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Breathe life into science teaching
“Shoestring teaching” helps learners to
understand key concepts
Thabo Mohlala

“S

cience is all around
us…in fact every little
activity we engage
in daily involves
elements of science.”
This has become a stock definition
most science teachers use in an
attempt to demystify the subject to
their learners. Generally, it is argued
that it is through mastering science
that we can understand why
phenomena such as tsunamis and
global warming occur, and more
importantly how to avoid or lessen
their impact on humans.
Designs of some of the breath
taking and majestic buildings,
bridges, supersonic jets, cars and a

host of other hitech technological
gadgets are products of science.
Experts reckon that South Africa can
deal effectively with a range of its
developmental challenges such as
housing, schools, rail and roads,
water, electricity, health, agriculture
and transport if it makes serious
investment in the teaching of science,
particularly at the Foundation Phase
of the education system.
An equal consideration should
be given to the training of more
science teachers to ensure quality
science teaching takes place in the
classrooms.
“We need to encourage skills in
problem solving at technical and
scientific level to address the chal
lenges of unemployment, poverty

Keeping the
doctor away
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Memory Malope in a science laboratory at Orlando High School
in Orlando. Photo: Oupa Nkosi
and inequality. There is an urgent
need for more black African children
to take up careers in science,

technology, engineering and mathe
matics,” said Henre Benson, chief
Turn to page 15

Science teachers share their experiences
• Dewald Botha
Botha teaches life sciences to grades
five and six learners at Curro Aurora
in Randburg. He wanted to be a
biokinetisist, but when he could not
be taken into the programme he
opted for teaching. “Since then I fell
in love with teaching to an extent
that today I have an honours degree
in science education,” said Botha.
He believes it is important to teach
science to primary school learners
because they have “natural curiosity”
and “show great enthusiasm towards
the subject”. “In these early stages it
is important to develop a love for the
subject as learning science is not just
a memorisation of facts but includes
diverse ways in which a learner can
explore the natural or material world
that leads to asking questions and
making discoveries”.
He said science helps to develop
learners’ thinking skills “by teaching
them to think abstractly, inductively,
deductively as well as reflectively”
and also helps them to develop

“cognitive skills”. Botha said it takes
creativity on the part of a science
teacher to stimulate learners’ inter
est in the subject. He said one of the
best ways to connect with learners is
to “relate the content to their every
day lives”. “I do this by telling stories
because learners love stories. Being
able to make a connection about a
topic or a definition that they can
relate to keeps learners interested. I
also give my learners a chance to
engage with me by giving them an
opportunity to tell me their experi
ences,” said Botha. He said one of the
biggest challenges he encounters in
teaching the subject is that “many of
the science textbooks have mistakes
that can lead to misconception later
on. “Another problem is that there
are different definitions trying to
explain one scientific term and this
leads to confusion. A definition
would be given and then later in the
chapter another definition would be
given for the same term and this
leads to confusion,” said Botha.

An admirer of shoestring teaching,
Botha said it helps learners under
stand the characteristic of scientific
knowledge and how it is developed.
“Learners enjoy working with every
day household items because it is
something they can reenact at home
and show their parents,” he said.

revolves around these key elements,
otherwise it would remain abstract
and learners will get bored and fall
asleep. I also use examples that are
relevant to their lives. I get them to do
experiments using materials that they
can easily access from their homes,”
Malope said. Since the school does
not have resources she does not mind
to make personal contributions to get
• Memory Malope
Malope teaches grade 10s and 11s life the right teaching aids.
“For instance, these days I invest a
science at Orlando High School in
Soweto. She strongly believes that to lot in videos so that learners can
watch the relevant aspects of the cur
get the best out of the learners a
riculum,” said Malope.
teacher should teach science in an
She is also a student of shoestring
interesting way. She said she hates
teaching practice. Malope said shoe
the way her teacher used to teach
string teaching encourages teachers
science.
to use their own creativity to over
“The lessons were boring and
because we did not understand it, we come their resource constraints.
She said she is grateful to have
ended up memorising everything.
been exposed to the “shoestring
And yet science is interesting, you
science teaching” because it does not
learn something new every day. It is
everywhere,” she said. To engage her limit teachers but give them a
chance to be creative in overcoming
learners in a meaningful way she
resource limitations most schools in
always tries to get them touch, feel
the townships experience.
and experience it. “To me science
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My Favourite Teacher

‘Teacher’s
influence
is eternal’
Moliehi Molekoa believes that teachers
are the bedrocks of the society and
deserve respect and better pay

M

Charlotte Melela
oliehi Molekoa is a
business unit head for
the Africa division at
Magna Carta Reputa
tion Consultants. She
grew up in Phuthadithjaba, Free
State, but moved to Johannesburg
when she was 10 years old.
She has been in the communi
cations industry for more than 12
years during which time she built
and managed reputations of some
blue chip accounts such as Standard
Bank (Africa), Microsoft, Motorola,
Samsung (Africa) and
Thebe

Investments. The highlight of her
career was launching both the
Oprah Winfrey Leadership
Academy for Girls, which she
managed for three years, and the
Mo Ibrahim Foundation.
She is currently responsible for
the expansion of Magna Carta into
the rest of the continent focusing on
“strategically formalising partner
ships with some of Africa’s best
agencies in key markets”.
“This is exciting as well as
challenging, but I would not have it
any other way, I’m loving it,” said
Molekoa.

Where and which year did
you start your schooling?
I started my primary school in
Mamello Primary school in
Phuthadithjaba, and then moved to
Vaal
Christian
School
in

Moliehi Molekoa at their offices in Sandton, Johannesburg. Photo: Oupa Nkosi

Alexander the Great
once said, “I am
indebted to my father
for living, but to my
teacher for living well.”

Vereeniging to complete my
primary schooling. I then moved to
Lenasia South Secondary School
where I matriculated. As for my ter
tiary education, I studied at the then
Witwatersrand
Technikon’s
Auckland Park campus (now
University of Johannesburg) for my
national diploma in public rela
tions. I also studied photography
through the Market Theatre
Photolab. I’m currently studying
psychology through Unisa.

In your view why do you
think education is important?
Education enlarges your view of the
world. It makes the impossible pos
sible and it’s through an educated
society that we are able to fight and
overcome some of our societal ills.

Who were your favourite
teachers?
It was my history teacher, Mr Sujee
and my accounting teacher Mr
Kunvar.
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What influence did they have
on you?
I loved Mr Sujee’s passion for the
subject because this taught me that
with passion you can move moun
tains. Mr Kunvar was a bit of a disci
plinarian and used to love to say
“you have to be cruel to be kind”. He
expected the best out of us and his
work always had to be done other
wise we would be in trouble. There
were no grey areas with him.

What were your favourite
subjects and why?
I used to love history because the
teacher made it come alive and it
didn’t make us feel like we were
learning about past events that had
no relevance to us. He made us
understand how the history of the
world and South Africa was unfold
ing. It was fascinating. I also loved
and excelled in media studies. I
learned how to engage and build
relationships with key stakeholders
and it has been a neverending
adventure.

Describe the qualities that a
good teacher should have
or display?
A good teacher is someone who has
purpose and passion for what he or
she does. These are qualities of
someone who understand he or she
has an opportunity to plant a seed
in someone’s life, which could yield
either good or bad fruits. Teacher’s
influence is eternal.
Unfortunately, these qualities are
fast disappearing within our educa
tion system.

What are the things a teacher
should never do or say?
I strongly believe that teachers
should never ever have any inappro
priate relationship with learners
and should never discriminate or
show favouritism as his or her role
is to nurture and guide.

What message do you have
for teachers?
Alexander the Great once said, “I am
indebted to my father for living, but
to my teacher for living well.” I echo
these sentiments as teachers are the
foundation of our society and are
behind the success of many of us
and should be appreciated daily and
be properly remunerated. I there
fore would like to thank all my
teachers (past and present) for con
tributing to who I am today. To cur
rent teachers I want to encourage
them to keep investing in our chil
dren for the betterment of our
country.
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Changing Lives

Teaching from the heart
Yvonne Kube reckons every little success
must be celebrated to breed more
successes

I

Yvonne Kube

teach Setswana and History
to grade 10s and 12s at
Kgalatlowe High School in
Motlhabe Village, in the
North West Province. I would
like to share my views on what
makes a good teacher and the values
that shaped my character as a
teacher. I hope these would not only
resonate with my colleagues within
the profession, but also help inspire
most of them.

Success and hard work
I believe success comes through selfsacrifice, perseverance, decisiveness,
proper planning, hard work, and
spiritual and emotional intelligence.
Teaching imposes serious responsibilities on teachers and one of them
is to give the child the best level of
education as possible. I believe in
the saying: “Train a child in the way
he or she should go, and when he or
she is old will not depart from it”.
A good teacher teaches from the
heart, with dignity and passion.
He or she is able to make the most
monotonous or serious subjects
interesting. I believe success and
excellent results are not meant for a
selected few. Anyone who is willing
and dedicated enough to achieve can
attain them. The difference between
a teacher who gets 100% quality

results and the one who does not is
not about the learner intelligence or
higher IQ but strategy.

Challenges
Our school is situated in a deep rural
area with inadequate resources and
this presents us with lot of challenges. For instance, most learners come from broken and poverty
stricken homes or suffer abuse,
while some head their families. As
teachers we are forced to assume a
role of a councilor to help these children cope better with these difficulties. Some parents do not show any
interest in their children’s school
activities and progress. It is like they
outsource the disciplining of their
kids to us.
This is made worse by the fact
that some of them are uneducated. Nevertheless, I believe
that God often uses ordinary circumstances as a training ground
to perfect our character. And
I think the cure to these challenges is consciousness and commitment to personal growth.
A good teacher needs to stay sharp
at all times and keep an open mind
to new ways of doing things. The
message may be the same, but the
methodologies of teaching will
always change. Successful teachers
don’t make excuses but they create good results. No great success

Yvonne Kube says every learner can soar beyond any imagined limits. Photo: Supplied
was built on excuses. A lazy farmer
blames his tools, but a wise one
sharpens them.

