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AIMSSEC 10 YEARS OF PROFESSIONAL DEVELOPMENT FOR
MATHS TEACHERS

Barrie Barnard and Toni Beardon

The African Institute for Mathematical Sciences Schools Enrichment Centre
(AIMSSEC)

Target audience: In-service training for all phases.

THE POSTER WILL HIGHLIGHT THE FOLLOWING SUMMARY OF WHAT

AIMSSEC HAS ACHIEVED IN 10 YEARS (PHOTOS WILL BE INCLUDED):

1. As part of the African Institute for Mathematical Sciences (AIMS) we offer a Pan-
African network of AIMS centres;

2. We have ten year’s experience with distance learning courses for primary and
secondary teachers and subject advisers from all provinces. We use Moodle and e-
learning and Interactive Telematic Sessions — TV broadcasts;

3. We also have many students who have completed our 27-month subject leader

training and ACE courses and they are now looking for opportunities to study
further;

4. We have experience in organising residential face-to face contact sessions with
teachers from all parts of South Africa — we have held 25 such residential courses in
the Western and Eastern Cape;

5. A distinguished team of more than 55 international mathematics education experts
assist us on these courses and support staff and students after the courses;

6. Our new AIMING HIGHER ‘Maths with Wings’ course, and associated research
involving Professor Frode Ronning from Trondheim University, aims to empower
teachers to teach up to internationally equivalent university entrance standard;

7. Our AIMING HIGH Teacher Network www.aiminghigh.aimssec.org supports
lifelong learning, offering resources for teaching mathematics, and enabling teachers
to share ideas, ask for help and advice, and support each other;

8. The AIMING HIGH Book Series: To support the cascade model of teacher
professional development, the 55-strong AIMSSEC international team is writing a
series of 16 books with teacher self-help-workshop guides;

9. We distribute free teaching and learning resources;

10. We have already developed 70 apps for learning mathematics on basic cell phones
using MXiT software, targeted at developing countries;

11. The Zenex Foundation has sponsored a full three year evaluation of the ACE subject
leader training programme. The evaluation is being conducted by Kelello Consulting

Barnard, B. & Beardon, T. (2013). AIMSSEC 10 years of professional development for maths teachers. In Z. Davis & S.
Jaffer (Eds.), Proceedings of the 19th Annual Congress of the Association for Mathematics Education of South Africa, Vol.
2. (pp. 114—115). Cape Town: AMESA.
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and Professor Jill Adler of the Witwatersrand University from December 2010 to
December 2013. It has now entered the third year and data from the evaluation offers
more research opportunities.
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REPRESENTING THE MATHEMATICS INTERVENTION WITHIN
A MULTI-PHASE, MULTI-FOCUS, MULTI-PROVIDER SCHOOL
IMPROVEMENT PROJECT

Kaashief Hassan and Gary Powell

Schools Development Unit, University of Cape Town

This poster describes a specific focus on mathematics education within a broader
multidisciplinary schools development project. The poster incorporates a progressive
focus in order to demonstrate how the particular mathematics education strategy
supports the broader objectives articulated by the project model.

CONTENT

The poster will illustrate how a heuristic approach was incorporated into engagements at
classroom level. It was assumed that in working with the teachers at the project schools,
positive shifts in learner performance would be observed at these schools.

The project involved nine primary schools located in two townships, namely Mfuleni
and Lwandle, in the Cape Town Metropole. The intervention strategy incorporated the
following activities:

e (Classroom support
e (Grade/Phase meetings
e Cluster meetings

Over the period of nine months, 44 instances of classroom support occurred, 4
Grade/Phase meetings were held with an average attendance of 25 teachers per session,
and three cluster meetings were held with an average attendance of 25 teachers per
session.

The poster will show how the structure of the mathematics intervention was enacted
through these three activities.
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WHAT DO GRADE 4 EASTERN CAPE LEARNERS
THINK MATHS IS?

