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Foreword

The theme for this year’s congress “Mathematics: A Universal Language” is an
appropriate one since all learners at South African schools (from Grades R-12) now
do some form of mathematics, making mathematics truly an inclusive subject at our
schools. But this situation is not unique to South Africa. In many countries all over
the world, mathematics (or some form of mathematics) has become “compulsory” till
the end of secondary school, making mathematics truly universal.

The implementation of the National Curriculum Statement in South Africa (Grades R-
12) marks a new beginning for the South African education system. We must grasp
this new beginning with both hands and ensure that the next generation of South
African learners are much better off than previous ones. In field of mathematics, the
role played by AMESA is well recognised locally, nationally and internationally.

There are a total of 60 papers to be presented at this congress: 12 long papers; nine
short papers, 17 “how | teach” papers and 22 workshops (pre-conference workshop
included). In addition, there will be four plenary sessions, two panel discussions and
several interest group discussions. There will also be presentations by exhibitors in
the maths market and activity centre. This large number of presentations on offer is
indicative of our growth as a mathematics education community. This growth is also
evident in the different areas of mathematics and mathematics education addressed in
the presentations. These include research and practitioner presentations on
mathematical literacy, the use of DVD and other technologies in the teaching of
mathematics, innovative teaching methods and the teaching of new topics in the FET
curriculum.

It is also very encouraging to see the many presentations by teachers, particular those
who are involved in the maths4stats project funded by Statistics South Africa. The
number of presentations at AMESA has increased steadily over the past few years and
this year is no exception. The review team had a very difficult task of ensuring that
the papers received were reviewed and sent back in good time.

All the long and short papers were sent to three reviewers. As a rule, papers with at
least two recommendations for acceptance were selected. Many authors were
requested to make modifications to their papers before they could be accepted for
publication in these proceedings and be included in the congress programme. All the
“How I teach” papers and workshops were reviewed by at least one person and were
accepted (after some rework). Let me express my heartfelt thanks to all the reviewers
and authors for co-operating with us during the long review process. It was very
stimulating and intellectually rewarding to read the papers submitted.

Allow me to also thank VG Govender (Nico) for sharing in the responsibilities
involved in the preparation of these proceedings and Linda Heymans (Secretary) for
assisting in the administration of the review process.

Dr. Hennie Boshoff
Academic Programme Co-ordinator
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MATHEMATICS IN THE FET PHASE - MISLEADING
GRAPHS/ DIAGRAMS

Johannes Februarie
Gariep High School

Delegate Handout
INTRODUCTION

During the course of this workshop we will discuss misleading graphs and claims
by persons or groups trying to influence the public.

We will compare different graphs and try to come to certain conclusions.
At the end of the workshop our aim is to attain the following:

1)  learner identify potential uses and misuses of statistical information

2)  learners realize the different techniques to draw accurate but biased
graphs

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

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

5) misuse of dimensions e.g. misuse of area and volume

Activity 26.3 LO4
More than what you see

Statistical diagrams are easy to read and interpret on condition that one is aware of
the subtle manner in which data can be displayed in a biased way.

1. Three equally skilled applicants for a position at company A are asked by
the boss to display the following information in a bar diagram. The company
has made a profit of R2 million in 2005, R4 million in 2006 and R6 million
in 2007. The responses of these applicants are shown below. Work in pairs
to answer the question that follow.
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Check whether the diagrams are correct.

Discuss the differences between the diagrams.

Discuss the image that is reflected by each diagram.

Based on the diagrams, which candidate would you recommend for the
vacant position? Explain your answer.

oo

During tests in the fiber content in cereals A,B and C by an independent
quality controller it is found that cereal A contains 3,59 per 100g, cereal B
contains 5,59 per 100g and cereal C contains 7,5 g per 100 g. The
manufacturers of cereal C want to use an accurate but biased advertisement
to promote their product.

a. Which type of diagram would you use to achieve this goal?

b. Use the data that is provided and draw this diagram
The following diagrammatical representations appeared in a company’s
annual report. Criticise each diagram.

Company’s Sales ¥ Company's Profit
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4. During a survey 100 men and 100 women were selected at random. Each
person was interviewed on his/her alcohol consumption to the nearest unit,
in the week preceding the interview. A unit is equivalent to 340 ml of beer,
25 ml of spirits, 200 ml of wine or 50 ml of fortified wine. The table below
shows the results.

Consumption during the week preceding the interview
l1to | 6to 11to 2110
Units | 0] 5 10 20 35 36 or more
Men 25| 20 17 15 13 10
Women | 41| 29 12 9 5 4

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

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





MEMORANDUM

a. The diagrams are correct

b. The diagrams create different images of the increase in profit of the
company’s profit.

c. The first diagram gives an image of constant and fast growth. The second
diagram gives an image of constant but slower growth.

The third diagram gives an image of fast growth from 2005 to 2006, but less
growth from 2006 to 2007, techniques to draw accurate but biased graphs.