Quality results
As a teacher I determine the quality
of the fruit I want to produce. But it
is the amount of effort I put in preparing the ground to produce it that
is crucial. Remember that what you
put in is what you get out. Successful
teachers work for the quality of
what they produce. They stamp
their work with excellence and do
not accept to be second best. They
always exceed the expectations of

those they interact with. They go an
extra mile, strive for perfection and
work with passion and out of love.
More importantly, they also expect
great accomplishments from their
learners. Personally I believe that
every learner can soar beyond any
imagined limits.

memorable while remaining sensitive to the needs of learners, colleagues and parents. She or he
brings the entire self to the job, celebrates learners’ success and shows
compassion to struggling parents.
Above all she or he must inspire,
provide leadership and show learners how to behave in all areas of life.

Taking risks
I believe that “he who takes no
risk will taste no success”. A good
teacher thinks outside the box, he or
she leaps out of the classroom wall
and takes the learners along. He or
she makes the classroom experience

Yvonne Kube was the winner in the
category of Excellence in Secondary
School Teaching in the 2013 Provincial
Teaching Awards. She also won the
Nkosi Albert Luthuli Oral History
Competition in 2008.

Leading by example
In an area where poverty is rife, Charlotte Melela, has turned
her school into a proverbial oasis for the learners
Charlotte Melela

L

etsopa Primary School is
located in a small town of
Ottosdal in the North West
province. The town is surrounded by many farms
and we have learners who commute
by bus from the farms to schools in
the township.
There are no job opportunities in
the area and many parents are
unemployed and depend on social
grants. Due to the high levels of

poverty the school is playing a
pivotal role in assisting learners
from such families.
As the principal I ensure that I
lead by example. Punctuality is
important for all of us to ensure we
start the day without wasting even
one minute. I arrive first at school
and walk around to check the cleanliness of the premises.
My school is one of the cleanest in
the province and visitors always ask
me how I succeed in keeping it so
clean.

Poverty alleviation
The school has established a poverty
alleviation committee called Life
Skills HIV and Aids. Its function is
to identify orphaned and vulnerable
children (OVC’s) in the school and
come up with intervention strategies. The committee requests donations from businesses and alumni
association to buy these learners
school necessities such as school
bags, book covers, school uniforms
and so on. The committee has also
established a vegetable garden to

make vegetable hampers for them to
take home. We also celebrate
Mandela Day and issue out donated
school uniforms to the vulnerable
learners.

ICT classes
As a township school that was not
exposed to technology in the past,
we have introduced a computer literacy class. All our learners from
grade R to grade seven attend computer classes to ensure they are competent in this area even before they
reach secondary school. At the end
of the year they are awarded competency certificates. Teachers who
were not computer literate also benefited from these classes. This
yielded positive results because at
the moment some of the learners
bought themselves laptops and do
their work at their own pace.

Functionality of
sub-committees
I request all sub-committees to submit their itineraries for the coming
year to include them in the school’s
year programme. At the end of the
term we have a special meeting
where all the committees table their
reports to the staff about their activities, the challenges and successes.
This meeting creates a healthy competition among committees because
all of them want to present the best
report. I also encourage sub-committees to celebrate calendar days
such as Library week, Africa Day,
World AIDS Day, Heritage Day and
Mandela, to mention a few.

Partnership with external
stakeholders
Charlotte Melela leads by example. Photo: supplied

We are a Quality Learning and
Teaching Campaign implementing
school. I have created partnerships

with external stakeholders such as
the ward councilor, who ensures
that community work projects and
expanded public works programme
maintain our school premises;
Adopt-A-Cop, health professionals;
social workers, a priest, love-Life
and business people who have
adopted the school.

Recognising excellence
We have established an Award
Committee that selects top 10 achievers every term and organises a ceremony where learners are awarded
academic achievement certificates.
At the end of the year not only do
we celebrate academic excellence,
but we also recognise a variety of
achievements in sports, culture and
good conduct. Teachers who go
beyond the call of duty are also nominated for the National Teaching
Awards by the school’s nomination
committee. This exercise is helping
to uplift the moral and self-esteem of
both learners and teachers.

School safety
We also have a School Safety
Committee that ensures learners,
staff members and visitors are safe
at all times. The safety policy stipulates among others that the gates be
locked during school hours; visitors
sign the visitor’s register, teachers
and prefects to strictly follow the
ground duty roster by supervising.
Injuries are reported to the safety
committee to apply First Aid for
minor injuries. The scholar patrol
controls the traffic for learners to
cross the street safely.
Nkolasi Charlotte Melela is principal and
was the Finalist at the National Teaching
Awards 2013 in category of Excellence in
Primary School Leadership.
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Science

Keeping the doctor away
Nhlamulo Mashimbye is passionate about understanding what causes disease,
particularly TB that resists standard treatment
Thabo Mohlala

N

hlamulo Lawrence
Mashimbye was born in
Mavalani village in
Giyani, Limpopo province. But he spent his
early years in Booysen Johannesburg, where his father was working.
He returned to Mavalani at the age
of five to start school. While in high
school he got involved in the Student Christian Movement, volleyball, soccer and also served as class
or learner representative.
In his final year at high school, he
received awards for best learner in
four categories: academic, school
uniform, school attendance and
good behaviour. He proceeded to
the University of Limpopo, where he
received a degree with distinction
(cum laude).
He was also active in other organisations such as South African
Students Congress in 2006 and
Medical Science Student Council,
where he served as chairperson. He
served in the same capacity for
Health Sciences Student Council the
following year. In 2008, he received

Mandela Rhodes Scholarship and
enrolled for master’s degree at Wits
University.

When and where did you
attend school?
I started my primary schooling in
1990 in Mavalani village and
completed my matric with a merit
certificate in 2002.

Share with us what
epidemiology is all about
Epidemiology is about understanding what causes disease and how it
spreads between people (if infectious) or how it develops (non-infectious), for purposes of prevention
and managing ill-health in communities. It combines science of biology
(for understanding disease process),
statistics (for analysis of data and
reaching correct conclusions) and
social science (for understanding
other social issues in communities
which increases people’s risks of
diseases).
It is a science about disease not at
individual level, but those affecting
more people. Epidemiology is about
research that seeks to improve

people’s knowledge on what is not
known about disease in communities. But the science is also applied
to understand other health related
conditions – for example obesity or
high blood pressure.

Who or what influenced you
to pursue it as a career?
I learnt about this course when I
was doing final year of BSc Medical
Science at University of Limpopo. I
was doing a research project that
focused on a number of people
infected by TB, which is resistant to
standard treatment.
This research project was called an
“epidemiology of drug resistant TB in
Limpopo province”. I started searching for universities that offers epidemiology and ended up applying for
master’s degree in epidemiology and
biostatistics at Wits University.

What subjects are required
to study it?
The course is not offered at undergraduate level in South African
universities. People taking training
in epidemiology are often medical
doctors or health professionals in

other areas. The subjects required
are, therefore, those required for
enrolment to degrees in the health
sciences (such as medicine and
surgery, pharmacy, nutrition, nursing, physiotherapy and laboratory
science). But biology and mathematics are important.

What do you like most about
your career?
This is not a repeated activity type of
job, but epidemiologist work on
different projects. While approach
to application of skills could be the
same, the challenges for each of the
different projects are different. I like
the opportunity of being challenged
to learn new things in different
projects.

What are some of the
challenges associated with it?
The challenges are that one needs to
be always learning — in formal institutions or through self-reading. The
other thing is epidemiologists do
not work on permanent basis but on
project basis. This means changes in
jobs, which could affect pay salaries
at times.

Lawrence Mashimbye.
Photo: Supplied

What is your message to
science teachers?
The world today has a demand for a
practical science; and this is a challenge to teachers to take the classrooms theoretical lessons and make
them as practical as possible.
Learners in high schools should
start understanding how they, in real
life, could be able to apply a particular scientific theory. This is a challenge to science teachers to combine
theory of science with practical
examples. I think this could go a long
way in defeating the perception that
science is a difficult subject.

Technology is the future

D

is to replace traditional textbooks
with e-books in the long term.

Thabo Mohlala
anielle Rowe is among a
growing pool of young
and enthusiastic teachers who believe in the
magic of technology in
education. The country’s education
system is set to benefit from a new
breed of young teachers who believe
education can be taken to the highest level by tapping into the power
of the latest technologies. It is a
thinking that echoes the department of basic education’s vision of
integrating technology into the curriculum.
Newly appointed Gauteng education MEC, Panyaza Lesufi, also highlighted technology as a critical element of his vision, dedicating
R2-billion towards creating “classrooms of the future".
He said in future every learner
should have a tablet with internet
connection to interact in real time
with their teachers. He said the idea

Born teacher
Danielle Rowe, a grade eight and
nine history and geography teacher
at Northriding Secondary School, in
Randburg, Johannesburg, is excited
about this development. It was
while studying international relations at Monash University in 2010
that Rowe’s passion for teaching
developed.
“I probably would be working as a
diplomat or ambassador. But I
could not because I realised my love
was in teaching. It is where I am
good at. I like working with and
helping people. It just comes naturally,” said Rowe.
At Monash she helped set up
Ulwazi, a voluntary education initiative where students offered maths,
literacy and computer science
classes to school learners from
nearby communities such as
Zandspruit and Masakhane.

Postgraduate certificate
After she graduated Rowe enrolled
for a one year postgraduate certificate in education at the University of
Cape Town (UCT). During her days
as a volunteer at Ulwazi project,
Rowe was already using multimedia
tools such as video clips and photos
to teach. When she was studying at
UCT she did her teaching practice at
Abbot College in Claremont. She
marvelled at school’s latest hi-tech
whiteboards and witnessed how this
made teaching and learning a pleasurable experience.

Edmodo
Before she joined Northriding
Secondary School, she used to teach
at Dainfern College, which has a fully
developed technology infrastructure.
There she came across Edmodo; an
online classroom based networking
application which facilitates greater
interaction between teachers and
learners.
“It is effective and an appropriate

teaching tool. It works like a
Facebook and enables teachers to
create a class group account to post
notes and everything they want to
share with the class. I used to interact with my class through posts, poll
questions and mini quizzes,” Rowe
said. She said through this medium
she got every learner to actively participate in class including those who
were shy to speak in public.