Diliza Hewana and Mellony Graven

South Africa Numeracy Chair Project, Rhodes University

In 2012, as part of the South African Numeracy Chairs Project which works with twelve
schools in the broader Grahamstown area, we gathered data on learner mathematical
dispositions in the form of orally administered questionnaires. The instrument was given
to Grade 3 and Grade 4 learners across all participating schools in the Numeracy Inquiry
Community of Leader Educators (NICLE). In this poster we share the findings of the
614 Grade 4 learner responses to the complete the sentence item: Maths Is.......

All response sheets were transcribed and coded using the program textalyser. If a word
only appeared once in the entire sample it was classified under ‘other’. An exception
was made for the response ‘thinking’ which only appeared once but we have included it
because we regard this as a response that we would like to see more of in the future.
Across all schools the vast majority of learners provided only one word responses to the
item (the number of word average provided by textalyser for our data on each of our
schools was 1). A small number of learners provided more than one word and so their
response could have been recorded in two categories in the table. For example: Maths is:
‘sums and good’.

A summary of our data and graphs in relation to the item ‘Maths is...” from the
instrument is shown in the graphs below:
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" . "
Grade 4 "Maths is.." results - 2012

The pie chart shows that only 63% of learners were able to provide a response that was
recordable. The key responses that emerged from the 63% of learners who answered this
question are summarized in the bar graph.

The poster will include the instrument from which this data is derived, the graphs of
summary data and a summary of findings, insights and implications from these graphs.

Hewana, D & Graven, M. (2013). What do Grade 4 Eastern Cape learners think maths is? In Z. Davis & S. Jaffer (Eds.),
Proceedings of the 19th Annual Congress of the Association for Mathematics Education of South Africa, Vol. 2. (pp. 117).
Cape Town: AMESA.
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PRE-SERVICE STUDENT TEACHERS’ (PSST) PRE-NOTIONS IN
GEOMETRY

Judah P. Makonye
School of Education, University of Witwatersrand

The research presented in the form of a poster aimed to explore first year B.Ed. students’
amateur concepts (Vygotsky, 1978) on geometrical tasks related to dimension and
classification of quadrilaterals. Besides showing the specific errors and their prevalence
in the sample, it also aimed to explore why students held those conceptions. The poster
has 3 tables that show the tasks given to students and the answer choices for various
questions. One of the questions was: What would you say to the statement: A
parallelogram is a rectangle? They were to choose from; Always, Never or Sometimes.
Students’ responses are shown in percentages in the tables.

This research argues that errors and misconceptions play a major role in students’
progress in learning mathematics and geometry (Shulman, 1986; Kembitzky, 2009). If
the errors and misconceptions are not unpacked lecturers will continue to miss
opportunities to help students learn from their errors.

Data for this study was collected from a group of fifty, 2013 first year Bachelor of
Education, pre-service student teachers’ (PSST) at a university in Gauteng from ten
written geometry tasks (Table 1). They were also given tasks that required them to
determine the dimensions of given geometrical figures (Table 2 and 3). The students’
scripts were collected for analysis.

Students were also individually interviewed regarding the incorrect and correct answers
they gave on the tasks. Analysis of students’ results revealed staggering amateur
concepts on the tasks. Some of amateur concepts gleaned from the tables are:

e A square is not rectangle, 86% of the students.
e A staggering 80% of the students asserted that a rectangle is never a trapezium,
e 40% regarded that a rhombus is always a square.

e On the issue of a hollow square as one dimensional, participants argued that since
it is a plane figure then it is two dimensional. ‘... my primary school teacher
taught me that the square is two dimensional, I am not about to give up this
truth...’

e The interviews with the participants show that their conceptions on geometrical
objects are static and show ambiguities.

e One student argued that “a square is a square and a rectangle is a rectangle.
..how can a square be a rectangle, that is a funny question!”.

e Yet other students held that a rhombus is a square. One student said ‘all sides in a
rhombus are equal; its actually a pushed square’ .

