skills. 

According to the CAPS these are the specific skills that the learner should obtain 

as they venture into mathematics. Many learners are unable to reach the specific 

skills due to their learning barriers. The How I Teach (HIT) session will look at 

how to teach these learners with learning barriers. Furthermore, how to engage 

the learners with learning barriers to the level of understanding, will be discussed. 

As a foundation phase teacher, I have struggled with teaching learners with 

learning barriers and want to share practical ideas to empower the teacher to teach 

for inclusivity. The HIT will focus on the content area, Numbers Operations and 

Relationships. Specifically, the HIT session will deal with addition and 

subtraction exploring practical ways in teaching and communicating in the 

inclusive classroom. 

 

CONCLUSION 

Educators will engage in discussions. In addition, they will explore practical 

illustrations. The session will encourage teachers to listen (to their learners’ 

explanations), communicate, think, reason logically and apply mathematical 

knowledge gained. 
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HOW I TEACH DIVISION OF FRACTIONS USING 

MANIPULATIVES IN GRADE 8 

Tinoda Chimhande 

Witwatersrand University 

 

TARGET AUDIENCE: Senior Phase educators 

 

INTRODUCTION 

In this paper I present a conceptual lesson to help teachers understand why one 

can invert and multiply to divide fractions. The topic was chosen because it is a 

topic that most teachers understand only instrumentally. When teaching division 

of fractions, teachers often teach the invert-and-multiply algorithm, which 

learners simply memorize (Sharp & Adams, 2002). According to Sharp & Adams 

(2002), “For many learners, using the invert-and-multiply algorithm is an activity 

completely isolated from concepts and meaning” because the teacher simply tells 

the learner a procedure without conceptual basis (p. 336). Further, “learners who 

know only rules for computing have limited ability to generalize the information 

to other situations, especially when facing complex problems” (Wu, 2001, p. 

174). As a result division of fractions continues to be one of the most challenging 

mathematical concepts for the learners. Learners’ misconceptions with dividing 

fractions are for the most part conceptual not procedural. For example, from their 

experience with whole numbers, many learners develop a belief that division 

makes smaller. 

 

There is substantial evidence to suggest that the effective use of visuals in fraction 

tasks is important (Siebert & Gaskin, 2006). “By giving learners concrete ways 

to divide fractions using manipulatives such as pattern blocks, tiles, and cubes 

can contribute to the development of well grounded, interconnected 

understandings of mathematical ideas” (Stein & Bovalino, 2001, p.356). Stein 

and Bovalino believe that getting learners to think about mathematics in ways 

that go beyond using procedures to solve routine problems is an important goal 

of the mathematics reform. Teachers must recognize the importance of 

conceptual knowledge in their efforts to help learners build procedural knowledge 

(Philipp & Vincent, 2003). Manipulatives help learners grasp these concepts by 

developing a meaning for the operations rather than the application of rote 

procedures (Naiser, Wright, & Capraro, 2004). In this paper I show how I use 

manipulatives to teach division of fractions in grade 8. The activities are 

sequenced in such a way that learners are guided to the generalization of division 

of fractions which most learners and some teachers use without understanding. 
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CONTENT OF THE HIT SESSION 

Activity 1 

Pose the following situation to the class. 

I have six squares that I want to divide by one half. How many pieces would I 

have? 

 

1. Ask students to draw a picture to represent the problem. A sample response 

should be 

 

 
 

2. Ask the following guiding questions: 

 How many squares did I have? (6) 

 What size did I want? (
1

2
) 

 How many pieces of that size do we have? (12) 

 Ask students how this situation would be represented as a mathematical 

sentence. Guide the discussion to obtain the number sentence 6 ÷ 
1

2
 = 12 

 

Activity 2 

 

Place students in pairs and pose two other situations. Ask them to model each 

situation and write a mathematical sentence that represents each situation. 

 

a. I have one half of a rectangle and I want to divide it by one fourth. How 

many pieces would I have? 

b. How many times does 
1

6
 fits into 

2

3
 

 

Monitor the partners working on the two questions and ask the same type of 

guiding questions when learners appear to be struggling with how to represent 

the situation. The solutions should resemble the following: 

 

a. This represents having one 

half of the rectangle.  
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            This represents dividing 

             the rectangle into pieces 

             whose size is one fourth. The learners then need to answer the question 

             of how many pieces of size one fourth do I have? 

 

 

b. This represents having two 

 thirds of the rectangle.  

 

            This represents dividing 

             the rectangle into pieces 

             whose size is one sixth. The learners then need to answer the question 

             of how many pieces of size one sixth do I have? 

 

1. Ask the partners to write a number sentence for each problem 

(𝑎.  
1

2
 ÷   

1

4
  = 2               b.  

2

3
 ÷  

1

6
= 4) 

Ask for two volunteers to provide the number sentences. Ask the learners why 

they placed the numbers in that order. 

2. Write the number sentences on the chalkboard or white board after each 

question, noting the relationships among the numbers in each number 

sentence. Have learners look for any patterns or relationships they note in the 

number sentences. 

3. Have partners make conjectures or descriptions as to what they believe is 

happening when they divide a number by a fraction. Ask partners to share their 

conjectures with the class. 

4. Record the conjectures and descriptions on the board, chart paper or on a 

transparency. 

 

Possible conjectures include: 

 When you divide by a fraction you get a whole number. 

 When you divide by a fraction you get a larger number. 

 When you divide by a fraction you multiply the whole number by the 

denominator. 

 

Manipulatives allow learners to feel more capable and competent because they 

do things on their own, and discover things on their own and they feel less 

dependent to their teachers. They will see real life applications of concepts rather 

than teaching them concepts, manipulatives allow them to literally grasp each 

situation and they will feel the relevance of the concepts. Manipulatives can keep 

the learners occupied. Attracts a lot of attention, and can keep it as long as it is 

developmentally appropriate. It is easier for learners to understand and reflect on 

the topic since everything happened under their control. It is also easier for them 
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to analyze what they did and it allows them to “play around the concepts”. 

However, lessons involving the use of manipulatives have to be carefully planned 

and take a lot of time.  

 

Tip for the teacher 

 

Use the conjectures to adjust the instructions as needed, determining whether 

learners are ready to work with more complex fractions. Learners can test their 

conjectures and refine their descriptions. The goal is to move learners to 

determining the algorithm for dividing by a fraction by a fraction. 

 

REFERENCES 

 
Naiser, E. A., Wright, W. E., & Capraro, R. M. (2004). Teaching fractions: Strategies used for teaching 
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HOW I TEACH MULTIPLICATION AND DIVISION IN A 

GRADE 3 CLASSROOM 

Shereen Corker 

Capricorn Primary School 

 

TARGET AUDIENCE:  Foundation Phase educators 

 

INTRODUCTION 

According to the ANA results one of the concerns is that most children struggle 

with division and multiplication. According to CAPS in Grade 3 learners are 

expected to multiply and divide any number by 2, 3, 4, 5 and 10. Furthermore 

learners are expected to use appropriate symbols (×, -, = and ÷). 

Teachers often complain and say that it is difficult to teach these concepts. At 

Capricorn Primary we believe that each learner is able to understand and grasp 

mathematical concepts differently. Therefore we teach with ‘differentiation’. 

There are many ways to teach mathematical concepts.   

 

CONTENT OF THE HIT SESSION 

The presentation will begin with various, practical ideas of how I teach 

multiplication and division. I will start with some mental maths activities and 

exploring how multiplication and division are ‘families’ e.g. 2×3=6 is equivalent 

(the same as) 3×2=6 and that 6÷2=3 and 6÷3=2. I will then focus on four related 

approaches/ representations: using the number line, number charts, the breaking 

up method and using the clue board.  

Three related approaches which may be new to many teachers are  

- using ‘empty number lines’ and  

- using ‘function machines/T- tables/clue boards’ 

- breaking up methods.  

 

These representations are explained in the Intermediate Phase CAPS, but do not 

feature in the Foundation Phase CAPS. As a Foundation Phase teacher I have 

found these approaches to be very useful at Grade 3 level, and to provide a bridge 

into the progression required at Grade 4, 5 and 6 levels. 

All of these approaches use the idea that you can break up a number into parts 

and multiply or divide each part. This distributive property is used for most 

multiplication and division approaches with bigger numbers. It is important to 
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realise that breaking up a number is not just in expanded notation form. So 25 = 

20 + 5, but 25 is also 12 + 12 + 1 and 25 = 20 + 4 + 1. Breaking up like this, 

makes more sense for a calculation like 25 ÷ 4. We need to let children be flexible 

about how they break up, and guide them to make sensible parts. The different 

representations then help them keep track of their calculation process.  

