SPECIAL VOLUME 1 - MAY 2020
SPEC VOL 01

| ABOUT |

2021

WiSAarKHU

WWW.WISAARKHU.CO.ZA

MATHEMATICS
DURING A PANDEMIC

1 // WISAARKHU

2021

S PEC VOL 01

CONTENTS
ABOUT
Editor’s Note

5

Our Cover

5

Our Name

6

The Philosophy

6

The Team

96

TOPIC 1: EXPERIENCING THE PANDEMIC ACROSS DISCIPLINES
What we learn from the history of epidemics
by Prof Howard Philips

12

Meditate your way through COVID-19
by Gaelle Wormus

16

COVID-19 economics for South Africa: Five key facts
by Prof Haaron Bohart

18

Work in Progress: What COVID-19 teaches us about our humanity
by Laurent Neveu-Marques

20

Halt
by Hiraeth

22

How researcg should be continued – a lesson learn from COVID-19
by Aishwarya Viswamitra

23

Berkley’s critique of calculas
by Adam Schroeder

25

TOPIC 2: THE MATHEMATICS OF THE PANDEMIC
A little bit everyday adds up in the long run
by Ralph McDougall

32

Mathematical model for COVID-19 in China: Growing up and bending down
by Xiaoyi Li

35

Finding, and sharing, mathematical beauty in the world
by Noah Giansiracusa

39

Epidemics with renewed susceptibility
by Prof Ted Chinburg

41

From fluttering and tumbling flight to stable gliding and periodic soaring
by Timmy Shum

43

WISAARKHU // 2

WWW.WISAARKHU.CO.ZA

SPEC VOL 01

2021

TOPIC 3: ON TEACHING MATHEMATICS DURING A PANDEMIC
Learning, unlearning and relearning
by Claire Blackman

48

Going the distance with distance learning
by Shaun Hudson-Bennet

50

Technology for online teaching during social distancing
by Benjamin Hackl

53

Some reflections on online teaching
by Leandro Boonzaaier

54

Design content for online learning
by Jacques Masuret

56

Video Compression (with specific reference to Powerpoint slideshows)
by Philip Southey

58

TOPIC 4: ASSESSING MATHEMATICS DURING A PANDEMIC
Tips for online learning from a South African mathematics-for-engineering lecturer
by Anita Campbell

64

Mathematics assessment during the COVID-19 lockdown
by Jean-Pierre le Roux

66

Some ideas fro online assessment
by Dirk Basson

68

TOPIC 5: ON LEARNING MATHEMATICS DURING A PANDEMIC
Learning from home: obstacle or opportunity?
by Alex Keyser

72

My lockdown experience
by Anuoluwa Esther Makinde

73

Lockdown experience
by Yandiswa Mdikisa

74

Overcoming distance learning during a pandemic
by Daniella Moore

75

Going digital and the fears that come with it
by Michelle Namachemo

76

Online mathematics from a mom’s perspective
by Carmen Rieth

77

Studying mathematics during lockdown
by Mekanarishvili Sekwanele Kubheka

78

Tips and tricks for thriving during COVID-19
by Mpoyi Luboya

79

WWW.WISAARKHU.CO.ZA

3 // WISAARKHU

2021

Preserving amidst the darkness
by Triven Govender

S PEC VOL 01

80

TOPIC 6: PROTECTING MENTAL HEALTH DURING A PANDEMIC
Psychological well-being during COVID-19 lockdown
by Mariam Salie

84

Anxiety in children: help for parents during lockdown and beyond
by Lauren Brown

86

Safegaurding your mental health during a pandemic
by Daniel Page

88

The importance of being mindful deuring a pandemic: Interview with Prof Ellen Langer
by Prof Ellen Langer

90

WISAARKHU // 4

WWW.WISAARKHU.CO.ZA

SPEC VOL 01

WWW.WISAARKHU.CO.ZA

2021

5 // WISAARKHU

2021

| ABOUT |

S PEC VOL 01

editor’s note
WISAARKHU Volume 2 aims to provide a diversity, not necessarily a
jointly exhaustive collection, of perspectives of Mathematics during the
COVID-19 pandemic.
During this time of the COVID-19 pandemic with many uncertainties, the
transition to online learning, teaching,
and assessment requires extraordinary efforts of all learners, all students, all teachers, all lecturers, and
all parents/guardians. This transition
may not be easy; it may not be perfect. However, there may be a unique
opportunity to rethink our approaches to teaching and learning and assessment of Mathematics for the
benefit of all. Much may be accomplished through working together and
having realistic expectations of each
other, including ourselves.
Within this context, the second volume of WISAARKHU includes contributions on 4 main subthemes, namely,
experiences of the pandemic within
and beyond mathematics, mathematical modelling of the pandemic,
online offering of mathematics during
the pandemic, and protecting mental
health during the pandemic.
It is a magazine for inspiring with
ideas and successful approaches,
for creating awareness, for sharing
experiences, for communicating, for
connecting, and for reflecting.