Makonye, J. (2013). Pre-service student teachers’ (PSST) pre-notions in geometry. In Z. Davis & S. Jaffer (Eds.),
Proceedings of the 19th Annual Congress of the Association for Mathematics Education of South Africa, Vol. 2. (pp. 118 —
119). Cape Town: AMESA.
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LEARNING THROUGH DATA INFORMED PRACTICE
IMPROVEMENT: A WORTHWHILE INTERVENTION

Martha Masha, Nico Molefe and Karin Brodie

Inkonjane Junior Secondary; University of the Witwatersrand; University of the
Witwatersrand

This paper illuminates how I learned embracing errors in my practice through a teacher
development program that I participated in for just over two years. The project was run
by The University of the Witwatersrand in a number of schools across Gauteng. The
DIPIP (Data Informed Practice Informed Project) project established Professional
Learning Communities (PLCs) in a number of schools from January 2011 and we also
participated in the project as mathematics teachers from my school. PLC meetings were
held once a week for two hours under the guidance of a Wits-based facilitator and
worked on a number of activities. Discussing these activities in the PLC and enacting
our agreements in the classroom helped shift my practice in a positive way. I give two
examples to explain what I learned through project

BACKGROUND ON MY PRACTICE

I considered myself to be on track when working with learners in my classroom — this
relates to how taught; how I assessed; and how I corrected learners’ work. I would
always see the type of errors that learners made and I cared about these learners and I
would always re-explain the concepts to them hoping that they would understand. It
never crossed my mind to ask learners how they made those errors in order for me to
understand what could have contributed to the learners’ errors. My participation in the
DIPIP project helped me to understand that the learners’ errors can be linked to the
misconceptions that learners have when they do mathematics problems.

INTERVENTION BY DIPIP

The DIPIP project paved a way for us to shift our teaching in ways that accommodate
learner errors. There are a number of activities that we worked on through our
participation in the project, and these are listed below.

e Curriculum Mapping: we used a DIPIP-designed template to map mathematics
questions to the NCS (National Curriculum Statement) curriculum document in

order to understand the Learning Outcomes and Assessment Standards (ASs) in
depth.

Masha, M.; Molefe, N.; Brodie, K. (2013). Learning through data informed practice improvement: a worthwhile
intervention. In Z. Davis & S. Jaffer (Eds.), Proceedings of the 19th Annual Congress of the Association for Mathematics
Education of South Africa, Vol. 2. (pp. 120 — 122). Cape Town: AMESA.
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e FError Analysis: this was the main activity of the project that helped us to
understand why learners make certain errors in mathematics. I will give examples
of these in later discussions as well as in the poster presentation.

e (Concept Development: this activity exposed us to research in mathematics
education as the facilitator gave us research papers to engage with. Two of these
papers were by Booth (1986) and Usiskin (1999).

o Lesson Reflection: This activity helped to discuss about the extent to which a
particular teacher had embraced learner errors during her teaching of the jointly-
planned lessons.

e Presentations in network meetings: the project allowed us to meet with other
PLCs from the different schools in a network meeting to share our findings from
the different activities that we worked on as individual PLCs. The feedbacks we
got from the network meetings accommodated both the teacher and the learners.

The above activities broadened my understanding so much that I always wanted to learn
more. What I learned through the project I shared with colleagues in my school as well
those in the other schools. This has also helped with my own children at home.

Impact on my practice

I am now in a position to go to class with more confidence and I am very cautious of
learners’ errors. This has also impacted on how assess learners as I always anticipate the
type of errors learners may make with every question task that I set for learners.
Learners participation has also improved as they now ask more of thought-provoking
questions; they argue about their own work; they reason about their answers; they share
information; and they also show an awareness to the errors they produce and are very
eager to correct those.

I have established more relationships with teachers of mathematics and the project has
also introduced me to AMESA and I am now a member of the Association.