Dividing and multiplying on an empty number line 

--------------------------------------------------------------------------------------------- 

Multiplying on a number chart and using the clue board 

Clue board 

1x__ = 

2x__= 

4x__= 

8x__= 

10x __= 

 

CONCLUSION 

Throughout the workshop participants will be exposed to different types of 

questions that can be asked when teaching multiplication and division. This 

workshop will end with the participants having some ‘tools’ to teach 

multiplication and division.  

I work in a full service school in a township setting in Cape Town. I will share 

the way in which I flexibly approach multiplication and division at Grade 3 level, 

paying attention to the progression needed into the intermediate phase. These 

flexible approached can cater for all learners’ ‘inclusive’ needs. 
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INTERACTIVE LEARNING & TEACHING 

Sekano Gordon1 & Lebabo Samuel2  

1,2Royal Bafokeng Institute 

 

TARGET AUDIENCE: Senior & FET Phase educators 

 

INTRODUCTION 

Technology is becoming more prominent in today’s classrooms. Learners use 

IPads, computers, tablets, and smart boards while learning. In mathematics, these 

tools can be very useful for teachers to increase students’ access to information, 

ideas, and interactions that can support and enhance sense making, which is 

central to the process of taking ownership of knowledge. As such, our talk is 

based on how teachers can use IPads, tablets and computers in a classroom in 

order to engage students to identify mathematical concepts and relationships. 

 

CONTENT OF THE HIT SESSION 

As a demonstration of how we teach, a maths problem will be posed to the 

audience, thereafter, randomly selected teachers will write their solutions on the 

tablet or IPad (provided). Participants’ solutions will be projected on the screen 

while the instructor (teacher) and the audience (learners) simultaneously analyse 

the thinking behind their approach. As such, this method of instruction helps the 

teacher in knowing how learners think and solve problems, which is essential in 

teaching and learning of mathematics. Moreover, the projection is wireless so it 

allows for more engagement of learners while saving time. Disadvantages which 

can be encountered during lesson presentation would be, learners being unable to 

write using stylus pen, however, they become better with time. 

 

CONCLUSION 

Mathematics is a conceptual subject consequently, learners may have 

misconceptions of the concepts taught. Noticing the misconceptions of learners 

during the lesson is tremendously essential, and every teacher would like to 

correct them as early as possible and not only after assessments. Wireless 

projector connectivity using a tablet or an IPad has enormous benefits during 

class: it allows you to witness the approach your learners use and to clear any 

misconceptions during the lesson while saving time for trips to the front writing 

board. The talk will end with a demonstration of how teachers can make small 

lengths videos for their learner and send them to their smart phones. 
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HOW I TEACH FOUR BASIC OPERATIONS WITH 

ALGEBRAIC FRACTIONS IN GRADE 9 

Wandile Hlaleleni  

Butterworth High School 

 

TARGET AUDIENCE: Senior Phase educators 

 

In this HIT session, I intend to share the teaching of basic operations with 

algebraic fractions. Every operation has its inverse operation. Sum results from 

addition and is checked by subtraction. Difference is an outcome of subtraction 

and is checked by addition. Hence we say the inverse of addition is subtraction 

and vice versa. Similarly, the product and multiplication are each other inverses. 

Learners who understand the inverse operations and check their answers, are 

confident with solving mathematical problems. I have observed the 

aforementioned over the past twenty six years. Consequently, I pose the question: 

“How do we develop confident learners through the use of inverse operations?” 

When teaching, why don’t we let learners to use inverse operations, for example 

9 + 7 = 16 is similar to 16 – 7 = 9. In addition, 7×5 =35 can be represented as 

35 ÷5 =7. Using inverse operations will build learners’ confidence in solving 

mathematical problems. Furthermore, as teachers we need to critically use 

textbooks in conjunction with our own learning materials. 

 

INTRODUCTION 

When revising grade 8 work, I ask learners to determine L.C.Ms. This revision 

assists my learners to understand addition and subtraction of fractions. I remind 

the learners about the procedures of dividing and multiplying simple common 

fractions. Thereafter I teach the basic rules of dividing fractions using 

diagrammatical representation of fractions for conceptual understanding. 

 

CONTENT OF THE HIT SESSION 

Having asked the learners about L.C.Ms or having taught them how to determine 

L.C.M I usually afford them an opportunity to use the L.C.M buy asking them to 

simplify 

   
𝑎+𝑏

5
 + 

𝑎−2𝑏

3
 - 

𝑎+4𝑏

4
 

Solution  
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The L.C.M of 5; 3 and 4 is 60.  Thereafter they use the LCM to add the fraction. 

12(𝑎 + 𝑏) + 20(𝑎 − 2𝑏) − 15(𝑎 + 4𝑏)

60
 

                                              = 
12𝑎+12𝑏+20𝑎−40𝑏−15𝑎−60𝑏

60
 

                                               =
17𝑎−88𝑏

60
 

Inverse operations are used to get the above answer. 

Checking 

17𝑎−88𝑏

60
 -

𝑎−2𝑏

3
 + 

𝑎+4𝑏

4
           L.C.M = 60 

1(17𝑎 − 88𝑏) − 20(𝑎 − 2𝑏) + 15(𝑎 + 4𝑏)

60
 

                                   = 
17𝑎−88𝑏−20𝑎+40𝑏+15𝑎+60𝑏

60
 

                                   =  
12𝑎+12𝑏

60
 =

12(𝑎+𝑏)

60
 = 

𝑎+𝑏

5
 

The inverse operation   
𝑎+𝑏 

5
 , which the first term of our original fraction is.  

 

Simplify    :  
𝑥2+𝑥−20

𝑥2−𝑥−20
 × 

𝑥2−5𝑥

𝑥2+5𝑥
 

Solution 

Factorise the numerators and denominators and cancel common factors of 

numerators and denominators. 

(𝑥+5)(𝑥−4)

(𝑥−5)(𝑥+4)
 × 

𝑥(𝑥−5)

𝑥(𝑥+5)
 

= 
𝑥−4

𝑥+4
  

Checking 

The inverse of multiplication is division 

𝑥−4

𝑥+4
 ÷

𝑥2−5𝑥

𝑥2+5𝑥
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𝑥−4

𝑥+4
 ×

𝑥2+5𝑥

𝑥2−5𝑥
  (Remember we change ÷ to × and invert the divisor) 

= 
𝑥−4

𝑥+4
×

𝑥(𝑥+5)

𝑥(𝑥−5)
 

= 
𝑥2+𝑥−20

𝑥2_𝑥−20
 

We get the original fraction indicates that our solution for multiplication is 

correct. More examples are done in class. I also reinforce concepts through 

cooperative groups known as maths clubs. 

 

CONCLUSION 

The use of inverse operations help learners develop high self-esteem in the 

learning of mathematics and to overcome mathematics anxiety. In addition, we 

can adopt peer teaching strategies to allow weaker learners to learn from their 

knowledgeable peers?  Thus encouraging the gifted learners to assist us through 

peer tutoring? 

 

HOW I TEACH FRAC
𝟏

𝟏
ION 

𝒇

𝒖𝒏
 

Pieter Kirsten  

Brandwag Primary, Bloemfontein 

 

TARGET AUDIENCE: Intermediate Senior Phase educators 

 

INTRODUCTION 

Fraction means part of a whole number. There are many ways on how to teach 

fractions. The success or failure of the learner to understand fractions depends on 

the teaching method used.  

It's been said that if a student understands fractions, they will understand any 

mathematical concept.  It is therefore very important for every mathematics 

teacher to know how to teach fractions in the best possible way and to be 

extremely enthusiastic when teaching fractions in general. Something I do in my 

own class, that I find very useful, is to use the proper mathematical terms for what 

we are doing, regardless of age. I am not afraid of using the terms "numerator" or 
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"denominator" and use it CONSISTENTLY (I even let the children repeat those 

two words numerous times). 

In this presentation, I am going to start off by explaining how not to teach 

fractions. 

Examples are: teaching just to get my salary at the end of the month; teaching 

without using the resources that are available; teaching fractions in such a way 

that the learners won’t pass. As Keith Kressin argues, “teaching is explained to 

the child, not given to him to read”. 

Secondly, I will continue, as I believe the correct way of teaching fractions should 

be.  