Each perspective expressed in the
content of WISAARKHU is that of the
author. It does not purport to reflect
the opinions of the editor or Stellenbosch University or the affiliations of
the authors.
No matter your interest in or experience of Mathematics, I hope you will
read this magazine acknowledging
the intention with which it has been
written.

PROF INGRID REWITZKY
Editor-in-Chief

Our Cover
This painting symbolizes the feeling of being trapped inside and not
knowing what the future holds. But
we still fly and go forward. The bird
is flying towards the light to abandon
the darkness.

It is not a research journal. It does
not purport to endorse any particular opinion or approach to the learning and teaching of mathematics. Its
readership is intended for all from
across the globe with an interest in
mathematics.
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our name

OUR PHILOSOPHY

The title of the magazine captures the
vision of the Psychology of Abstract
Maths project: to appreciate and
make the most out of diversity.

WISAARKHU is a reviewed magazine.
Each year, we plan to have one to two
volumes and each volume has one
theme. Even though it is a psychology
of abstract mathematics magazine, it
is often important to go out of these
disciplines and touch others to have a
better understanding of each theme.
Do not be surprised to see columns
in history, language, neurobiology,
philosophy, physics, economy... All
these disciplines are closely related
and complete each other. We are only
attempting to share knowledge in a
defragmented way.

WI
In most languages, the word mathematics is a slight derivation of the
Latin
‘Matematica’. In Dutch, the Latin was
replaced with a purism, introduced
by the Flemish mathematician Simon Stevin (1548-1620), namely
‘Wiskunde’ meaning “the knowledge
of what is certain”. The origin of the
word can be traced to an earlier form
of the Dutch word ‘Wisconst’, meaning “the art of what is known”.
SAAR
The Hindi word for abstract, ‘Saar’,
captures a deeper meaning than in
English, as it also refers to essence,
summary and gist.
KHU
The Ancient Greek word ‘Psūkhē’ literally means “life’s breath, spirit and
soul”. It is regarded as the origin for
the English word ‘psyche’, whence
‘psychology’. But the word psyche
is also derived from the Egyptian
where ‘su’ is the she and ‘khe’ is the
soul: hence the feminine nature of
the Greek ‘psu-khe. Without the ‘p’,
‘Sakhu’ means “the understanding,
the illuminator, enlightener, the eye
and the soul of
being; that which inspires”.

2021

Each column of this magazine passes through at least four sets of eyes
– the purpose of this process is not to
accept or reject the piece, but if the
contributor is willing to go through
this journey, we want to help to ensure the value and quality of each
column. So, his/her message reaches the readers in a human way, and
helps or touches positively. Each editor has a special place in the team,
and all are very talented. They are using their level of expertise to ensure
the value and quality of the finalized
column. It is good to keep in mind that
many of our contributors are neither
writers, nor academics, and for some,
this task of writing a column might be
outside their comfort zone and very
difficult – English might not even be
their first language!
This magazine tries give each perspective a voice – keeping it as authentic as possible to attempt to get
to a more complete and genuine picture of the given theme.
Of course, it is clear that no picture
will ever be complete.
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What we can learn from
the history of pandemics
Professor Howard Phillips is a well-respected emeritus faculty at the University of Cape Town. History of epidemics/
pandemics is one of the areas in which he has worked extensively. His book ‘Plague, Pox And Pandemics : A Jacana Pocket History of Epidemics in South Africa’ traces the
history of South Africa and its battle with five epidemics,
namely: Smallpox, Spanish flu, Bubonic plague, Polio and
HIV-AIDS. In this interview, when the world is in the middle
of yet another pandemic, professor Phillips tells us what we
can learn from
history.
This historical background is needed to help us understand
COVID-19. The five epidemics that he looked at are: Smallpox, Spanish Flu, Bubonic plague, Polio, HIV/AIDS