Why use technology?
Danielle believes strongly that classroom provides ideal learning spaces
for learners to explore just about
everything they want to know. This
is particularly so for today’s children,
who are attuned to technology, said
Rowe. She highlighted some of the
benefits of technology:
• It has strong visual impact and
interactive
• It saves time and resources by
eliminating the need to photocopy
• Learners exercise a great deal of
independence because they can

work at their own pace and in their
own space
• Helps to improve efficient and
paperless administration
• Instead of teachers using worksheets, they can use folder space
which is easy for learners to access
• Teachers can also pose pre- and
post-class questions for learners to
engage in discussions or comment.
Rowe said teachers can also log in
and join forums where teachers
share ideas on the best possible
teaching techniques. More importantly, she said, it helps teachers to
track online each learner’s progress
or performance and see where and
how they can intervene. She subscribes to the view that technology is
not a replacement for the teacher but
just an enabler and a teaching aid.
“Teachers must still be there and
learners must know how to read,
write and count,” she said. Rowe
said she is looking forward to assist
her new school to establish its own
fully-fledged technology centre.

National Professional Diploma in Education (NPDE)
Improve your skills and upgrade your qualification with North-West University’s NPDE.
The National Professional Diploma in Education qualification was designed to improve the quality
teaching and learning of under qualified teachers at schools and FET Colleges.

of

Enrol now to avoid missing the opportunity to further your professional career as a teacher!
So call us now to get your professional qualification! SMS “Enquiries” to 39133

The Department of Higher Education and
Training, has indicated that this valuable
qualification will come to a close at the

end of July 2014 and educators in need of a professional
qualification are urged to enrol.

Educators now only have 4 months left to take this
opportunity for professional development!

Head Office
Tel: 011 670 4700
Fax: 011 675 2592
Website: www.olg.co.za
Call Centre: 011 670 4850

Free State, Gauteng,
KwaZulu-Natal
Eddie Bush
Cell: 082 413 3685
Tel: 031 765 5131
Fax: 031 570 1056
E-mail: bush@iafrica.com

Limpopo and Mpumalanga
Sakkie Manda
Cell: 082 926 4427 or 082 927 7487
Tel: 011 988 7044
Fax: 086 678 6444
E-mail: smanda@absamail.co.za

Eastern Cape, North West
Northern Cape and Western Cape
Paul Beselaar
Cell: 083 650 5565
Tel: 021 930 2651
Fax: 021 930 2935
E-mail: beselaar@iafrica.com
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Opinion

How big is the ‘Chinese opportunity’?
Ian Henderson

R

better bet would be French and
Portuguese (international languages
in the true sense of the word).
Tourism may well present an
opportunity for increased economic
activity. However, Chinese tourists
are becoming far more adventurous,
increasingly traveling individually
(as opposed to the large groups of
yesteryear) with English phrase
books. The prospect of our students
benefiting from Chinese prowess in
science, maths and tech education is
questionable too. China’s Shanghai

region easily tops the rankings in
the Organisation for Economic
Co-operation and Development’s triennial Programme for International
Student Assessment (PISA), but
there are problems with the manipulability of such ranking systems
and extrapolating regional performance to apply to whole countries.
The Chinese elite may well do
exceedingly well in these subjects,
but on the whole probably not.
A last consideration with respect
to education is the prospect of

another overhaul of our basic education curriculum, after a previous
outing in 2009. A topic enjoying
some attention is the 50/50 split
between academic and vocational
educational streams that the
Chinese government has attained, a
balance our basic education ministry reportedly wants for SA too. It is
however doubtful that enough overlap exists between Chinese and
South African curricula to present a
translation opportunity. Given
South Africa’s history, we are likelier

to have success with European
models than Chinese ones.
It is therefore our view that there
won’t be a rapid escalation in the
teaching of Chinese in our schools,
Further Eduation and Training colleges and universities, as trade will
be confined to this side of the
Chinese borders. Instead, our trading partners have a far greater likelihood of embracing English.

ecent reports that Mandarin may be taught in some
South African schools got
tongues wagging about
the size and shape of the
“Chinese opportunity” that may
arise from this. Central to that
would be a need for language services (translation in education,
trade and exchange programmes).
So will we all have to learn MandaIan Henderson is chief technology officer of
rin in schools and business courses?
Rubric language services rubric.com/za.
It’s a fair question.
China’s interests in
Africa are burgeoning.
The country is South
Africa’s biggest trade
partner and recent official visits between the
South African and
Chinese governments
underlined their intent
to give tangible effect to
a collaboration agreement signed in 2013. The
overarching themes of
this agreement are
extensive. The education
component itself is
expansive and indicative
of the basic education
ministry’s wish to
improve mathematics,
science and technology
Develop your professional career with relevant skills and knowledge by enrolling in
results in our schools.
While the minister’s
the Open Learning Group’s (OLG) Purchasing Management short course.
intentions are laudable,
a sober analysis (in the
Mandatory Continuing Professional Teacher Development (CPTD) is now a
absence of any details)
reveals that the opporturequirement by the South African Council for Educators (SACE), to
nities may not be all that
ensure teachers grow and enhance their skills.
exciting, at least not for
the language industry.
First, the global trend is
OLG in partnership with SACE is offering an
no longer to broaden
learners’ language comaccredited and endorsed short course in
petence. Twenty years
ago, learning Russian
Purchasing Management
was de rigueur for British
(Professional Development Points: 30)
schools. Ten years ago, it
was Mandarin’s (first)
turn. In both cases, little
Develop your purchasing skills by:
came of it because neither is a world language
• understanding the different purchasing services;
(although Mandarin is a
• understanding global supply management and the
transborder language to
some extent, also spoken
competition surrounding purchasing;
in Taiwan). Even French
• identifying and explaining the importance of product pricing;
and German are heard
less and less in British
• undertaking research on cost analysis and explain what it
and South African
comprises of;
schools.
If there were a real
• applying and understanding the ethical and professional
prospect of increased
standards of purchasing.
bilateral trade with
China, that would have
been a good reason to
skill up in Mandarin. But
none of the reporting
suggests significant
Chinese investment in
South African manufacGauteng, KwaZulu-Natal, Free State
turing or marketing of
our products in China.
Edward Bush Tel: 031 765 5131 Email: bush@iafrica.com
China will in all likeliCell: 082 413 3685
hood continue to sell
Eastern Cape, North-West, Northern Cape, Western Cape
more electronics, textiles and cheaply manuPaul Beselaar Tel: 021 930 2651 Email: beselaar@iafrica.com
factured
consumer
Cell: 083 650 5565
goods into South Africa,
Limpopo, Mpumalanga
and we will reciprocate
by exporting more raw
Sakkie Manda Tel: 011 988 7044 Email: smanda@absamail.co.za
materials and tourism.
Cell: 082 926 4427 / 082 927 7487
The considerable and
Head Office
growing investment we
can expect will be con011 670 4850
www.olg.co.za
fined to infrastructure
to stimulate mining and
exploration, and our
comparatively
low
Open Learning Group (Pty) Ltd – Reg No. 1997/020392/07 a subsidiary of Open Learning Holdings (Pty) Ltd – Reg No. 1998/009375/07
labour costs may result
in more Chinese assemOpen Learning Group is registered with the Department of Higher
Open Learning Group (Pty) Ltd is accredited as a QCTO Skills
bly plants on home soil.
Education and Training as a private higher education institution
Development Provider: QCTO NATED/13/0001. Open Learning Group
Since our more immediunder the Higher Education Act, 1997 - Registration Certificate No:
(Pty) Ltd is an accredited ETDP SETA provider with extensions of scope
ate markets are in south2009/HE07/005.
at both W&RSETA: Provider A/C code 76 and TETA: TETA12-293.
ern Africa and the
Indian Ocean Islands, a

Enroll now to develop your professional career
with OLG and our SACE endorsed programmes!
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Giving love and hope
When Noxolo Maphala decided to teach at
a school near Hillbrow she knew what she
was up against, but never retreated
Thabo Mohlala

A

ccepting a teaching job
in Hillbrow, which is
notorious for various
social ills such as overcrowding, crime, drugs
and prostitution, among others, was
one of the hardest decisions Noxolo
Maphala had to make. She never
dreamed of setting her foot in a
place widely perceived to be a cauldron of lawlessness and anarchy.
But after she got the job she threw
caution to the wind and decided to
face up to the “monster”. A few days
into her job she could already see
the effects of the rough social environment spilling into her grade two
classroom. Most learners came from
poverty-stricken and unstable family backgrounds.
“Majority of parents do not have
time to provide support and guidance to their children. They leave
early when the children are still
asleep and return late when they are
already in bed. And as a result their
children started to display deviant
social behaviours in the classroom,”
said Maphala.
She said some of them yearn just
for that intimate mother-child
relationship. “I remember in one
instance a child came straight to
me just for a hug. I also have a kid
who originally comes from the
Democratic Republic of Congo,
but has been staying at a refugee
camp. She can hardly speak a word
of English just as I cannot speak
her’s,” said Maphala. But despite her
inexperience and the overwhelming
challenges she faced every day in
her classroom, the thought of abandoning ship never crossed her mind.
She saw all these as an opportunity to promote and teach learners about caring, co-existence and

Noxolo Maphala in her classroom at Asteri Primary School in Johannesburg. Photo: Oupa Nkosi

I find it rewarding and
inspiring to see the
small changes that I
have brought in each
child’s life here

tolerance. This was also an ideal
context to address the sensitive
issue of xenophobia, which has been
rife in Hillbrow and the surrounding areas.

Rural upbringing
Since Maphala joined the school she
started seeing Hillbrow in a different
light. She became more understanding and empathetic. “I made peace
with the situation. I believe there
are no dustbins for people. I had to
dig deep and always try to create a
context that would make learning a
pleasant experience. I find it rewarding and inspiring to see the small
changes that I have brought in each
child’s life here. Nothing can beat
that feeling,” she said. She reckoned
that growing up in a rural village of
Sidakeni — about 26km from Mount
Ayliff in the Eastern Cape — made it
easy for her to deal with the situation
at her school better.