I always encourage the teachers from my school and other teachers (who are 

teaching mathematics) to be extremely enthusiastic and to find new ideas of 

presenting lessons. My title for the day is Fraction Fun; I would like to show how 

I go about teaching fractions.  I would also like to expand on available resources 

that can be used to ensure that the learners enjoy mathematics. 

 

CONTENT OF THE HIT SESSION 

As many teachers and parents know, learning the various fraction operations can 

be difficult. However, by using creative ways instead of merely presenting a rule, 

such as visual models improves learners’ understanding of fractions. Using 

fractional examples helps the learners to immediately recognize the study of 

fractions.   

• Introduce the pizza as an instrument to teach the concept of the fraction.  

• Using Lego’s to learn fractions.  

• GeoGebra videos 

 

CONCLUSION 

Always use creative ways to encourage the learners to do better. Teaching 

fraction through short-cuts leads to misconceptions. The learners who learns 

fractions this way and struggle with the concept of LCD in algebra and further in 

calculus.  

Be enthusiastic in teaching fractions and all other mathematical concepts. 

 

REFERENCES 

Gibson, J. (undated). How to Teach Fractions. Downloaded from 

www.mathgoodies.com  

http://www.mathgoodies.com/
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HOW I TEACH FINANCE (INCOME TAX) 

Mpata Salmina Letsoalo 

Ngwana-Mohube High School, Ga-Mphahlele Seleteng, Limpopo 

 

TARGET AUDIENCE: FET mathematics literacy teachers  

 

I decided to talk about how I teach finance after realising that it is a crucial 

matter in everyone’s life. Our learners need to be exposed to issues like income 

tax before they enter the job market. They need to know what income tax is, its 

importance and how the Receiver of Revenue or Taxman is going to tax their 

income so that they won’t be surprised when their expected salaries have 

decreased and start to think that their employers are taking advantage or 

cheating them.  

I also realised that learners experience difficulties when they have to solve 

income tax problems and they have a negative attitude towards the concept, 

ultimately causing them to lose marks unnecessarily. 

During this session I will share my approach to teaching the topic and will invite 

other teachers to share with us problems their learners have with this topic and 

how they solve these problems. 

 

CONTENT OF THE HIT SESSION 

When I introduce my lesson, I usually ask my learners questions like the 

following ones in order to find out what they already know about what I’m 

intended to teach: 

1. What do you know about income tax and what is used for? 

2. What do you think life would be like if services like education, health and 

welfare were not free?  

3. How would people’s lives, both the workers and disadvantaged communities, 

be affected by an increase in income tax? 

Expected Answers From Learners. 

1. Income tax is a compulsory contribution to state revenue, levied on workers’ 

income and business profits. It is used for education, health services, housing, 

welfare, municipal developments, etc. 

2. Life would be difficult for most people who would then not able to be educated 

and not able to afford medical care. 
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3. The working class and business people’s lives would be negatively affected if 

the rates are high as they would have less money left over from their salaries to 

spend on their everyday lives.  The disadvantaged people would benefit from an 

increase in income tax as the government would have more money to spend on 

education, health and welfare. 

 

STEP 2:  Further Discussion (driven by the learners’ responses) 

If learners are not informed about issues related to tax, then I explain to them 

what salary, gross income, income tax, UIF, pension funds, medical aid 

contribution, net pay, tax rebates, tax thresholds, payslips, IRP5s and tax tables 

are, and discuss with them who has to pay tax, its purpose etc. 

Definitions that I use to guide me 

• A salary is the money paid to an employee at the end of every month. 

• A gross income is the money paid to an employee before any deductions. 

• Income tax is the money which must be paid to the South African Revenue 

Service (SARS) by all people who has an income and businesses. 

• UIF: 1% of the worker’s salary is contributed by an employer and 1% is 

contributed by the worker to the Unemployment Insurance Fund (UIF) every 

month.  When the worker who has contributed to this fund is unemployed or 

pregnant, they can claim benefits from the UIF for 6 months. 

• Pension fund: Where workers are members of a pension fund, money is 

deducted from their salary each month and invested so that they have a pension 

when they retire. 

• Medical aid: When workers are members of a medical aid, they contribute 

money each month and then if they need medication or medical treatment, the 

medical aid pays all or part of the costs. 

• Net pay is the money remaining after deductions have been made from a 

monthly salary. 

• Tax rebates are fixed amounts deductible from tax payable according to the tax 

tables.   

• A tax threshold is the amount above which income tax becomes payable.  (In 

2016 the tax threshold for workers less than 65 is R73 650.) 

• A payslip is a document which gives information about the worker’s gross 

income, taxable and non-taxable deductions including the net pay. 

• An IRP5 form is a summary of a worker’s total income and all deductions for 

a specific tax year. 

• A tax table is a table showing the tax rates for individuals for a specific tax 

year.  
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I teach learners how to calculate income tax later on and give them activities to 

solve. 

CONCLUSION 

By the end of the lesson, the learners will have realised that income tax is very 

important in people’s lives as the money raised is used for essential services like 

roads, health, social grants, water, sanitation, houses and education. It will serve 

as an eye opener to leaners before they enter the job market and encourage them 

to act as responsible citizens of our country especially if they start their own 

businesses. Once we have done income tax calculations, learners will be able to 

verify, when they start working, whether their income tax is correctly calculated. 

 

REFERENCES 

Oliver, S. & Fourie, D. (2013). Spot on Mathematical Literacy. Heinemann, Sandton 

Moosa, R.I. (2013). Viva Mathematical Literacy. Cape Town: Vivlia. 

 

 

 

SING INFORMAL MATHEMATICS LANGUAGE TO 

EXPLAIN INEQUALITY QUESTIONS IN ALGEBRAIC 

FUNCTIONS 

Emmanuel Azwidowi Libusha  

University of Johannesburg 

 

TARGET AUDIENCE: FET mathematics literacy teachers  

 

Using the language of learning and teaching to interpret the language of 

mathematics (register) create a hindrance for development of learners’ 

conceptual understanding of mathematics. Mathematics on its own is a language 

and it is the role of a teacher to interpret the formal mathematics language to 

help learners gain access to the conceptual understanding of mathematics topic. 

Inequalities, a sub-section under the algebra and functions strand in the 

mathematics curriculum (FET) needs clear interpretation of what is being said 

mathematically for one to understand the question asked during assessments. 

This presentation seeks to assist teachers in developing learners’ conceptual 

understanding of solving inequality problems in algebraic functions. 
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INTRODUCTION 

The TIMS study showed that South African learners performed at the bottom of 

all participating countries. Furthermore, studies conducted locally suggests that 

one of the issues affecting the learning of mathematics is limited proficiency in 

the language of mathematics (Howie, 2002; Setati & Adler, 2001). Given the 

complexity of the language landscape in South Africa, this presentation seeks to 

unpack the concept of inequalities in graphs and impart teachers who are 

differently empowered linguistically with a skill to facilitate access to the 

language of mathematics in a school where learners are assumed to be proficient 

in English. 

A particular problem that is highlighted every year when feedback is given on 

matric papers after attending the road shows where feedback is given on matric 

papers is that the graphical inequality questions are one of the least answered 

questions.   

 

CONTENT OF THE HIT SESSION 

What the talk is about? 

This talk is about the use of simple everyday English language to help learners to 

gain conceptual understanding of inequalities in functions. How a teacher can 

explain what the domain and the range are without saying all the set of x values 

for the domain and all the set of y-values for the range. In this presentation I use 

the activities of questions known to the learners and teachers and the outline what 

the questions are asking learners in simple English. 

 

What am I going to do in the talk? 

I will ask the attendants to answer the questions that are given in the content paper 

(see attached) using the informal mathematics language and then explain to them 

how this question becomes tricky to learners because of formal mathematics 

language that is sometimes poorly explained to learners 

 

CONCLUSION 

When inequality concept is not properly explained, learners turn to use algebra 

when solving these problems despite the question indicating this should be done 

graphically. However, the marks are always very little to bring in algebra to solve 

the problem. Learners need to understand what is expected of them when this 

type of question is asked. Table one give a clear understanding of how an informal 

mathematic language can be used to assist learners in gaining conceptual 
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understanding of inequalities. Understanding this concept, helps learners link the 

question with the mathematics and not just look at the question in isolation.  

Though some teachers link this section with the inequality section, they fail to 

explain to learners why the algebraic method ends in just a parabola. This lack of 

explanation does not give clear understanding of what the question is asking (see 

table 2). 