Examples of activities related to learner errors

The first example relates to the conversation we had in our PLC meeting when we
reflected on one of the lessons that dealt with the notion of a variable. We had given
learners a worksheet to work on and one the questions required that learners say whether
the given statement is true/false and give an explanation for their choice: a” = ab.

As a senior phase teacher, I had worked with a lot of problems in exponents but I was
honest to say I have not worked with the expression a”, and the project helped to be
critical of myself and be very honest with what I can discuss with my colleagues. I can
now confidently work the expression.
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The second example is a result of the discussion we had in a network meeting, that
learners often associate brackets with multiplication. When given (a + b) + (a — b),
learners would usually write a* — ab + ab — b*because they see brackets. I am now
cautious of what I do and say to learners when I’m in class to avoid adding to the many
misconceptions that learners have.
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COUNT FAMILY MATHS KZN: IT TAKES A VILLAGE TO RAISE

A MATHEMATICIAN
'Gugulethu Shongwe, 'Zandile Nene, ’V.D. Mgqadi,

*Sibongile Phungula, *Petros Sithole and *Victoria Lindsay

'Deyi Primary, “Nomageje Primary, *KwaGasa Primary and “Family Maths Project

In spring of 2012 COUNT launched a Family Maths programme in six rural primary
schools in Ugu District, KZN. A team of 5 teachers and 7 youth were trained and
mentored and have proven to be highly effective facilitators. Parents and learners
attended in large numbers and with enthusiasm. Pre- and post-tests of Grade 3 and
Grade 6 learners showed significant growth in mathematical knowledge and skill. Our
proudest achievement, however, is the change we see in the culture of mathematics.
Tensions between teachers and parents are replaced by understanding, respect, and
cooperation. Fear and loathing of mathematics are replaced by love and enjoyment.
Many learners, parents, grandparents -- and even teachers -- now regularly pursue
challenging mathematical problem solving for pleasure.

FAMILY MATHS IS AN INVITATION TO DO WHAT MATHEMATICIANS
HAVE ALWAYS DONE: PLAY AND THINK, THINK AND PLAY

e Background : Family Maths was developed at the University of California at
Berkeley. Rooted in the belief that access to mathematics is a human right, and that
all are mathematically able, Family Maths promotes fair and rich access.

e Engaging Parents/Grandparents/Carers is key: Parents want to help their children
learn maths, but often don’t know how. This programme is accessible to all parents,
whether or not they have been to school or know how to read, and yet the maths is
interesting enough to challenge even the most highly educated parents. All activities
require only free or inexpensive materials commonly found at home -- or require no
materials at all. The programme teaches parents games they actually play with their
children, to help them learn maths.

e Challenges: Challenges unique to South Africa, challenges unique to poor rural
communities, and approaches to overcoming both, are discussed.

e In Their Own Words: Parents, children, teachers, and Family Maths facilitators, tell
stories of their experience with Family Maths, and share insights.

e The Games Mathematicians Play: Recreational maths — the games, puzzles, and
brainteasers invented by mathematicians from pre-antiquity to the present, for their
own amusement -- form the heart of Family Maths. All are mathematically thought
provoking, yet accessible to all audiences. Example activities are presented.

Shongwe, G., Nene, Z., Mqadi, V., Phungula, S., Sithole, P. & Lindsay, V. (2013). COUNT Family Maths Kzn: It takes a
village to raise a mathematician. In Z. Davis & S. Jaffer (Eds.), Proceedings of the 19th Annual Congress of the Association
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INTERPRETATIONS OF MULTIPLICATION
Anel Taljaard, Annegret Wust, & Corvell Cranfield.
Stellenbosch University

There exist several interpretations and methods of multiplication that is used during
middle years of schooling. Multiplication can involve the following: repeated addition;
grouping; number line hopping; number line stretching or compressing; folding and
layering; branching; making grids or rectangular arrays; area, volume and dimension;
steady rise (slope); and proportional reasoning. These concepts are used throughout the
curriculum from grade R-12. As prospective teachers, it is good practice to explain these
concepts by making use of different teaching tools. These tools will help learners to get
a better understanding of multiplication.