Early start
Maphala, the youngest and the
only girl in her family, started her
schooling in 1995 ahead of her peers
because she used to cry after older
children who walked past her home
to school. Aged 23, she is coincidentally the youngest among the school’s
teaching staff members. Her former
school, Sidakeni Junior Secondary,
offered lessons in isiXhosa and she
only got exposed to English in grade
eight. But despite this, she did well
and has never repeated a grade until
she completed her matric in 2007
with a merit certificate aged 17.
She initially wanted to study for a
bachelor of commerce, but when she
could not make a grade because of her
poor maths results, teaching beckoned and she enrolled for a degree in
education at Wits. And fortunately for
her, she received a full bursary.
Maphala completed her education
degree in 2011 and the following year
she took up her first teaching job
at school based in Florida, west of
Johannesburg. “Looking back now I
think I made the right move. I enjoy
what I do and have no regrets whatsoever. Besides, my character also
makes teaching suitable for me: I am
talkative, likes attention and impacting other people’s lives,” she said.

7

August 2014 theTeacher

Science Review

Matric Science Revision Exercises

1.1

Write down in words the principle of conservation of
linear momentum.
(2)
1.2
Calculate the speed of the block-bullet system immediately after the collision.
(4)
1.3
Is this collision elastic or inelastic? Give a reason for
the answer.
(2)
The floor exerts a constant frictional force of 8 N on the blockbullet system as it comes to rest.
1.4
Calculate the distance that the block-bullet system
moves after the collision.
(4)[12]

Vertical projectile motion

Question 1: 20 minutes (NSC Feb/Mar 2013)
A ball of mass 0,2 kg is dropped from a height of 0,8 m onto a
hard floor. It bounces to a maximum height of 0,6 m. The floor
exerts a force of 50 N on the ball. Ignore the effects of friction.
1.1
Write down the magnitude and direction of the force
that the ball exerts on the floor.
(2)
1.2
Calculate the:
1.2.1
Velocity at which the ball strikes the floor
(4)
1.2.2 Time that the ball is in contact with the floor if it
bounces off the floor at a speed of 3,43 m·s-1
(4)
1.3
The ball takes 0,404 s from the moment it is dropped
until it strikes the floor. Sketch a graph (not to scale)
of position versus time representing the entire motion
of the ball.
Use the ground as zero reference.
Indicate the following on the graph:
•
•
•

Height from which the ball is dropped
Height reached by the ball after the bounce
Time at which the ball bounces off the floor

Doppler effect

•
•
•
•
•

The initial velocity at which the object was projected
from the roof of the building
The velocity at which the object strikes the balcony
The time when the object strikes the balcony
The velocity at which the object bounces off the
balcony
The time when the object strikes the ground
(6)[16]

Work, energy, power
20 minutes

(NSC Feb/Mar 2013 Paper 1)

Experiment 2

Zinc

powdered

powdered

Hydrochloric
acid

0,1 mol·dm-3

0,2 mol·dm-3

Temperature

25 °C

25 °C

Figure 2
1.4

The siren of a stationary ambulance emits sound waves at a
frequency of 850 Hz.
An observer, travelling in a car at a constant speed in a
straight line, begins measuring the frequency of the sound
waves emitted by the siren when he is at a distance x from the
ambulance.
The observer continues measuring the frequency as he
approaches, passes and moves away from the ambulance.

1.5
1.6

Which graph, P or Q, represents Experiment 2? Refer
to the data given in the table, as well as the shape of the
graph, to explain how you arrived at the answer.
(3)
Give a reason why the rate of hydrogen production
slows down towards the end in both experiments. (1)
Calculate the mass of zinc used to prepare 0,24 dm3
of hydrogen gas at room temperature. Assume that 1
mole of hydrogen gas has a volume of 24,04 dm3 at
room temperature.
(6) [14]

Chemical equilibrium
Question 1: 25 minutes
Paper 2)

(NSC Feb/Mar 2013

The reaction between hydrogen chloride and oxygen reaches
equilibrium in a closed container according to the following
balanced equation:

1.2

Question 2: 20 minutes (NSC Nov 2012)
An object is projected vertically
upwards at 8 m·s−1 from the roof
of a building which is 60 m high.
It strikes the balcony below after
4 s. The object then bounces
off the balcony and strikes the
ground as illustrated below.
Ignore the effects of friction.
2.1
Is the object's acceleration at its maximum
height UPWARD,
DOWNWARD or ZERO?
(1)
2.2
Calculate the:
2.2.1 Magnitude of the velocity at which the object strikes
the balcony
(4)
2.2.2 Height, h, of the balcony above the ground
(5)
The object bounces off the balcony at a velocity of 27,13 m·s-1
and strikes the ground 6 s after leaving the balcony.
2.3
Sketch a velocity-time graph to represent the motion of
the object from the moment it is projected from the ROOF
of the building until it strikes the GROUND. Indicate the
following velocity and time values on the graph:

Experiment 1

15 minutes (NSC Feb/Mar 2013 Paper 1)

1.1
(5)
[15]

Figure 1

1.2.2

The observed frequency suddenly changes at t = 6 s.
Give a reason for this sudden change in observed frequency.
(1)
Calculate the:
1.2.1Speed of the car (Take the speed of sound in air as
340 m·s-1.)
(5)
Distance x between the car and the ambulance when
the observer begins measuring the frequency. (3) [9]

Rates of reactions

15 minutes (NSC Feb/Mar 2013
Paper 2)
The apparatus shown top of next column
Figure 1, is used to investigate the rate at
which hydrogen gas is produced when
a certain amount of zinc reacts with
an excess of a dilute hydrochloric acid
solution.
The reaction that takes place is represented by the following balanced
equation:

1.1Is this reaction
exothermic or
endothermic?Give
a reason for the
answer.
(2)
1.2 The graphs
right, not drawn
to scale, show how
the amounts of
reactants present
in the container
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A South African and
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2HCl(aq) + Zn(s) → ZnCl2(aq) + H2(g)
1.1

Write down the name of the
flask labelled Z.
(1)
1.2
Write down ONE function of
the item of apparatus labelled
Y in this investigation.
(1)
Two experiments are conducted using the
apparatus above. The conditions for each
experiment are given in the table. Figure 2.
1.3
From the table above, write
down:
1.3.1
The independent variable for
this investigation
(1)
1.3.2 One controlled variable
(1)
The volume of hydrogen gas produced
is measured in each experiment. The
graphs below show the results obtained.

10 - 12 SEPTEMBER
Lagoon Beach Hotel, Milnerton, Cape Town

Hosted by

A bullet of mass 10 g, moving at a velocity of 300 m·s-1, strikes
a wooden block of mass 1,99 kg resting on a flat horizontal
surface as shown in the diagram below. The bullet becomes
embedded in the block. Ignore the effects of air friction.

Gold Sponsor

15 minutes (Taken from NSC Feb/Mar 2013 Paper 1)

The above diagram shows a slide PQ at a playground. The
slide is 3 m long and 1,5 m high. A boy of mass 40 kg and a girl
of mass 22 kg stand at the top of the slide at P.
The girl accelerates uniformly from rest down the slide. She
experiences a constant frictional force of 1,9 N.
The boy falls vertically down from the top of the slide
through the height PR of 1,5 m. Ignore the effects of air
friction.
1.1 Write down the principle of conservation of mechanical
energy in words.
(2)
1.2 Draw a labelled free-body diagram to show ALL the forces
acting on the:
1.2.1 Boy while falling vertically downwards
(1)
1.2.2 Girl as she slides down the slide
(3)
1.3 Use the principle of conservation of mechanical energy to
calculate the speed of the boy when he reaches the ground at R. (4)
1.4 Use the work-energy theorem to calculate the speed of the
girl when she reaches the end of the slide at Q.
(5)
1.5 How would the velocity of the girl at Q compare to that of
the boy at R if the slide exerts no frictional force on the girl?
Write down only greater than, less than or equal to.
(1) [16]

Platinum Sponsor

Momentum and impulse

COLLEGE OF
C APE TOWN
Inspiring minds
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change with time at a specific temperature. The volume of the
container is 5 dm3.
1.2.1
How does the rate of the forward reaction at time t1
compare to that at time t2? Write down greater than,
smaller than or equal to. Use the graphs to give a reason for the answer.
(2)
1.2.2 How does the rate of the forward and the reverse
reactions compare at time t3? Write down only greater
than, smallerthan or equal to.
(1)
1.2.3 Calculate the equilibrium constant (Kc) for this reaction at this temperature.
(9)
1.3
The temperature is NOW increased. How will this
change affect the value of the equilibrium constant?
Write down increases, decreases or remains the same.
Explain the answer.
(4)
1.4
How will each of the following changes affect the
equilibrium concentration of Cl2(g)? Write down
INCREASES, DECREASES or REMAINS THE SAME.
1.4.1
Water vapour is added into the container.
(1)
1.4.2 A catalyst is added.
(1)
1.4.3 The volume of the container is increased.
(1) [21]

Acids and bases

Question 1: 30 minutes
September 2006 Paper 2 HG)
1.1

(IEB Prelim Exam

1.2

Define the term “base” in terms of the Brönsted-Lowry
theory.
(2)
Consider the following acid-base reaction:

1.2.1

Identify the two acids.