The downfall of using this particular method of teaching is the fact that learners 

gets stuck in the informal mathematical language and then fail to translate the 

informal mathematics language into the formal mathematics language. The 

transition between the two languages must be emphasized so that learners can 

access the skill of switching between the formal and informal. Also bearing in 

mind that the formal mathematics language is the one that is assessed. 

 

Table 1: Use of an informal mathematic language to explain inequalities 

For what value of x is f(x) ≥ g(x) if f(x) = x2+3x-4 and g(x) = x+4 

Graphically: In an Informal mathematic language, this question is asking where 

you will find the parabola graph on top of the straight line graph looking at the 

x-axis 

 

From -4 to the negative infinity and from 2 to the positive infinity 
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Table 2: Example of a question with no explanation  

Algebraically: 

 x2+3x-4 ≥ x+4 

x2+3x-x-4-4 ≥ 0 

x2+2x-8 ≥ 0         

 

 

 

 

x≤-4 or x≥2 

 

REFERENCES 

Setati, M., & Adler, J. (2001). Between languages and discourse: Language practice in primary 

multilingual mathematics classroom in South Africa. Educational Studies in Mathematics, 43(3), 241-

269. 

Howie, S. (2002). English language proficiency and contextual factors influencing mathematics 

achievement of secondary pupil in South Africa. Den Hagg: CIP-Gegevens Koninklike Biblioteek. 
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HOW I TEACH EXPONENTIAL FUNCTIONS 

Tamboita Machini-Mashava 

Sandringham High School 

 

TARGET AUDIENCE: FET Phase teachers  

The presentation is aimed at exploring possible ways by which learners can be 

assisted to understand that the graph of the exponential function does not touch 

the asymptote. It is also aimed at assisting teachers gain more insight on possible 

ways of effectively teaching learners exponential functions. 

 

INTRODUCTION 

Although the graphical representation of functions is very important, the 

behaviour of the exponential function is better understood using tables of values. 

The graph of the function may give the impression that it touches the asymptote 

when it does not. A table of values can be used to show that the graph does not 

touch the asymptote. 

When I introduce exponential functions, I assume the following pre-knowledge: 

the concept of function, how to produce a table of values, the linear and quadratic 

functions, and domain and range.  

In my introduction to the exponential function, I ask learners to produce tables of 

values for given values of 𝑥 for the functions of the form  𝑦 = 𝑏𝑥 

𝑦 = 2𝑥            𝑦 = 3𝑥            𝑦 = 4𝑥 

 

  

𝑥 

−2 −1 0 1 2 3 

𝑦 = 2𝑥 0.25 0,5 1 2 4 8 

 

𝑥 −2 −1 0 1 2 3 

𝑦 = 3𝑥 0.1111 0, 333 1 3 9 27 

 

𝑥 −2 −1 0 1 2 3 

𝑦 = 4𝑥 0,0625 0,25 1 4 16 64 
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I get learners to draw the graphs using the tables of values obtained above after 

which they have to discussed some trends in the tables and on the drawn graphs. 

The graphs below have been produced in GeoGebra and one can see that it looks 

like all 3 graphs touch the 𝑥-axis.  

 

 

 

Some of the issues to be discussed are the following properties: 

 Whether the function is decreasing or increasing   

 The domain of the function (𝑥 ∈ 𝑅) 

 The range of the function (𝑦 > 0). This is where the teacher needs to convince 

the learners. Hence, the teacher needs to go back to the tables and extend the 

choice of 𝑥 values to smaller values on the left hand side. The reason why 

learners may not be convinced is because our textbooks, together with us as 

teachers, often deal only with the 𝑥 values greater than−10. I think it’s 

important to work with much smaller values of 𝑥. 

To convince learners that the graph will never reach the 𝑥-axis, we can explain 

as follows: when we work with exponents, we cannot 2 become zero by raising 

it to a power. Also, 2 cannot be changed into a negative number by raising it to a 

power. Therefore, exponential graphs, of the nature above, never go below the 𝑥-

axis into negative y-values despite their appearance. The graph of y = 2x is always 

above the x-axis, even if only by a very small amount. 

The question that we need to answer is: “Why does the graph seem to be lying 

right on the x-axis?” Maybe one of the factors we should take into account is the 

characteristics of negative exponents. For instance, if we have 𝑥 = −5 the 

exponential expression would be y= 2−5 = 
1

32
 which is small. Each time that we 
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go to the left by one unit on the 𝑥-axis, the 𝑦-value is only half as high above the 

𝑥-axis as it had been for the previous 𝑥-value. That is, while 𝑦 =
1

32
 for𝑥 = −5, 

the distance will be only as half high at 𝑦 =
1

64
 for 𝑥 =  −6. The line never 

actually touches or crosses the 𝑥-axis, from the visual perspective, the line seems 

to be on top of the 𝑥-axis on the left hand side. 

If we use a package like GeoGebra and we zoom closer, we will discover that the 

graph does not lie on the 𝑥-axis.   

When we use tables of values or computers to find some points, we must be aware 

that the calculating device will at certain times show zero for values very close to 

zero. This is because the calculating device is programmed to carry only a specific 

number of decimals after which it just simply rounds to zero. This is just a 

limitation of the technology. The 𝑦-values in the cases provided above will 

always be positive though very small. Hence, the graph always stays above the 

𝑥-axis. 

 

Let us relook at the graph of y= 2𝑥 

 

 

 

Learners should draw some conclusions from the analysis of both the tables and 

graphs. One of the observations made is that as 𝑥 becomes smaller, the value of 

𝑦 also becomes very small. I use values such as 𝑥 = −1000;  𝑥 = −100 and  𝑥 =
−10 to convince my learners that the graph never touches the line y = 0. This 
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implies that as long as 𝑥 has a value, there always will be a value of 𝑦 which is 

not zero. 

Then I introduce the notion of horizontal asymptote.  

 I use Excel and GeoGebra to assist me to explain some misconceptions. 

 I now introduce the idea of the horizontal and vertical asymptote.  

 After the above, I introduce functions of the form:𝑦 = 𝑎. 𝑏𝑥 and the vertical 

shift𝑦 = 𝑎. 𝑏𝑥 + 𝑞. Learners are required to draw another set of table of values 

and construct graphs where a = 2 and q = 3. Use GeoGebra to help come up 

with more accurate results. 

 

REFERENCE  

http://www.purplemath.com/modules/graphexp.htm accessed on 6 March 2016 

` 

 

INTRODUCING MULTIPLICATION IN FOUNDATION 

PHASE 

Melissa Mentoor 

Capricorn Primary School 

 

TARGET AUDIENCE: Foundation Phase teachers  

 

INTRODUCTION 

Children are encouraged to develop a mental picture of the number system. For 

the mental picture to be visualized learners need to have practical calculation 

opportunities. Therefore, it is very important that learners get introduced to 

multiplication in the most basic form at the earliest opportunity. Children are able 

to solve a variety of problems by combining counting, grouping and addition.   

 

CONTENT OF THE HIT SESSION 

Before solving multiplication problems, learners should have the ability to count 

in twos, fives and tens.  Multiplication is introduced as counting repeated groups 

of the same size (repeated addition).  Drawings and concrete apparatus is used to 

represent these groups. Multiplication is then recognised as repeated addition. 

Apparatus and songs are used as one of the methods when introducing 

multiplication as well as drawings. The calculating multiplication is also 

demonstrated on the number line. 

http://www.purplemath.com/modules/graphexp.htm
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Story sums or word problems help make calculations clear, it is easier to visually 

understand the problem and which problem solving method to use. Word 

problems are also used to make the problem realistic and easier to solve.  

Different vocabulary and activities relating to the introduction of multiplication 

will be shown.  Multiplication facts will also be highlighted, such as, a number 

multiplied by one or a number multiplied by two. 

 

CONCLUSION 

It is very important that the relationship between addition and multiplication is 

made easier to understand. Learners are introduced to multiplication by using 

different methods to equip them to solve multiplication with higher number 

ranges. 

 

 

 

HOW I INTRODUCE A NUMBER LINE IN A GRADE 1 

CLASSROOM  

Tamryn Middelkoop 

Capricorn Primary School 

 

TARGET AUDIENCE: Foundation Phase teachers  

 

INTRODUCTION 

What is a number line? A number line is a line on which numbers are marked at 

intervals. A number line is a problem solving technique learners use in order to 

solve mathematical problems and explain solutions. The number line can be used 

to illustrate simple numerical operations such as (+, - , x and ÷). Although 

teachers today have many options for modelling mathematics, the number line is 

an important and useful concrete visual aid. In Grade 1 children are expected to 

count in 2’s, 5’s and 10’s which then forms the basis for the next grade. A number 

line can be very helpful for this. Learners are able to physically and practically 

show how to move from one number to the next. 