Diagram to the right:
The widths of the bars increase form left to right. No scale on the frequency
axis.

Diagrams below to the left:
The widths of the cubes increase form left to right. The dimensions of the
cubes increase in a misleading fashion.

Diagrams below to the right:

Perspective creates the misleading image that one stockholder receives more
than each of the other two. A pie chart might have been better because the
observer compares the areas of the three bars intuitively.

d) All three candidates have understood the information, but only the
candidate that created the diagram on the left hand side, has shown that she
can represent the information on a unbiased way.

a. Possibly a bar diagram with cubes of sides lengths 3.5 units, 5.5 units
and 7.5 units.
b. Draw a diagram of your own choice.

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

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

REFERENCES:

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






HOW TO DETERMINE THE VARIANCE AND STANDARD
DEVIATION OF SETS OF DATA MANUALLY AND BY USING
AVAILABLE TECHNOLOGY (CASIO FX 82ES). GRADE 11

Gary Hendricks

Maths4Stats

GENERAL LEARNING AND TEACHING IDEAS

The learners are encouraged to develop their own knowledge as they work through
the activities with members of their group. They then apply what they have learned
by working on their own (or with a partner) on the exercises. It is important that
the learners know how to use their scientific calculators to work out the mean and
standard deviation.

LEARNING OUTCOME 4
The learner is able to collect, organise, analyse and interpret data to establish
statistical and probability models to solve related problems.

ASSESSMENT STANDARD 11.4.1(A)

Calculate the variance and standard deviation of sets of data manually (for
small sets of data) and using available technology (for larger sets of data) and
representing results graphically using histograms.

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

1. Find the mean of the numbers

2. Find the difference between number in the set and the mean.
3. Find the squares of each of the differences in 2.

4. Find the mean of the squares in 3.

5. Find the square root of the mean in 4.





Example: The heights of ten members of the school’s basketball team in metres
are:

16 ;165 ;165 ;173 ;175 ;175178 ;1,78 ; 1,89 : 1,95

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

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

2. Find the mean height.

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

3. Determine the standard deviation in heights.

Height in cm Difference from mean Square of difference
x x—x (2= %)2
160
165
165
173
175
175
178
178
189
195

Total

Variance /

Mean of squares

Standard Deviation/

Vrarianes






Using the calculator to find the standard deviation

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

First, get the calculator into the [MODE] [2:STAT][1-VAR]

correct mode:

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

Then find the mean. [SHIFT] 1(STAT) [5:VAR][2:5] [=]

This gives the answer x=175,3

Finally find the standard deviation [SHIFT] 1 (STAT) [5: VAR] [3: xew][m=]
This gives the answer « = 10,2

Assessment Exercise

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

91 72 109 87 83 93 96 69 74 76 84 65 79 89 93

(a) Determine the range masses of the team.

(b)Find the mean mass.

(©)






(d)Determine the standard deviation in masses.

Weight in kilogram Difference from mean | Square of difference
x I—x (= %)2

Total

Variance /
Mean of squares

Standard Deviation /
Vyariancd

Now use your Casio fx -g2E# to determine the standard deviation and verify your
answer.

REFERENCES

Classroom Mathematics (Laridon et al.)
X —kit Mathematics Gr1l (Irma Kuhn)
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towards a nation that counts

HOW DO | TEACH PROBABILITY IN GRADE 10 WITH
THE AID OF VENN-DIAGRAMS

Lucia T. Janse Van Rensburg
Phase: F.E.T. Gr. 10 ASS 10.4.2 (b)

Introduction: | am currently the Free State Maths4Stats coordinator/
trainer in a campaign to empower teachers to teach Data Handling and
Probability at school level.

My School Trompsburg Secondary was last year part of the lIsibalo
Project and the Maths4Stats project. Both this projects are Human
Capacity Building Projects from Statistics South Africa in order to
empower teachers and learners to produce a cadre of statisticians in a
democratic nation that is statistically literate.

Content: The content is based on elements of a die (a familiar concept in
games by learners) and using set theory to demonstrate *“ union” and “or”
in venn-diagrams and then to calculate the probability after completing
the venn-diagram.

In 2007 Mathematics Paper 3 was not optional to my school but
compulsory, since | was part of above mentioned projects. This lesson
was presented to Grade 10 and 11 at the same time in order to get all my
learners aboard. My school is an “economically” challenged school with
rural learners but with learners with good potential that must be
developed. | had good success in Paper 3 especially Gr.11.

Conclusion: The set of notes used is available to teachers via there
Maths4Stats coordinators in each province. Teaching probability in 2009
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to Gr. 10 will be compulsory in order to met the time frame of the DOE
in 2011.

References;

North D. Prof. “Probability Component of NCS Data Handling”
School of Statistics & Actuarial Sciences University of Kwa Zulu Natal.
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