1.2.2
1.2.3
1.3

1.3.1
1.3.2
1.3.3

1.4
1.4.1
1.4.2

Give the two acid-base pairs in the above reaction (2)
An aqueous solution of H2PO4- is a weak acid. Explain
the terms ‘weak’ and ‘acid’ in this context.
(4)
An agricultural farm has an environmental problem
as a result of acid rain falling on the crops. A major
source of acid rain is due to the reaction of NO(g) with
water :

Is the pH of the soil increasing or decreasing?
(2)
Explain the soil pH change, with reference to acidbase theory.
(2)
If the pH value of 1 dm3 of an acid rain sample was
4,2, how many moles of Na2CO3 must be added to
neutralize the acid-rain?
(5)
Ammonium nitrate is dissolved in distilled water at
25°C:
Write a balanced chemical equation to represent this
dissolution.
(3)
Briefly explain why the pH of the resulting solution
will not be 7.
(3) [25]

Answers
to
Physical
Science

☞

Consolidation of momentum,
impulse and vertical projectile
motion
25 minutes (WC Prelim Paper 2008)
A cross-bow (bow and arrow) is used to shoot an arrow vertically
upwards into the air from the top of an 80 m high platform. The

arrow reaches a height of 15 m above the platform and then falls
to the ground below. Ignore the effects of air friction.
1.1

1.2
1.3

Calculate the magnitude of the velocity of the arrow at
the instant it is shot up into the air from the top of the
platform.
(6)
Calculate the time it takes for the arrow to reach the
ground from the moment it is shot upwards.
(5)
Draw a sketch graph of position versus time to illustrate the arrow’s motion from the moment it leaves
the cross-bow until it reaches the ground. Indicate all
relevant values on your axes. Do not do any additional
calculation.
(5) [16]

Consolidation of organic
molecules and their reactions
Question 1: 15 minutes

(NSC Nov 2010 Paper 2)

The chemical properties of organic compounds are determined by their functional groups. The letters A to F in the
table below represent six organic compounds.
1.1
Write down the LETTER that represents the following:
1.1.1
An alkene
(1)
1.1.2
An aldehyde
(1)
1.2
Write down the IUPAC name of the following:
1.2.1Compound B
(2)
1.2.2 Compound C
(2)
1.3
Write down the structural formula of compound D. (2)
1.4
Write down the IUPAC name of the carboxylic acid
shown in the table. See figure 2
(2)
1.5
Write down the structural formula of compound F. (2)
[12]
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Momentum and impulse
Question 1
1.1 The total (linear)
momentum remains constant/is conserved
in an isolated/a closed system /the absence of external
forces.
(2)
1.2 To the right as positive
∑before = ∑ after
m1v11 + m2vi2 = (m1 + m2)vf2
(0,01)(300) + (1,99)(0) = (0,01 + 1,99)vf2
vf2 = 1,5 m·s-1
(4)
1.3 Inelastic Kinetic energy is not conserved.
(2)
1.4 * Formula
*Fnet = ma
∴(-8) = 2a
∴a = - 4 m·s-2

or
Ground as zero reference and downward positive:

Question 2
2.1
2.2
2.2.1

Downward

2.2.2

Upwards positive
vf = vi + a∆t
= 8 + (-9,8)(4)
= - 31,2 m·s-1
vf = 31,2 m·s-1
Downwards positive
vf = vi + a∆t
= - 8 + (9,8)(4)
vf = 31,2 m·s-1

Upwards positive
y = vi∆t + ½a ∆t2
= (8)(4) + ½(-9,8)(4)2
=-46,4 m
Height of balcony
60 – 46,4 = 13,6 m
Downwards positive
∆y = vi t + ½a ∆t2
= (-8)(4) + ½(9,8)(4)2
= 46,4 m
Height of balcony
60 – 46,4 = 13,6 m

*v12=v12 +2a∆x
02 = (1,5)2 + 2(-4)∆x
∴∆x = 0,28 m

Vertical
projectile
motion
Question 1
1.1 50 N downwards (2)
1.2
1.2.1Downward positive:
v12=v12 +2a∆y
∴v12 = 02 + 2(9,8)(0,8)
vf = 3,96 m·s-1 down
Downward negative:
v12=v12 +2a∆y
∴v12 = 02 + 2(-9,8)(-0,8)
∴vf = -3,96 m·s-1
∴vf = 3,96 m·s-1 down
or *(Formula)
*∆y =vi∆t + ½ a∆t2
0,8 = 0 + ½ (9,8)∆t2
∆t = 0,404 s
*vf = vi + a∆t
= 0 + (9,8)(0,404)
= 3,96 m·s-1 down
1.2.2Downward positive
Fnet∆t= ∆p
OR Fnet∆t = m(vf – vi)
(-50)∆t = 0,2(-3,43 – 3,96)
∴∆t = 0,03 s (3 x 10-2 s)
Downward negative
Fnet∆t= ∆p
OR
Fnet∆t = m(vf – vi)
(50)∆t = 0,2[3,43–(-3,96)]
∴∆t = 0,03 s (3 x 10-2 s)
or *(Formula)
*Fnet = ma
(-50) = 0,2a
∴a = -250 m·s-2
*Vf=Vi+a∆t
-3,43 = 3,96 + (-250)Δt
∴∆t = 0,03 s(3 x 10-2 s)
Downward negative
*Fnet = ma
(50) = 0,2a
a = 250 m·s-2
**Vf=Vi+a∆t
3,43 = -3,96 + (250)Δt
∴∆t = 0,03 s (3 x 10-2 s)
1.3 Ground as zero
reference and
downward negative:
Criteria for graph
• Correct shape
(both curves)
• Graph starts at
y = 0,8 m at t = 0 s
• Second maximum
height at y = 0,6 m
• Contact time shown as
space on x axis between
two curves.
• Time at which ball leaves
the floor shown as
t = 0,434 s.

Register now for North-West
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Beneﬁts of our tailored support to you:
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approach and there are no closing dates for applications;
• the programmes are conducted utilising various modes of delivery, which
include paper-based learning and online support, as well as facilitation via
interactive SmartBoards at over 29 centres nationally;
• SMS communication and excellent call centre support simplifies the
learning experience for you the student;
• with over 84 exam centres available throughout the country,
you do not need to travel far for your exam sittings; and
• you can become part of our Facebook community.

For mor e inform ation:
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2.3

Upward positive

Work, energy, power
Question 1
1.1

1.2
1.2.1
or

The total mechanical energy remains constant/is conserved in an isolated/closed system. i.e. the sum of the
potential and kinetic energy remains constant in an isolated/closed system.
(2)
Free-body diagram

Upwards negative
W
Fg/Fw/force of Earth on boy/weight
/392 N/mg/gravitational force
1.2.2

(3)
f

Criteria for graphs
• Correct shape as shown
(two parallel lines). • First
part of graph starts at v = -8
m·s-1 at t = 0 s First part of the
graph extends below the x axis until
v = 31,2 m·s-1 at t = 4 s • Graph is discontinuous and changes direction at 4 s. • Second part of graph
starts at v = -27,13 m·s-1 at t = 4 s. • Second part of graph extends
below the x axis until t = 10 s (and to a greater velocity than that
at which the object strikes the balcony).

N

w
f
or

N
w⊥

Ki + Ui = Kf + Uf OR ½ + mghi = ½ mvf2+ mghf
0 + (40)(9,8)(1,5) = ½ (40)vf2+ 0
∴vf = 5,42 m·s-1
Remember it is also fine to use Ep and Ek !!!
1.4
Option 1
Wnet = ΔK
wΔxcosθ + fΔxcosθ = ½mvf2 - ½mvf2
mgΔxcos + fΔxcos =
(22)(9,8)(3)cos60° + (1,9)(3)cos180°= ½(22)(vf2-02)
∴vf = 5,37 m·s-1
Option 2
Wnet = ∆K
w//Δxcosθ + fΔxcosθ = ½ mvf2 – ½ mvi2
mgsinθ xcosθ + fΔxcosθ = ½ mvf2 – ½ mvi2
(22)(9,8)sin30°(3)cos0° + (1,9)(3)cos180°=
½(22)(vf2-02)
∴vf = 5,37 m·s-1
Option 3
Wnet = ΔK
mghcos + fΔxcos = ½ mvf2 – ½ mvi2
(22)(9,8)(1,5)cos0° + (1,9)(3)cos180°= ½(22)(vf2-02)
∴vf = 5,37 m·s-1
Option 4
Wnet = ΔK
- ΔU + Wf = ΔK
- (mghf – mghi) + Wf = ΔK
- (0 – (22)(9,8)(1,5) + (1,9)(3)cos180° = ½(22)(vf2-02)
∴vf = 5,37 m·s-1
1.3

w = Fg/Fw/force of Earth on
girl/weight/215,6 N/
mg/gravitational force
F =Ffriction/Ff/friction
N = FN/Fnormal/normal force/
force of slide or surface
on girl

w//

A LIFE CHANGING
EDUCATIONAL EXPERIENCE

Doppler effect
1.1 The approaching observer (higher f) passes the
source at t = 6 s and moves away (lower f) from the
source.
(1)
1.2
1.2.1 Option 1
Approaching observer:

fL =

v ± vL
fs
v ± vs

∴900 = (850)

340+ v L
340

vL = 20 m·s-1
Option 2

fL =

v ± vL
fs
v ± vs

∴800 = (850)
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340+ v L
340

vL = 20 m·s-1
1.2.2 Option 1
Δx = viΔt + ½aΔt2
= (20)(6)+ ½(0) ∆t
∴Δx = 120m
Option 2
Δx =v Δt
= (20)(6)
∴Δx = 120m

Rates of reactions
1.1 Conical (flask)
OR
Erlenmeyer (flask)
(1)
1.2 Collect gas produced./Measure volume of gas
produced.
(1)
1.3
1.3.1 Concentration
(1)
1.3.2ANY ONE:
Temperature
Surface area/State of division
(1)
1.4 P Higher (acid) concentration in experiment 2.
Steeper slope/Greater gradient
(3)
OR
P Higher (acid) concentration in experiment 2.
Same volume of gas produced/collected in a
shorter time/faster.
1.5 Concentration of acid decreases as reaction
proceeds.
OR
Surface area of Zn decreases.
(1)
1.6
n(H2) = v
vm
0.24
=
24.04
= 0,01 mol
m
n(Zn) = M
m
0,01= 65
m = 0,65 g
or
1 mole H2 gas = 24,04 dm3
0,01 mol H2 gas = 0,24 dm3
65 g Zn = 1 mole/
0,65 g = 0,01 mole

(6)

Scholarships and bursaries – making excellence possible
Bringing equity to engineering
SANRAL’s commitment to youth development
and improvements in the quality of maths and
science education is well reflected in its scholarship
programme for high school learners in grades 10,
11 and 12.

SANRAL’s bursary recipients are supported
throughout their tertiary education phase and into a
working environment where opportunities for further
career growth abound.