According to CAPS, learners are expected to count forwards and backwards, 

recognise, identify and read numbers. Children are taught how to add and subtract 

as soon as they start school. Thus number lines are particularly useful with 

addition and subtraction problems. 
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CONTENT OF THE HIT SESSION 

In the Grade R, learners are taught how to order numbers. In Grade 1 we continue 

and consolidate this. In the presentation participants are given a blank number 

line and will be asked to put numbers in ordinal order. Examples given will be of 

numbers that are in ascending and descending order. This reinforces the counting 

sequence and number recognition. An enlarged number line can be used for them 

to jump while adding and subtracting. The visual support that the number line 

provides helps learners grow from concrete to abstract thinking. 

A variety of number line games are played and songs are sung to make learning 

more fun and engage learners on all levels. This is a fun an easy way to practice 

for those with various learning barriers. 

 Participants will be taught how to make their own number line. 

 

 

 

 

CONCLUSION 

Throughout the workshop participants will be exposed to questions that can be 

asked when teaching addition and subtraction on a number line. 

The work shop will end with the participants being able to create, introduce and 

teach learners how to add and subtract on an empty number line. 
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HOW I TEACH MEASUREMENT (TIME) 

 Mabu Mohapi1 & Dimakatso Molale2  

1Boaramelo Combined School; 2Rouxville Primary School 

Xhariep District 

 

TARGET AUDIENCE: Foundation Phase teachers  

 

INTRODUCTION 

Webster (1999) defines measurement as “the act or process of measuring 

something; e.g. size, time, length or amount”. Why did we choose to present 

time? Time is a difficult concept for young learners to understand. But, games 

can be very effective way of introducing time to young learners. It is therefore 

important to make sure that learners get understandings of different ways of how 

time can be measured. Learners must also be exposed to the reading of time using 

digital, analogue, calendars and stopwatches. In addition, we chose “time” 

because it is imperative for learners to develop a skill of calculating mentally by 

being able to subtract or add units of time in problem solving.   

 

CONTENT OF THE HIT SESSION 

Experience has taught us that, most teachers perceived measurement as an act of 

using a ruler, meter stick or measuring tape. As we studied more, we realised that, 

measurement as a topic is broad. We can measure time, learners’ performance, 

temperature, mass, area, volume, quantity etc. In this presentation, we focus on 

“time using digital and analogue clock”. We are going to show teachers how 

learners can tell time on analogue and digital clocks by playing games.  

Teacher tips: “Watching sport is a great way to introduce your child to the concept 

of time. Many team sports are time limited, with definite divisions such as half 

time, quarter time and full time” (Family Maths, UFS). 
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HOW I TEACH EQUIVALENT FRACTIONS  

(USING PAPER FOLDING) 

 Matseliso Nolina Mokotjo 

Malebaleba Primary School 

 Lejweleputswa District-Free State  

 

TARGET AUDIENCE: Intermediate Phase teachers  

 

INTRODUCTION 

My presentation is based on how to teach/present equivalent fraction using paper 

strips. In this presentation, participants will be able to fold/make a half (
1

2
) and 

fold it to get 
2

4
 which is an equivalent fraction to 

1

2
 . In addition, they will fold the 

paper in to 
3

6
  etc. By so doing the participants will be able to count for themselves 

without being told. Further, in this presentation, participants will be shown how 

they can assist learners to simplify a fraction which leads to better understanding 

of equivalency bearing in mind that seeing is believing. 

 

CONTENT OF THE HIT SESSION 

I have used the methods discussed in the HIT session with my learners for quite 

some time. The physically folding of paper strips assists to understand equivalent 

fractions. Before using the folding method, learners struggled to see a common 

number that can divide two numbers. However that changed when they started 

using the folding of paper strips method. 
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OW I TEACH MEASUREMENT IN THE FOUNDATION 

PHASE 

 SP Mvambi & NV Sithole 

Malebaleba Primary School 

 Lejweleputswa District-Free State  

 

TARGET AUDIENCE: Foundation Phase teachers  

 

CONTENT OF THE HIT SESSION 

The case study questions 

1. What will happen when the foundation phase learners have to cross a half 

full river that does not have a bridge after rain in the afternoon? 

2. What will happen when Aunty Betty is hanging the wet washing at 10 

0’clock in the morning, during the midwinter day?  

3. What will happen to the eggs of small bird that has built its nest on a weak 

branch? 

 

What is measurement? 

Measurement is the process or the result of determining the ratio of a physical 

quantity, such as a length, time, temperature, etc. In this phase, the learners’ 

conception of measurement is developed by working practically with different 

concrete objects and shapes and thus learning the property of measurement. 

  

 

 

Length pic 

 

 

 

 
 

Capacity, - 

pic 

 

 

 

http://www.google.co.za/url?url=http://www.thecalculatorsite.com/articles/units/length-distance-measurements.php&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwik9oz70r_LAhVCyRQKHaGSBdsQwW4IKDAG&sig2=imcIxoGx-WFtol1PGuJmGw&usg=AFQjCNFqDLcQ5YsVbuyOUd_yoSGLC_CDBw
http://www.google.co.za/url?url=http://www.sparklebox.co.uk/blue/previews/8501-8525/sb8504-volume-capactiy-measurement-abbreviation-posters.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiCz73m07_LAhXBbxQKHSmTAHkQwW4IFTAA&sig2=U4PSMu9zbSpDk34LzQZILg&usg=AFQjCNHnSLGKduwISijJ8f34v88nYZiJdA


  HOW I TEACH 

128 

 

 

Mass, - pic 

 

 

 

 
 

Area - pic 

 

 

 

 

 Time - pic 

 

The purpose of teaching measurement in foundation phase classes 

Measurement is the 2nd focus area after the number operations, and relationships. 

About 14% of Grade 3 mathematics content is measurement. The main purpose 

of teaching measurement is to introduce and familiarize the learners with the SI 

unit standards like “grams, kilograms, milliliters, liters, centimeters, meters so 

that they can use them in their daily life activities. Informal units such as hand, 

feet, paces, containers etc. are used to measure different and shapes. To solve 

problems through informal measuring with units, estimation, telling, time, etc. 

Comparative words such as - taller than/shorter than, heavier than/lighter than, 

more than/ less than etc. are explored in measurement.  

 

Description of a lesson plan (presentation)  

TPR Lesson plans will promote learner – participation in measurements. 

1. The content of a lesson plan in informal measuring is about 

 

 The Learners will be asked to estimate the capacity of a container (pic) 

- How many spoons of sugar in a different cup sizes? 

- Compare the capacity of the different cups, which one is big, medium, and 

small, etc. 

 Questions like, which cup that has more than the others? 

 Concepts like” more/ less, more than/ less than, full/empty, half /quarter, 

etc.  

 Recording of the Findings by the learners. 

 Assessment by the Teacher through observation, rubric, worksheets, etc. 

NB! Pictures and the concrete teaching aids will be used during 

presentation of the above lesson. (Different cups, spoons & sugar) 

https://www.google.co.za/url?url=https://www.youtube.com/watch?v=pE5sNDtfpVk&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwieg-eA1L_LAhXJuhQKHXBEARUQwW4IPTAF&sig2=48n5CiBa_tDmuKnykuFH6A&usg=AFQjCNFDGqCkSxol5LRYVRXzJZE-bIPtMw
http://www.google.co.za/url?url=http://rowdyinroom300.blogspot.com/2014/02/measurement-area-edition.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjvybjY1L_LAhWMbRQKHYadD_0QwW4IOTAJ&sig2=r6YnIA0_fIwmY4Rbd59XoQ&usg=AFQjCNFw46fA8prvle4J2lrli_ozBnOyUA
http://www.google.co.za/url?url=http://www.123rf.com/photo_5533107_manual-sports-stop-watch-in-a-vector-for-measurement-of-time-isolated-on-a-white-background.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwj3jamG1b_LAhVMvBQKHeTwBQsQwW4IQDAI&sig2=aoEizuecPDl87M1JwH6zlw&usg=AFQjCNEWHDf_MkDsHIx6p_xPWnfV6eTOhQ
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Formal measurement lesson 

 Use three 2 liters bottles and ask the learners to measure water (full, half, 

quarter & empty) 

 Explore other concepts like heavy, light, liter, half a liter, quarter liter, etc. 