The different interpretations of multiplication can be applied in a classroom through
creative and innovative activities. A poster is one way where content can be displayed in
a creative way. Well constructed and colourful illustrations on a poster will get learners
actively involved in their own learning process. Step by step solutions will also help
learners to grasp the work, before completing activities. Our poster is thus a display of
different interpretations of multiplication with explanations, examples, pictures and
graphs to illustrate each multiplication idea. The poster not only shows how learners are
able to complete the given activities that are displayed on the poster, but it also shows
how learners are able to create their own problems and solutions. Learners can write
these problems and solutions on the poster.

The interactive poster is an ideal way of getting learners involved in doing mathematics
and also to challenge learners’ thinking. Each multiplication idea can be discussed
separately or can be integrated with other topics that are also displayed on the poster.
The poster enables the teacher to have a good introduction to new concepts, with
explanations, exercises and room for improvising supporting the lesson. The poster also
allows the teacher to adapt according to the learners abilities. Teachers can determine
the level of difficulty and according to their observations, they can write their own
questions on the poster.
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DEVELOPING STATISTICAL REASONING THROUGH A
STATISTICAL RESEARCH PROJECT

'Helena Wessels and °F. Herholdt Bezuidenhout
'Research Unit for Mathematics Education, Stellenbosch University
?J.G. Meiring High School

Students and learners learn statistics by doing statistics (Halvorsen, 2010). This implies
the solving of a real world problem through the statistical investigation process which
entails four main phases: formulating a statistical question, collecting and analyzing
data, drawing conclusions and making predictions to enable planning for the future
(Friel & Bright, 1998). Statistical reasoning refers to the way students reason with
statistical ideas and how they explain statistical processes and interpret statistical results
(Ben-Zvi & Garfield, 2004:7). A statistical research project in which students had to
employ the statistical process was used to develop statistical reasoning of BEd Honours
students. Analysis of one student’s project shows the development of statistical thinking
in the explanation of statistical processes and interpretation of results. Student
motivation and engagement increased and less capable as well as most capable students
developed some degree of statistical reasoning and gained a sense of achievement,
which correlates with research reported by Forster & McGillivray (2010) and Halvorsen
(2010).

The poster includes diagrammatical representations of the statistical process, stages in
the research project, and the student’s use of multiple visual displays in the drawing of
conclusions and making of predictions.
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IDENTIFYING TEN DIFFERENT MULTIPLICATION IDEAS
ACROSS THE SOUTH AFRICAN SCHOOLS MATHEMATICS
CURRICULUM

Landi Wheeler, Rachelle Basson, Angelique Earle, Johannes Kleinhans
and Corvell Cranfield

Stellenbosch University

This poster presentation emphasizes the following ten multiplication ideas that are used
in the South African school mathematics curriculum: repeated addition; grouping;
number line hopping; number line stretching or compressing; folding and layering;
branching; making grids or rectangular arrays; area, volume and dimension; steady rise
(slope); and proportional reasoning. Each multiplication idea is carefully presented and
illustrated with a colourful display. Within each display a working definition is provided
to aid learner understanding. After each definition two examples are given to show how
one could apply this understanding to our daily lives.

The purpose of this poster presentation is to provide teachers with an awareness of how
multiplication is used at different stages of the curriculum. In addition, teachers’ will be
able to see the relevance of presenting multiplication in a much broader way in their
own teaching by drawing on the ideas displayed. These concepts are used throughout
the curriculum from grade R-12 in different ways, as teachers, it is good practice to
explain these concepts by making use of different teaching ideas.

In addition, these multiplication ideas will help learners to get a better understanding of
multiplication, based on how it is applied in the classroom. This poster is one way where
this type of content can be displayed creatively, visually, and colourfully. The poster
shows how learners could complete the given activities and how they could possibly
develop or create their own illustrations. The poster is an ideal way of getting learners
involved in doing mathematics and also to challenge their thinking about multiplication.
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