Since the introduction of the scholarships in 2009,
SANRAL has supported more than 500 learners across
all provinces with a total investment of more than
R5 million over the period. In the 2013 calendar year
no less than 179 learners benefitted from SANRAL
scholarships to the value of R1.5 million.

Among the beneficiaries is Amanda Gwilika who
attends the George Campbell School of Technology
in KwaZulu-Natal and has her eyes firmly set on
becoming a civil engineer. “SANRAL has come to
our family’s rescue at a time when I could not afford
school fees anymore,” says her father, Nkosinathi.
“The scholarship has enabled us to choose the best
school for my child which I could not do on my own.”
Magda Nickel, mother of Simone, a Grade 11 learner
at Upington High, says: “I want to thank SANRAL
personally for assisting me in every possible way for
the scholarship of my daughter.

At the end of the year 91% of the learners achieved a
distinction in mathematics and 85% passed with this
high mark in physical science.

“SANRAL is the best and motivates our children, the
leaders of the next generation to be the best they
can be.

Another is Kerisha Govender. Doing vacation work on
road construction projects has helped make up her
mind about a future career. Transport engineering
beckons in the
future for this final
year student at the
Howard Campus of
the University of
KwaZulu-Natal.

Kagiso Leboka, a
Grade 12 learner
from Dendron
Secondary School
in Limpopo says,
coming from a
rural area the
SANRAL funding
was a significant
benefit, helping to
defray the costs for
accommodation,
boarding fees,
school uniforms
and participation
in activities such
as the Maths and
Science Olympics.

She is especially
grateful towards
SANRAL who not
only provided her
with a bursary to
fund her tertiary
education, but
also helped her to
find work over the
holiday periods
with various
civil engineering
companies.

The scholarship
also enabled
Louise Kalp from
Jim Fouche High
in Bloemfontein
to focus on her
studies without
the pressure of
worrying about
her school fees.
“We like to thank
SANRAL for its
financial help,” says
her mother Annie.
“It meant a lot to us
financially as well as
emotionally.”

Together with other
SANRAL bursary
holders she also
gets opportunities
to take field trips to
road construction
projects where
they are briefed by
project managers
and civil engineers
about the nature
of the work being
done. This has helped
to strengthen her
resolve to continue
with her studies for
Master’s degree
and specialising in
transport engineering.

The primary
objective of the
scholarship is to
provide the much
needed pipeline
of high school
learners who can,
in future, provide
the engineering
skills needed by
SANRAL and other
organisations
responsible for the
national mandate
of infrastructure
development.
This fits in with the National Development Plan which
has identified maths and science education as one
of South Africa’s primary “long-term goals for basic
education.”

One such is Lindelani Tsanwani - who hails from
Itseng village in Limpopo. He joined SANRAL in
December 2009 after completing his BSc Civil
Engineering degree at the University of Cape Town.
His determination to succeed has seen him now
enrolling for a Master’s degree at the University of
Stellenbosch – with continued support by SANRAL.

Lindelani and Kerisha
are not the only
ones. Since the
bursary programme’s
inception in 2007,
SANRAL has granted
bursaries to over
237 students. It
has absorbed 32
graduates into
its employ since
inception in 2007.
But SANRAL also takes the next logical step - through
its bursary programme.
This programme is a tangible contribution to
closing South Africa’s skills gap, particularly in the
engineering field.

SANRAL is proud of
its roads, but also of its contribution to education,
and what it has achieved to further employment
equity in the engineering field.

More than just roads
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Science Review
Chemical equilibrium

Acids and bases

1.1

1.1
1.2.1
1.2.2
1.2.3

Exothermic
ΔH is negative./less than zero.

(2)

1.2
1.2.1

1.2.2

Greater than/Greater at t1 than at t2.
Larger/Steeper gradients/slopes.
OR
Smaller at t2 than at t1.
Smaller/less steep gradients/slopes.
Equal to

1.2.3

Calculations using number of moles

1.3.1
1.3.2
(2)
(1)
1.3.3

Mark allocation
•
Initial amount of reactants: n(HCl) = 1 mol & n(O2) =
0,3 mol
•
Equilibrium: n(O2) = 0,1 mol
•
USING ratio: 4 : 1 : 2 : 2
•
Equilibrium: n(HCl) = 0,2 mol (initial – change)
•
Equilibrium: n(H2O) = n(Cl2) = 0,4 mol (initial +
change)
•
Divide by volume (5 dm3)
•
Correct Kc expression (formulae in square brackets)
Substitution of concentrations
•
Final answer: 800

1.4.1
1.4.2

A base is a H+ acceptor
(2)
H2PO4- P & H3O+
(2)
H2PO4- & HPO42-P; H2O & H3O+
(2)
“weak” refers to its ability to ionizeP, only a small
percentage of the H2PO4- ions will donate an H+, acid
refers to the fact that an H+ can be donated.
(4)
pH decreases as the acid rain falls on it.
(2)
The HNO3 ionizes in the soil, producing H3O+ in
solution. Thus the [H3O+] increases, and the pH
decreases.
(3 max)
pH = 4,2
So [H3O+] = 10-4,2 = 6,31 x 10-4
So nH3O+ = 6,31 x 10-4
So [Na2CO3] = 3,32 mol.
(5)
(3)
NH4NO3(s) → NH4+(aq) + NO3-(aq)
The ammonium ion can react with water (as it is the
conjugate acid of a weak base) to produce H3O+s
according to the equation
NH4+ + H2O →NH3 + H3O+
(3) [25]

Consolidation of momentum,
impulse and vertical projectile
motion
1.1

Option 1:
From graph:
Initially n(HCl) = 1 mol & n(O2) = 0,3 mol
At equilibrium n(O2) = 0,1 mol

Take downwards as the positive direction / upward is
negative
vf = 0
g = 9,8 m·s-2
Δy = -15 m
vf2 = vf2+ 2aΔy
02 = vf2+2(9,8)(-15)

Ratio:
n(HCl) reacted = 4n(O2) reacted
n(H2O) formed = n(Cl2) formed = 2n(O2) reacted
= 2(0,2) = 0,4 mol

1.2
Δx = 95 m
g = 9,8 m·s-2
vf = -17,15 m·s-2
Δt = ?

At equilibrium:
n(HCl) = 0,2 mol/(initial– change)
n(H2O) = n(Cl2) = 0,4 mol (initial + change)
Equilibrium concentration:
0,2
3
c(HCl) = n
v = 5 0,04 mol·dm
0,1
3
c(O2)= n
v = 5 0,04 mol·dm
Divide by 5
0,4 0,08 mol·dm3
c(O2)= n
=
v
5
n
0,4
c(O2)= v =
0,08 mol·dm3
5
2
(0,08)2(0,08)2
[H2O] [C2]2
Kc =
∴ (0,04)4(0,02) = 800
[HC]4[O2]

1.3

12gΔt 2
12(9,8)Δt2
4,9Δt2 - 17,15Δ -80 = 0
-2-4 2
17.15 + 17,152 - 4x4,9 x -809,8 = 16,15s
Up negative
Position m

1,7

axes and labels and units 80

0
6,1

15

Consolidation of organic
molecules and their reactions
1.1
[H2O]2[C2]2
∴
Kc =
[HC]4[O2]

(0,08)2(0,08)2
(0,04)4(0,02) = 800

1.2

1.3 Decreases
Higher temperature favours the endothermic reaction.
The reverse reaction is favoured.
Less products/more reactants.
(4)
1.4
1.4.1
1.4.2
1.4.3

Decreases
Remains the same
Decreases

(1)
(1)
(1)[21]

1.1.1
1.1.2
1.2.1
1.2.2

A
D
1-bromo-methylpropane
2,4-dimethylhexane

1.3

O
H

1.4
1.5

C

H
(2)
(2)

Ethanoic (acid)

H

O

O

C

C

(2)[12]
H

H

The

answers to
all your questions
Parents and teachers can order school handbooks,
study guides or teacher handbooks at
Van Schaik Bookstore.

For further information:
Call 08600 STUDY/78839
or email:vsorders@vanschaik.com

(1)
(1)
(2)
(2)

wishes all
teachers
and matric
students
the very
best over
the
coming
exam
period.
You can
do it!
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Pearson

The value of professional development

W

ithin an evolving learn
ing
environment
where teachers are
faced with an array of
challenges, Pearson believes that
opportunities should be created
where teachers can gain the knowl
edge and tools to overcome the
challenges they encounter.
Through its Maskew Miller Long
man and Heinemann businesses,
Pearson has trained more than
100 000 teachers and continues
that professional development
ethos through the newly estab
lished Teacher Education and
Leadership Academy.
The benefits of professional
development are numerous and a
personal journey of growth for each
teacher. Educators should be
encouraged and supported to grow
in their profession and reach their
full potential.

Build teaching confidence
and proficiency
The introduction of the new Curric
ulum Assessment Policy Statements
(CAPS) has led to teaching chal
lenges. The Teacher Education &

Teachers should
learn how to apply
technology in the
classroom to engage
and challenge learners

Leadership Academy understands
the need for teacher training to
assist with implementing the
curriculum.
The academy offers practical
courses that range from how to
implement CAPS in numeracy, lit
eracy and life skills in grade R to
exam preparation for grade 12.

Enhance your teaching
experience
Teaching can become a routine task
or a teacher may be confronted by
obstacles that inhibit the learners’
progress, such as teaching learners
who speak different home
languages.
The Teacher Education and
Leadership Academy offers courses
on teaching English to Young
Learners and teaching Mathematics
to Additional Language Learners.
These courses provide a deeper
knowledge on how to practically
engage learners to better under
stand concepts and the language
needed to succeed.

on giving teachers the skills and
tools needed to become completely
confident with regards to utilising
technology.

Transform your school into a
positive space
Various factors can impede the
functioning of a school. The School
Management course offered by
Pearson allows school leaders to
learn strategies needed to address

teachers an opportunity to collabo
rate with peers and share teaching
methodologies. It allows teachers to
interact and solve problems, learn
ing new techniques to benefit their
learners.
The Teacher Education &
Leadership Academy offers seven
training programmes that offer
teachers handson, activitybased
training that is practical and imme
diately applicable in the classroom.