 Comparing, ordering, sequencing, recording of the findings by the learners 

will also promote learner active participation. 

The disadvantage of using the above mentioned teaching method is that accuracy 

in measurement may be compromised if the instructions are not clear to the 

learners. The advantage is that good estimation skills will be developed, 

measurement is their way of life, they will be aware of their own sizes, weights, 

lengths, etc.  

 

Pictures that can be used for measurement in the lesson 

 

 

 

 

 

 

CONCLUSION 

Learners learn easier if they are allowed they are given an opportunity to 

participate fully in the problem solving activities like measuring, calculation, 

comparing, recording the findings, etc. 

 

 

 

 

 

 

 

 

 

 

http://www.google.co.za/url?url=http://www.123rf.com/photo_5533107_manual-sports-stop-watch-in-a-vector-for-measurement-of-time-isolated-on-a-white-background.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwj3jamG1b_LAhVMvBQKHeTwBQsQwW4IQDAI&sig2=aoEizuecPDl87M1JwH6zlw&usg=AFQjCNEWHDf_MkDsHIx6p_xPWnfV6eTOhQ
http://www.google.co.za/url?url=http://www.123rf.com/photo_5533107_manual-sports-stop-watch-in-a-vector-for-measurement-of-time-isolated-on-a-white-background.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwj3jamG1b_LAhVMvBQKHeTwBQsQwW4IQDAI&sig2=aoEizuecPDl87M1JwH6zlw&usg=AFQjCNEWHDf_MkDsHIx6p_xPWnfV6eTOhQ
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HELPING GRADE 8 LEARNERS TO UNPACK GEOMETRIC 

DIAGRAMS 

Yvonne Sanders 

School of Education, University of the Witwatersrand 

 

TARGET AUDIENCE: Senior Phase teachers  

 

This presentation describes a strategy to help learners “unpack” geometry 

diagrams. If learners cannot see the relationships between the different angles, 

how can they use any of the geometric tools they have been taught? In the Wits 

Maths Connect Secondary project we have found that learners need to be taught 

how to “unpack” geometry problems into diagrams that they are familiar with in 

order for the more complex diagrams to make sense to them. In this presentation 

I describe an approach we have implemented through the project.  

 

INTRODUCTION 

After 6 years of teaching experience I left my teaching post to complete my 

Masters degree at Wits University. I have been very privileged to be a part of the 

Wits Maths Connect Secondary Project, with Prof. Jill Adler and Dr Craig 

Pournara, where we have been involved in lesson studies with various schools in 

Johannesburg. A lesson study is a professional learning model that is based on 

teacher collaboration. Teachers work together to create a lesson, teach a lesson 

and then reflect on the lesson (Tall, 2008). In our first lesson study in 2015 we 

developed a geometry lesson to help learners get better at working with more 

complex geometry diagrams. We did this by unpacking the diagrams. For 

learners, unpacking involves paying careful and deliberate attention to identifying 

what a geometric diagram has to offer, and what they can do with the various 

pieces of information (Hill, Ball & Schilling, 2008). Learners do not do this 

automatically and hence why as teachers we need to help them by making the 

geometry within each diagram accessible to them. 

As a teacher I have witnessed many learners battle with geometry and from my 

involvement in professional development, teachers have said how they have 

struggled with making this section more accessible for their learners. The 

outcome of this particular lesson study showed that learners were more confident 

in attempting geometry problems. Below is an example of what we did.  
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Building up a geometry diagram to help learners unpack complex diagrams 

  

Figure 1. 

 

Figure 1 is a typical diagram a Grade 8 learner may be asked to work with and 

many can be found in Grade 8 textbooks. A typical task would be to determine 

the values of 𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓 and 𝑔. If your learner is battling to even start the 

process of finding angles what would you do? What we did was to start with a 

simpler and more familiar diagram as shown in Figure 2 below. 

 

Figure 2. 

 

We started with a triangle where only one angle was known. We asked learners 

what they knew about triangle and what values 𝑎 and 𝑏 could possibly take on. 

This was an important starting point as it made learners really think about the 

relationship between the three angles. Learners could say that all three angles 

added up to 180° but could not state the value of 𝑎 or 𝑏. Ideally we were hoping 

they would be able to generalise and state that 𝑎 = 180° − 𝑏 or that 𝑏 = 180° −
𝑎. Learners were convinced that we could not work out 𝑎 or 𝑏 having only been 

given one angle(70°). This was an important start for the learners as they realised 

the need for an additional value.  
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Extending line BC to D in Figure 3 below and adding in an angle of 130° seemed 

to encourage the learners and instill confidence in their geometry solving ability.  

This is because we created a straight line for them, a familiar visual cue that in 

isolation they could now work with.  

 

Figure 3. 

 

Working out the values of 𝑎 and 𝑏 now seemed much easier. Learners could work 

out 𝑏 using their knowledge of the sum of adjacent angles on a straight line and 

then determined 𝑎 using the sum of angles in a triangle. Some learners even 

suggested using the sum of the interior angles of a triangle equal to the opposite 

exterior angle. We continued to build up the diagram by extending AB to F and 

K and extended BC to E (see Figure 4. below). This created additional straight 

lines, vertically opposite angles and exterior angles of a triangle. Together with 

the rest of the diagram these additions produced a more complex diagram but for 

the learners, they now saw it as something they could use and not something to 

confuse them. 

  

Figure 4. 
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After determining the values of 𝑔 and 𝑒 we constructed a line parallel to EBCD 

and passing through point A. This brought us to our original complex diagram in 

Figure 1. 

 

Figure 1. 

Looking at Figure 1 now doesn’t seem as complex as it did before. This is because 

we have unpacked the diagram into bite-size chunks that learners can manage. If 

learners take that extra time to study what is given and if they can discern where 

they can use the tools they have been given, then attempting problems such as 

this one is not so daunting.  

Learners, in my experience, are able to do all the above geometry, but only in 

isolation. Hence it is important to teach them to really study their diagram and try 

to identify where they can use the tools they already have and know how to use. 

During the presentation a further example relating to Grade 10 geometry will be 

given. 

 

References 

Hill, H. C., Ball, D. L., & Schilling, S. G. (2008). Unpacking pedagogical content 

knowledge: Conceptualizing and measuring teachers' topic-specific 

knowledge of students. Journal for research in mathematics education, 372-

400. 

Tall, D. (2008). Using Japanese lesson study in teaching Mathematics. Scottish 

Mathematical Council Journal, 38, 45-50. 
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HOW I TEACH ROUNDING OFF TO THE NEAREST FIVE (5)  

 Alton Ontong 

Golden Park Primary School  

Lejweleputswa District-Free State 

 

TARGET AUDIENCE: Intermediate Phase teachers  

 

INTRODUCTION 

The HIT session focuses on how to teach rounding off to the nearest five (5). 

Rounding off (estimation) to the nearest five is a problem for grade 5 learners. 

Learners are used to the rounding off to the nearest ten (10) and hundred (100). 

In these instances if the units or tens column contains a digit with the value of 1; 

2; 3; 4 then it is rounded off to zero (0). If it contains a digit with the value of 5; 

6; 7; 8; 9 then it is rounded off to the next 10 or 100. In rounding off to the nearest 

5 the learners have to de-construct and re-construct their knowledge to some 

degree. For instance they need to get to understand that the unit digits being a 1; 

2 then the digits change to zero (0). If it is a 3; 4; 6; 7 then it changes to a five (5). 

If it is an 8; 9 then the tens digit become ten more and the units convert back to 

zero (0). In the talk I will speak about how to assist the learners with this de-

construction and re-construction of their knowledge. This will lead to a better 

understanding of the concept of rounding off to the nearest five (5). 

 

CONTENT OF THE HIT SESSION 

The use of this method will assist the learners in understanding how the decision 

is made on whether the digit in the units column becomes a zero (0), five (5) or 

whether to add to the tens column.  

The advantage is that the learners are practically involved in the activity to choose 

whether a digit becomes a zero (0), five (5) or the tens increase.  

One challenge is if the learners get to grade five and they do not have a clear 

understanding of the multiples of five (5), they may not be able to break up bigger 

numbers like 34 into [(5 x 6) + 4 = 34]. They must also be able to select the 

digit/number used when rounding off to the nearest five (5). 

Method used in teaching  

Resources  

• Number line across the board starting from 20 up to 30. 
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• Number cards from 20 to 30. 

• Number cards that show 20 = 5 x 4; 25 = 5 x 5; 30 = 5 x 6.  

 

Ensure that the numbers on the number line are equi-distant apart from each other. 