Grade R Theory and Practice

Learn skills, techniques and knowledge on fundamental
theories and practices in Grade R.

Teaching English to Young
Learners

Gain skills, techniques and knowledge on the teaching
of English First Additional Language to Foundation Phase
learners.

Teaching Mathematics to
Additional Language Learners

Gain a deeper knowledge of teaching techniques and
classroom strategies through active, hands-on learning and
practice.

Grade 12 Exam Preparation –
Mathematics and Accounting

Explore methodologies that can be replicated in the
classroom to facilitate learners’ ability to grasp difficult key
exam concepts.

Making Content Accessible
for English First Additional
Language Learners

Understand how to adapt classroom practice to address
language needs of your learners and overcome language
barriers.

ICT in Education

Expand your ICT skills to engage learners and enhance lessons
by integrating various forms of technology in the classroom.

School Management

Develop skills, techniques and knowledge to ensure effective
school management, leadership and guidance.

Become a 21st century teacher
We live in a technology driven
society, yet for many teachers using
technology in the classroom is
daunting. Teachers should learn
how to apply technology in the
classroom to engage and challenge
learners.
The Teacher Education and
Leadership Academy offers twelve
Information and Communications
Technology (ICT) courses that focus

the painpoints experienced by
staff.
School leaders will develop their
leadership and management skills,
learn how to implement support
structures, promote a culture of
learning and ultimately, succeed in
creating an optimally functioning
school, with motivated staff, who
will achieve great results.
Attending Teacher Education &
Leadership Academy courses allow

When you flourish,
so do your learners
Join the Teacher Education & Leadership Academy and unlock your potential
At Pearson we have trained over 100 000 teachers. The Teacher Education & Leadership Academy offers a range of
practical professional development courses that equip you with the knowledge, insights and tools to transform
your learning environment. Our featured courses are Grade R Theory and Practice and ICT in Education.

Sign up today. Schools get four enrolments for the price of three.
Go to www.pearsonteacheracademy.co.za or SMS ‘learn’ to 45346 to ﬁnd out more (SMS costs R1).
All courses are endorsed by SACE and participants will earn CPD points

Lecturers, go to www.pearsonlectureracademy.co.za
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Getting a grip on exam stress

I

Richard Hayward
t’s nearly that time of year
again — soon millions of learners across South Africa will be
writing end-of-year exams.
Stress levels soar and learners’ levels
of depression can go up too. When
the depression and sense of helplessness become too much, young
people can have suicidal thoughts.
In mainland China, a research
project done in Shanghai with 2 500
students found that 24% of them
had contemplated killing themselves. Many of them had stated that
exam stress was a major factor.
However, not all stress is negative.
Positive stress can “up one’s game".
It can motivate one to put more
effort into one’s work, to develop
time-management skills and simply
persevere. What can we do as teachers to help learners avoid negative
exam stress? Here are seven
suggestions:

1. Do regular mini-tests: Have
many short class tests. These tests
cover a small section of work where
the learners are likely to get good

marks. The results will build their
confidence as well as give them
exam-writing skills. Take the fear
factor out of writing exams.
2. Teach exam-writing techniques: There are techniques to be
learnt to do well in a test. One example is that of reading the entire paper
first before answering any question.
Understand what’s to be answered in
each section of the paper, such as
one question per section.
Also, read how many marks are
allocated per question. Allocate your
time accordingly. Answer the questions that are known best, first.
There are more exam techniques to
be taught to learners.
3. Guide the learner to draw up
a study timetable: Get the learner
to draw up a study timetable at the
start of each term. Include in the
timetable recreational time. As the
saying goes, “All work and no play
makes Jack a dull boy".
Add to that sentence, “ ... who will
find it impossible to concentrate
well without breaks from study".

The daily timetable should end by
9pm. A good night’s sleep is crucial
to exam revision and writing.
4. Have academic support programmes: Ensure that the school
has academic support for learners
who need one-on-one help or extra
lessons. Maths and science often
need extra attention. By so doing,
the learners’ confidence will go up
and their negative stress levels go
down. Improved exam marks are a
direct result.
5. Emphasise the positive:
Learners can mistakenly believe that
examiners are trying to “catch them
out" with trick questions or see how
little they know. Rather, a fair examiner aims to see how much is known
and reward (mark-wise) learners for
all their hard work. Learners need
affirmation from their teachers
about all the good class and project
work done during the year.
When learners have career aspirations, exams can be strong motivators. I remember chatting once to a
grade six learner. As a twelve-year
old, Claire told me that she always

aimed for at least an 80% mark in
English, maths and science. She
knew that she had to get such marks
if she wanted to go to medical
school. Today she’s a doctor.
6. Drink plenty of water: Studying can make one thirsty and one
can become dehydrated. Besides
being healthy, water can give one a
new burst of energy.
Avoid buying stimulants at the
chemist that supposedly give one
long periods of concentration energy
levels. Healthy sleep patterns can be
disrupted by taking such medication.
Vitamin B supplements should be
about the limit of what’s taken to

deal with exam stress. Remember,
water is medicinal!
7. Be willing to counsel: The
learners need to know that you
empathise and understand the
stress of writing exams. (Think of
your own student day exams) Tell
them that your door is open for a
chat. Help them draw up sensible
timetables; give them encouragement to persevere when the exam
demands seem overwhelming.
Quality schools work hard at getting their learners to manage and
achieve at exam time. As a teacher,
create an exam environment that is
empathic, caring and supportive.

Is competition healthy?
Richard Hayward

T

here can only be one winner. How often haven’t we
heard those words? We
might have uttered them

ourselves as teachers at a meeting to
choose a prize winner for an award
or at the end of a sports game.
For the winner it’s often a certificate with their name beautifully
printed on it, a shiny medal to wear

around the neck or their name put
on an Honours’ Board.
The winner is usually praised in
front of others. Pity the poor losers.
Many of them fade into the background falsely believing that all

NOTICE TO PARENTS AND OTHER ROLE-PLAYERS
Guidelines regarding voluntary contributions by parents at public schools
The Department of Basic Education, guided by the Legislative Frame work of the South African Schools Act (SASA), has
developed Guidelines regarding voluntary contributions by parents at public schools. Voluntary contributions by
parents can be defined as contributions to the school, in the form of money, in kind or a service made out of their own free
will, by free choice without constraint or expectation of reward.
These guidelines are intended to provide clarification on the Department of Basic Education’s position regarding voluntary
contributions by parents at public schools. It is also intended to increase awareness amongst parents and other role-players
regarding the need to encourage a culture of benevolence amongst parents and communities in order to increase the ability
of schools to offer learners a more comprehensive educational experience. The guidelines also provide guidance on how
voluntary contributions should be administered by schools within the framework of existing legislation and policy.
For a full copy of the Guidelines kindly visit www.education.gov.za
If any parent or any other role-players needs more information regarding voluntary contributions at public schools, they
should contact the Head of Education in their province and/or contact the Department of Basic Education hotline: 0800 202
933.
FAQ (Frequently Asked Questions) for Website and Twitter
What are the Guidelines regarding voluntary contributions by parents at public schools?
Voluntary contributions by parents can be defined as contributions to the school, in the form of money, in kind or a service
made out of their own free will, by free choice without constraint or expectation of reward.
Why are the guidelines important?
The guidelines are intended to provide clarification on the Department of Basic Education’s position regarding voluntary
contributions by parents at public schools. The guidelines also provide guidance on how voluntary contributions should be
administered by schools within the framework of existing legislation and policy.
What necessitates these guidelines?
The guidelines are intended to increase awareness amongst parents and other role-players regarding the need to encourage
a culture of benevolence amongst parents and communities in order to increase the ability of schools to offer learners a more
comprehensive educational experience.
How will the voluntary contributions be regulated and administered?
The following are principles which should be adhered to by schools with regards to administering requests for voluntary
contributions:
(a)

Voluntary contributions may not be collected from parents in order to circumvent or manipulate the payment of
compulsory school fees.

(b)

The communication must make it clear that the contributions are voluntary and that contributing is a matter of choice
for parents. No form of pressure may be applied on parents to contribute.

(c)

School governing bodies and school management should actively use occasions such as the annual school
budget meetings and other parent meetings to encourage and motivate parents who are able to make additional
contributions to the school to strongly consider doing so. These events should also be used to report on the extent
to which voluntary contributions have assisted the school and how these funds have been used.

(d)

Unless specified otherwise by the conditions attached to a contribution, all voluntary contributions received in the
form of money must be deposited into the school fund.

(e)

Parents cannot be required / asked to explain why they cannot make contributions.

(f)

Principals must ensure that no learner or their family suffer any discrimination or embarrassment for not making
voluntary contributions.

their hard work was for nothing.
The winner is remembered; the
loser often forgotten. In the 2010
FIFA World Soccer Cup final held
in South Africa, Spain lifted the
trophy. Can you remember whom
they defeated? (It was the
Netherlands.)
There can be other negative consequences for competition losers.
Depression can set in. There are
those who decide that they’ll opt out
of any form of future competition.
It’s too painful. They’re not prepared to “give it another go”.
For winners, they’ve tasted success and they like the taste. It spurs
them on and often their achievements improve further. If the
teacher handles competition well,
there are huge benefits for every
learner … win or lose the contest.
Three of them are:
1. Working together as a team:
Competition can be used to
excellent effect in team games.
Teamwork improves performance.
When team members work together
their individual excellence
improves.
They learn new knowledge and
skills from each other; they motivate each other to excel. When the
individual has the odd failure or
under-performance, team members
give support.
Lionel Messi, the Argentinian
soccer player, is arguably regarded
as the best footballer of all time. He
realises that in a team, there’s a
move in thinking away from the “I”
to the “we” mind frame. Team competition grows character and creates friendships.
In his own words: “I’m more worried about being a good person than
being the best football player in the
world.
When all this is over, what are you
left with? When I retire, I hope I am
remembered for being a decent guy.
I like to score goals but I also like to
have friends among the people I
have played with.”
The competitive spirit should be
welcomed, but there’s no need for
any physical violence during the
contest or when it’s over. Also,
there’s no need for verbal abuse to
be hurled at the other team’s
coaches, members, parents, referees, teachers or umpires.

2. Dealing with defeat: There’s a
downside to any competition. Not
everyone walks away as the winner.
As teachers we need to help our
learners deal with those moments.
In the recent soccer World Cup in
Brazil, we’ve seen a range of emotions from teams as they’ve been
eliminated from the competition.
Some players have had emotional
meltdowns of epic and ridiculous
size; others have been just as disappointed, but kept their emotions
under control.
3. Developing intrinsic motivation: Positive competition loves
healthy rivalry between teams. Yet it
also wants every player to become
the best that he or she could
possibly be.
Whether it’s an academic, cultural
or sporting competition, the teacher
wants the learner to grow. Two
questions the teacher could ask the
learner at the end of a competition
are: What did you learn from your
opponent? How can you personally
improve?
The ideal is for any competitor to
strive to excel because of intrinsic
rather than extrinsic motivation.
Intrinsic motivation comes from
within the person. The person
strives because of an inner drive
towards personal excellence. An
extrinsically motivated person
strives because they want the adulation, praise and rewards that others
give them. As a child grows, there is
often a shift from extrinsic to intrinsic motivation.
Encourage healthy competition.
When learners win, it’s time to
celebrate; when they’re defeated,
they’re entitled to be disappointed …
but not to go into lengthy mourning,
get over it quickly. Congratulate the
winners and move on. Very importantly though, help learners grow
from the experience. If they do that,
the teacher has one last task. Remind
them that they are winners too.
Richard Hayward is a former principal of two Gauteng public schools. Free
downloads of Quality Education News
are available on either www.saqi.co.za
(click on Quality Education) or www.
MySchool.co.za (click on Beneficiaries). Details are also given of SACEendorsed programmes. Poor schools
are sponsored.
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Information
is power

Tendani Mawela IT lecturer at the University of Pretoria. Photo: Delwyn Verasamy

Tendani Mawela became an
“informatician” by sheer chance after she
realised she couldn’t become a doctor
because of her fear of blood.
Thabo Mohlala

T

endani Mawela matri
culated from Christian
Brothers College in
Pretoria. She completed a
BCom Informatics degree at the
University of Pretoria (UP).
She further obtained a higher
diploma in computer auditing and
an MBA qualification both from
Wits Business School and a certifi
cate in IT project management from
the University of Pretoria.
She has worked in IT and manage
ment consulting for organisations
across the private, public and non
profit sectors.
Her experience includes software
development, information systems
analysis and design, systems testing
and implementation, business pro
cess reengineering and mapping,
change management as well as pro
ject management.
She currently works as a lecturer
and researcher in the department of
informatics at UP and is completing
her PhD informatics degree.

When and where did you start
your schooling?
I attended primary school at Iona
Convent and moved to Christian
Brothers College for high school in
Pretoria.

Which subjects did you do in
order to qualify for it?
My subjects in matric were mathe
matics, physical science, biology,
English, Sepedi, Afrikaans and home
economics. Admission into a BCom
informatics degree requires: a grade
12 certificate with university

exemption; mathematics: (60% to
69%) — not mathematics literacy;
Afrikaans or English: (50% to 59%)
and Life Orientation: (50% to 59%).

Where did you study
informatics?
I studied BCom Informatics at the
UP from 1999 to 2001. My major
subjects were informatics, econom
ics and banking.

Why did you opt for it?
As many children did, I thought of
being a doctor one day, however
with my general queasiness at the
sight of blood I started looking for
other options. I received advice
from family and I did not know
what it was about back then. But I
decided to try it and it turned out to
be a great choice!

Please share with us what
informatics entails
Informatics is a multidisciplinary
subject where information, infor
mation systems, and the integration
into the organisation are studied for
the benefit of the entire system
(individual, organisation and
community).
Today organisations cannot func
tion without information and the
technology with which they gather,
store, compute and make available
the information. The successful
application of technology is, how
ever, more than just writing com
puter programmes. The informati
cian is therefore, in the first
instance, a businessperson and in
the second instance, a technologist.
The role of the informatician is to
help people and organisations solve

problems with the support of tech
nology. People who study
Informatics often work as systems
analysts, systems developers, busi
ness analysts, information facilita
tors and project managers. As a sys
tems analyst, you will understand
the operations of the organisation,
because information systems that
are designed and implemented are
often the core of the business pro
cesses and activities.

What do you find exciting
about it?
The world of information systems
and technology is constantly chang
ing and growing. There are new
innovations being introduced at a
rapid rate and these impact how
people, organisations and society
function. So you will always be
learning something new and I can
confidently say I have never been
bored in my career.

What are some of the
challenges associated with it?
Working in project environments,
which is the nature of the majority of
information systems implementa
tions, is often associated with long
hours and taxing deadlines.

How are job prospects like?
There are numerous job prospects
and you can take your career in dif
ferent directions. For example, I
have had the opportunity to work
on a variety of projects spanning dif
ferent industries, such as telecom
munications, banking, media, edu
cation and training.
It is also interesting to note that
the following jobs appear on the
recently proposed "Scarce Skills
List" of the department of higher
education and training as part of
the Top 100 occupations in high
demand: ICT systems analyst, ICT
project manager, network analyst
and chief information officer.

from page 1

We live and
breathe science

operations officer of the Centre for
the Advancement of Science and
Mathematics Education.
The centre is a product of collabo
ration between Shell and the
University of KwaZuluNatal, which
dates back 30 years. It operates six
science teachers’ resource centres
with plans to expand to Gauteng and
Mpumalanga in 2015. At the moment
about 100 schools access the centres
and plans are in place to embark on a
pilot mobile version of the resource
centre to reach more schools.
Benson’s organisation has been
training and honing teachers’ skills
on how best they can teach science.
He said most maths and science
teachers are either unqualified or
underqualified to teach these
subjects.
“We have learnt that learning
science is best when it is handson,
practical and experiential. This
means learners must be engaged in
discovery and experimentation,”
Benson said. He said they have been
working with more than 1 000
schools and teachers in the country
and this has revealed to them that
the country faces “enormous chal
lenges” particularly in the context
where “80% of schools do not have
functioning laboratories”.
He said although a policy frame
work is in place “the harsh reality of
teacher supply still looms and there
are no quickfix solutions”.
Benson said the department of
higher education and training’s tech
nical report paints a clear picture of
the extent of the problem. A total of
5 942 new teachers graduated from
public higher education institutions
in 2009. And of these 1 275 were
Foundation Phase teachers and
about 2 949 were Further Education
and Traininglevel teachers. In the
same year, 16 257 students enrolled
for the first time in initial teacher
education programme. About 9 000
student teachers were supported
with full cost Funza Lushaka bursa
ries. Significantly, Benson said, the
number of new teachers currently
being produced by private higher
education institutions is negligible.
He said since 1994 the country’s
attrition rate has remained stable at
around 5% to 6% annually. For
instance, a 5% attrition rate, relative
to 400 000 practising teachers in the
system, means a minimum of 20 000
leave the system every year and need
to be replaced.
But he believes there is a positive
outlook, citing some of the recent
developments, which include,
among others:
• The national development plan
recognises the need to invest in
teacher training;
• National education collabora
tion trust has been launched to
bring together, government, teacher
unions, business and civil society;
• The curriculum has been stabi
lised, norms and standards for
school infrastructure have been
adopted by the department of edu
cation and;
• There is a commitment to
ensure all schools have access to
broad band internet connectivity.

The role of universities
Some tertiary institutions have
launched their own training and
development initiatives to help
boost the number of qualified
maths and science teachers. One
of these is the University of the
Johannesburg, which in 2010 estab
lished a professional development

programme for science teachers
around Johannesburg.
Teachers who took part in the
initiative endorsed it as a valuable
teaching experience. Also known as
“the ATeam”, the programme had
its first intake of 35 teachers who
went through an intensive, practical
and activitydriven training sessions
on how to be creative and
resourceful.
According to Professor Josef de
Beer of the University of
Johannesburg’s science and tech
nology department, a critical fea
ture of the programme is “shoe
string science teaching”, which
emphasises classroom improvisa
tion. Teachers, particularly those
from poor schools with no func
tional laboratories, are taught how
to innovatively use “cheap and every
day recyclable materials to teach sci
entific concepts”.
De Beer said: “In an under
resourced classroom, a life sciences
teacher will not be able to teach pol
ymerase chain reaction — a proce
dure to amplify a strand of DNA.
What such a teacher can do is to let
learners extract DNA from a fruit
such as a banana or strawberry. All
that he or she would need is some
table salt, liquid soap and a little
alcohol. You can imagine the sur
prise of the learners, if they actually
succeed in isolating the DNA from
the plant tissue.”
He said the main objective of the
faculty is to “educate student teach
ers who will be agents of change in
their respective schools”.
De Beer said to be an agent of
change such a teacher requires “a
sound content knowledge and an
understanding of the value of the
role of investigations in the science
classroom and how this assists with
learner cognition”. He said the chal
lenges they encounter in some
instances is “student teachers’ poor
subject knowledge”. But the biggest
one, he said, “is to break the ‘trans
mission mode’ style of teaching”.
“Many classrooms in South Africa
are characterised by transmission
mode ‘chalk and talk’ approaches.
This is what they are used to and
this is what they do when they have
to teach. What is required is to
change teacher education pro
grammes and assist student teach
ers to adopt more openended
inquiry approaches and enhance
practical laboratory based lessons,”
said De Beer.
Professor Hercules Niewoudt
from the North West University’s
School for Natural Sciences and
Technology for Education echoed
De Beer’s sentiments. He said
although the education system has
poorly trained and underqualified
maths and science teachers, even
those who are qualified do not dis
play a deep understanding of math
ematical and science concepts.
“The fact of the matter is that the
system still promotes rote learning
and application of rules based on
theory. We need to go beyond that
and teach learners to engage with
the principles and application rules
in such a way that they can apply
them in real life situations,” said
Niewoudt. He said teachers prepare
learners on what to expect in the
examinations and how to answer
the questions. This is why, he
argued, when these learners pass
these subjects, they are found lack
ing particularly at tertiary level
because they lack deep conceptual
understanding of the subject.
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