Place the values 20, 25 and 30 on the number line.  

Get 4 learners to assist in the lesson. One stands at 20, another at 25 and one at 

30. The fourth learner picks up one of the number cards that is left over either 

(21; 22; 23; 24; 26; 27; 28; 29). Ask this learner to stand in front of the number 

line in the place as indicated on the card. Ask the learners in the class closer to 

which number between 20; 25; and 30 the learner is standing. The idea is that if 

the learner is standing two values or less from 20; 25 or 30, then the value is 

rounded off to that value (20; 25; 30). For example if the learner is standing at 21 

the card he/she has reads [(5 x 4) + 1] that is one value away from 20 and four 

away from 25 so it is rounded off to 20. If the learner is standing on 28 the card 

he/she is carrying shows [(5 x 5) + 3] which is 2 away from 30 and three away 

from 25  so it is rounded off to 30. If he/she is standing on 27 then the card is [(5 

x 5) + 2] which is two away from 25 but three away from 30 so it is rounded off 

to 25. 

This can be used for any whole number rounding off to the nearest five (5). 

 

CONCLUSION 

The method described here assists in the de-construction and re-construction of 

the knowledge of rounding off to the nearest five (5). The learners feel more 

comfortable in knowing that if a number is two or less values away from the 

nearest multiple of five then they round it off to that particular multiple of five 

(5). 
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HOW I TEACH ROUNDING OFF TO THE NEAREST FIVE (5)  

ML Pulumo  

Thusanong School  

Lejweleputswa District-Free State 

 

TARGET AUDIENCE: Foundation Phase teachers  

 

INTRODUCTION 

I have attended many presentations on different mathematic concepts and learnt 

a lot in these presentations. This was encouraging observing other teachers 

sharing their best practices. In this Congress, I decided to share what “I think” I 

do best in my teaching.  

 

CONTENT OF THE HIT SESSION 

Three important presentations focusing on sharing and grouping, making sense 

of addition and subtraction and mental mathematics. 

Sharing and Grouping 

Main Idea: To start with concrete objects for doing subtraction and addition (not   

teach addition and subtraction (symbols) to learners before they understand 

sharing and grouping. 

Making sense of addition and subtraction 

Main idea: To show teachers that they can teach addition and subtraction by using 

stories for problem solving, part of the whole, number line diagrams. 

Mental mathematics 

Main idea: It is very important tool for learning mathematics and involves 

conceptual understanding and problem solving. It is also useful in life. 
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LIKE AND UNALIKE: A PRACTICAL INTRODUCTION TO 

PROPORTIONAL INTERCEPT AND SIMILAR TRIANGLES  

Nosisa Sosibo 

Dumabezwe High School 

Vula Laptop Project at Hilton College 

 

TARGET AUDIENCE: Foundation Phase teachers  

 

This introduction to the proportional intercept theorem and to similar triangles 

is practical and fun and it emphasises the sameness between them as well as 

their differences. Using A4 paper, we fold, cut and measure triangles and parts 

of triangles and ‘conclude’ the concepts. The method is one of guided 

discovery. I belong to a group of teachers, all from rural schools in KwaZulu-

Natal, who meet for two days every term to exchange ideas. We all have laptops 

and data projectors and we use technology to make our classes more exciting 

and efficient. These activities support two of our mottos: ‘mathematics is not a 

spectator sport and kids learn when they are actively involved.’   

 

THE TWO ACTIVITIES 

I use the same sequence for each theorem: make, show, 

prove then practice. This presentation describes the ‘make’ 

part. The introduction to each theorem uses the same 

simple equipment – A4 paper, rulers, protractors, scissors 

and calculators. The learners work in pairs. They fold and 

cut out triangles, fold lines parallel to base lines and then 

measure the resulting sides and parts of sides and calculate 

ratios. 

Proportional intercept 

Make and measure one triangle. 

Turn a piece of A4 paper sideways. Fold and then open 

a vertical line. Fold and then cut along the diagonals of 

the resulting smaller rectangles. 

Fold a line parallel to the longest side. Use a protractor 

to check that the lines are parallel using corresponding angles. Label the 

vertices of the triangle A and B and C and the parallel line PQ as in the 

diagram. 
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Measure the line segments AB, AC, AP, AQ, PB and QC and then use a 

calculator to find the following pairs of ratios correct to one decimal place. 

AP AQ
and

PB QC
  

AP AQ
and

AB AC
  

PB QC
and

AB AC
 

Get three learners to write their results on the board – and the class discussion 

follows. 

 

Similar triangles 

Make and measure a pair of equiangular 

triangles. 

Use 2 pieces of paper – one on top of the other. 

As before, turn the pieces of A4 paper sideways. 

Fold the paper and then open a vertical line. 

Fold and then cut along the diagonals of the 

resulting smaller rectangles. 

Fold a line parallel to the longest side. Separate 

the 2 sheets. Cut along the fold in one of the 

triangles and throw the bottom bit away. Label 

the vertices of the two resulting triangles as in 

the diagram. 

Measure all the angles of both triangles and 

write them on the triangles.  

Measure the line segments AB, AC, BP, DE, 

DF and EF and write them on the triangles. Use 

a calculator to find the following pairs of ratios 

correct to one decimal place: 

AP AC BC
and and

DE DF EF
 

Get three learners to write their results on the board – and the class discussion 

follows. 

RESULTS 

From the first activity we establish that the line parallel to the base divides the 

two sides in the same ratio, but ALSO that 

 you always need a triangle and a line parallel to the base 

 you never ever use the parallel lines 

From the second activity we establish that there are always two triangles 

 their corresponding angles are equal and that 
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 there are three pairs of sides in the same ratio 

no matter where the triangles are placed relative to each other. Also the learners 

have practical experience in matching up parts – longest, middle-sized and 

shortest sides opposite biggest, middle-sized and smallest angles.  

Most importantly, learners are able to compare and contrast the two theorems: 

where and when to use them and where they are alike and where they are not 

alike.  

 

 

CONNECTING HISTORY OF MATHEMATICS, GEOMETRY 

AND ALGEBRA  

Avhasei Tsanwani1 & Mamogobo Bopape2 

Mastec- Institute (Limpopo Department of Education) 

 

TARGET AUDIENCE: Foundation Phase teachers  

 

INTRODUCTION 

One of the specific aims for Curriculum and Assessment Policy Statement 

(CAPS) is to show mathematics as a human activity by including its history 

(Department of Basic Education, 2011). In this regard, the history of 

mathematics, its principles, procedures, and personalities, is often one of the most 

neglected areas in our teaching of mathematics in South Africa. The only 

reference to history in the mathematics classrooms is by those teachers whose 

enthusiasm for mathematics has extended their knowledge to its historical 

development. Even then, reference to the history of mathematics is done at leisure 

depending on the teacher’s pedagogic style. Learners should have numerous and 

varies experiences related to the cultural, historical, and scientific evolution of 

mathematics so that they can appreciate the role of mathematics in the 

development of our contemporary society and explore relationships among 

mathematics. The intent of this paper is to motivate through historically based 

activities the inclusion of the historical perspective in the mathematics classroom. 

 

THE TWO ACTIVITIES 

The early Greeks were the first to approach mathematics as a deductive system 

and hence the notion of proof. They employed geometric means to prove 

algebraic identities. For example, the product 𝑎𝑏 was represented by the rectangle 

with base 𝑎 and height 𝑏 having the area 𝑎𝑏 as shown below: 
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ACTVITY 1: 

Use the diagrams given below to show that 𝑎(𝑏 + 𝑐 + 𝑑) = 𝑎𝑏 + 𝑎𝑐 + 𝑎𝑑 

(distributive law). 

 

 

(i)  

 

(ii)  

 

 

 

 

ACTIVITY 2: 

Three diagrams are given below. Using the Greek methods, choose the 

appropriate one to prove each of the following: (redraw the diagrams and 

complete their areas.) 

2.1  (𝑎 + 𝑏)(𝑐 + 𝑑) = 𝑎𝑐 + 𝑏𝑐 + 𝑎𝑑 + 𝑏𝑑 

2.2 (𝑎 + 𝑏)2 = 𝑎2 + 2𝑎𝑏 + 𝑏2 

2.3. 𝑎2 − 𝑏2 = (𝑎 + 𝑏)(𝑎 − 𝑏) 

 

(i) 

 

𝑎𝑏 𝑏 

𝑎 

𝑎 

𝑏 𝑐 𝑑 

𝑎 𝑎 

𝑐 𝑑 𝑏 

𝑎 

𝑎 

𝑏 𝑎 𝑎 

𝑏 𝑐 

𝑑 

𝑏 
(ii) 
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(iii) 

 

 

 

ACTIVITY 3: 

According to the Greeks, two areas are said to be congruent by addition if they 

can be dissected into corresponding pairs of congruent pieces. Use the diagrams 

given below and the methods in Activity 2 to show that 𝑎2 + 𝑏2 = 𝑐2 

(Pythagorean theorem). (Note: the diagrams are congruent). 

(i) 

 

ACTIVITY 4: 

Bhaskara, a Hindu mathematician, who lived in the 12th century, gave a dissection 

proof of Pythagorean’s theorem: if, from the square on the hypotenuse we cut out 

four congruent right angled triangles, with legs 𝑎 and 𝑏 and 𝑏 > 𝑎 we can prove 

that 𝑐2 = 𝑎2 + 𝑏2 

Use the figure below to complete the proof. 

𝑎 

𝑎 + 𝑏 

𝑏 

𝑎 
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CONCLUSION  
 

Learners fail to see how a topic learned in their mathematics classroom can be 

applied to enrich understanding in another domain. In this regard, connecting 

mathematics to its history might make mathematics interesting and provide an 

opportunity for effective teaching and learning.  
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THE DESIGN OF MATHEMATICS ASSESSMET POLICY 

Patrick Chiro 

Reikagie Secondary School 

INTRODUCTION 

The design of mathematics assessment policy before and after the CAPS 

remained as both assessment for learning and formal assessment of learning as 

shown in the candle-light model figure 1. The envisaged mathematics assessment 

policy shown in figure 2 places more emphasis in the intra-psychological level of 

learning and its assessment as learning where learners are assumed to be 

independent and take individual responsibility for learning, a capacity which is 

not explicitly stated in the CAPS assessment policy. 

 

CONTENT 

 

 

 

 

 

 

Figure 1: The balance between two purposes of classroom assessment in CAPS 

 

The envisaged design of mathematics assessment policy   

 

 

 

 

 

 

 

 

 

Figure 2: The candle-light models two levels of learning and three purposes of 

classroom assessment 
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Key 

Two levels of learning  

Inter-psychological level  Fading grey colour 

Intra-psychological level  Unshaded part of the flame 

 

 

AN INVESTIGATION OF THE USE OF MULTIPLE 

REPRESENTATIONS IN TEACHING FRACTIONS BY 

PRIMARY SCHOOL TEACHERS 

Thabisile Priscilla Dlamini 

University of KwaZulu-Natal 

 

INTRODUCTION 

There is consensus among educators that the introduction of fractions heralds the 

beginning of fear of mathematics. Fractions form the basis of many mathematics 

concepts taught at higher levels. It is therefore imperative that learners are taught 

effectively for understanding using strategies that engage learners in meaningful 

learning. Fractions can be represented in various ways, which if used effectively 

by making explicit the connections between the representations can result in 

meaningful constructions. This study was aimed at determining the types of 

representations teachers use when teaching fractions and the reasons for using 

them or not using them. Were teachers aware of the importance of using multiple 

representations when teaching? Were teachers aware of the importance of making 

explicit the connections between various representations? Through observations, 

the study determined how various representations were used in the classroom.  

 

RESEARCH QUESTIONS 

1. What are the teachers’ experiences of teaching fractions for understanding? 

2. How and to what extent do teachers use representations in the teaching and 

learning of fractions? 

3. What are the teachers’ reasons for using or not using representations when 

teaching fractions? 
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THEORETICAL FRAMEWORK 

This study uses Lesh et al.’s (1988) model of various representational systems 

shown in figure 1 as a theoretical framework. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Meanings of conceptual systems are distributed across a variety of 

representational media Source: (Lesh et al., 1988)  
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TEACHERS’ CONCEPTUAL UNDERSTANDING OF 

TEACHING THE AREA OF A TRIANGLE THROUGH THE 

PROBLEM SOLVING APPROACH IN PRIMARY SCHOOLS 

IN SWAZILAND  

Sibusiso Sandile Ndlandla  

University of KwaZulu-Natal 

 

AIM OF THE STUDY 

Ball et al. (2008) argue that for effective teaching, teachers need both conceptual 

understanding of content and pedagogical skills that will enable them to represent 

the content to learners meaningfully. However, Bobis, Higgins, Cavanagh and 

Roche (2012) argue that teacher knowledge is heavily linked to teacher 

conceptions of mathematics hence; they write that “Teachers knowledge of 

Written  

symbols 

Diagrams 

or pictures 

Spoken 

language 

Experience-

based 

metaphors 

Concrete 

models 
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mathematics and their classroom practices depend to a large extent on their 

beliefs about the nature of mathematics, how it is learned, and the role of the 

teacher” p. 315. Chapman (2013) adds that the “teacher-personal perspective in 

terms of other terms such as intention, motivation, value, and identity should be 

connected to the teacher-knowledge perspective” (p.238). Hence, in trying to 

understand fully the nature of teacher knowledge, the major aim of this qualitative 

case study was to investigate the conceptual understanding of primary school 

teachers in Shiselweni region (Swaziland) regarding the teaching of the area of a 

triangle through the problem solving approach. The specific objectives of the 

study were: 

1. To investigate primary teachers’ conceptions regarding the teaching of the area 

of a triangle through the problem solving approach in the Shiselweni region of 

Swaziland. 

2. To investigate the factors influencing primary school teachers’ conceptions of 

teaching the area of a triangle through the problem solving approach.  

 

 RESEARCH QUESTIONS 

The study was guided by the following two research questions: 

1. What are the conceptions of primary school teachers in the Shiselweni region 

regarding the teaching of the area of a triangle through the problem solving 

approach? 

2. What are the factors influencing primary school teachers’ conceptions of 

teaching the area of a triangle through the problem solving approach? 

 

THEORETICAL FRAMEWORK MODEL 
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EFFECTS OF ‘SYMBOL SENSE’ IN GRADE EIGHT 

LEARNERS’ UNDERSTANDING OF ALGEBRAIC LINEAR 

EQUATIONS IN A SELECTED SECONDARY SCHOOL IN 

SWAZILAND  

Seneme Precious Thwala  

University of KwaZulu-Natal 

 

INTRODUCTION 

Algebra can be viewed as an abstract study of number systems and operations. It 

is considered to have three stages in its historical development namely the 

rhetorical stage, the syncopated stage and the symbolic stage (Katz, 2006). The 

rhetorical stage is a stage where all mathematical statements and arguments were 

made in words and sentences, while the syncopated is a stage where some 

abbreviations are used when writing algebraic expressions. Lastly, the symbolic 

stage is whereby all numbers, operations and relationships are expressed through 

a set of easy recognized symbols and manipulations on the symbols take place 

according to well-understood rules, (Katz, 2006 p. 186). This study focuses on 

the last stage namely the symbolic stage. 

 

 RESEARCH QUESTIONS 

The study was guided by the following two research questions: 

1. How do learners connect from arithmetic to algebraic symbols? 

2. How do learners develop the symbol sense for algebraic linear equations? 

3. Why do learners interpret symbols the way they do during engagement    

          with linear equations? 
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THEORETICAL FRAMEWORK MODEL 

The theoretical framework which will be used in the study is the social 

constructivism which states that individuals seek understanding of the world in 

which they live and work, (Creswell, 2011, p. 24). This framework will qualify 

in the study because learners as individuals come to the classroom with their own 

understanding of the phenomenon hence they construct knowledge on their own. 

Again learners cannot be considered as empty vessels waiting for the teacher to 

deposit knowledge. 

Data will be analysed using Kuchemann’s (1981) six interpretation of letters in 

algebra. According to Kuchemann’s learners interpret letters in 6 different ways. 

They interpret letters as; letter evaluated, letter not used, letter used as an object, 

letter used as a specific unknown, letter as generalized number and letter used as 

a variable. In this study the focus will be on the first four interpretations. 

1. Letter evaluated – refer to problems that require learners to find the value 

of an unknown without actually operating on that specific unknown. 

2. Letter not used – the letter is replaced by a given value. Here you calculate 

the answer by substituting the given value and the aim is to get a numeric 

value. 

3. Letter used as an object – a variable is treated as shorthand for an object 

e.g. collecting like-terms. 

4. Letter as a specific unknown – it’s when you view a letter as an unknown 

such that you accept an algebraic expression as an answer. The final answer 

will be in terms of a variable. 
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