Illustration by Cayla Basson

Part 1: History of the pandemics
Howard Phillips on how pandemics shaped South African history
My original interest was in the 1918 Spanish flu but after I
taught a course at UCT on epidemics to history students,
I wanted to expand my knowledge. The best way to know
something is to teach it and to write about it, so I wrote a
short book, Plague, Pox And Pandemics: A Jacana Pocket
History of Epidemics in South Africa, where I looked at five
major epidemics in South Africa’s history.
The first one, smallpox, occurred in South Africa at the beginning of the 18th century. It was a devastating disease.
It gravely affected not just colonists and slaves, but also
the indigenous Khoi community. It was as if a bush fire had
swept through the Khoi community. Three major outbreaks
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in 1713, 1755 and 1767 effectively ended the ability of that
component of the indigenous population to survive as a
distinct, independent community. They had initially posed
a challenge to the Dutch settlers but the disease soon decimated them. The same was true in the Americas when
settlers came there from Europe because they brought
with them infectious diseases unknown across the Atlantic. Locals had no immunity to these diseases which decimated the indigenous population. The question that many
historians often ask is, how did a small number of settlers
conquer and dominate a much larger local population in
Latin America which included the powerful empires of the
Incas and Aztec? The main reason is because of their
low immunity to these diseases. In South Africa, a similar
process occurred in the 18th century, with the Khoi being
the locals who were decimated by diseases like smallpox
which, consequently, contributed significantly to shaping
the early South African colonial society.
The second epidemic I looked at was bubonic plague. At
the end of the 19th century, the bubonic plague hit South
Africa as part of the world-wide pandemic that started in
China in 1870. At the beginning of the 20th century, the
South African War was underway. Bubonic plague was
carried by fleas on rats in grain brought in to feed horses
of the British cavalry. When these rats died, it then spread
to the human population via fleas. This disease was not as
big a killer as smallpox, but it caused fear across the world
because of its association with the Black Death of the 14th
century. The authorities responded by asking: “Who is to
blame? Who is bringing it here? Who are those that are
the carriers?” This search for someone to hold responsible
is a pattern true across history at all times, at all places.
Fingers are often pointed to a group of outsiders, a minority, or those who are different. In 1901, that was black Africans in Cape Town. As a consequence, they were forcibly
removed from District 6 to a site out on the Cape Flats.
That was the beginning of the residential segregation of
Africans in Cape Town. This was followed by racial segregation of Africans in Port Elizabeth, in King Williams Town,
and in Johannesburg. That epidemic of bubonic plague,
even though it was not a big killer, gave the authorities the
opportunity to undertake residential segregation. From
that flowed the subsequent creation of separate African
townships, on the fringes of South African towns, for Africans. They were forced to settle there by law.
The third epidemic is the Spanish flu of 1918. The Spanish
flu was another disaster for South Africa. In a span of six
weeks, South Africa lost 5-6% of its population. It is a stunning figure. About 300 000 to 350 000 people died in the
course of 6 to 8 weeks. It was part of a worldwide pandemic. What is particularly unusual is that it killed young adults
more than any other section of the population. Usually, influenza is a big threat to the very young and the very old
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because their immune systems are still developing or
beginning to wane. However, in 1918, young adults,
between 18-35 years old,
died in their thousands,
which meant that many
parents of young children
died, making many children orphans. In a matter
of weeks, sometimes days,
orphans were created on
a scale that was unprecedented. How does a society deal with that? As a
result of the Spanish flu
many children lived their
lives without one or both
parents. To me the most
poignant illustration of this came in an interview in 1998
with a man who was born in 1908 and who lost his mother,
when he was 10 years old, during the Spanish flu of 1918.
I spoke to him when he was almost 90 years old and he
said to me: “My mother died in the Spanish flu of 1918 and I
have missed her ever since.” The emotional, psychological
effect the Spanish flu had on that man for the rest of his
life, as well as on the other millions and millions of orphans
created in the world by this epidemic, is one of its longest lasting consequences. One cannot measure sadness,
one cannot measure bereavement, but both clouded the
lives of many millions around the world for the rest of the
20th century Another consequence of the 1918 epidemic
was that the authorities realized that South Africa lacked
a central public health system that could deal with such an
epidemic. As a result, within months, South Africa passed
legislation to set up a department of public health. This was
established in 1919 and was the beginning of the current
public health department.
The 4th pandemic that I looked at was polio in the 1940s
and 1950s. Polio is a very unusual disease. It does not kill
in vast numbers, but attacks the nervous system and can
cripple people for life, rendering them unable to walk. One
of the greatest fears was that young children would be
crippled for life. What is very unusual is that, unlike most
epidemic diseases, polio poses the greatest risk to middle-class children who had not been exposed to it before
because of the sanitary environment in which they had
been reared. For South Africa, in the early apartheid era,
this meant it was mainly white children who were infected.
This was an enormous source of anxiety to the all-white
government as it raised a question about the future of the
white race. The fear was that if children were being crippled, it was going to be difficult to produce a healthy next
generation. The threat of polio led to enormous mobilization of resources and collection of funds to find a cure. In
WWW.WISAARKHU.CO.ZA

FEB 2020

the 1950s, teams in the United States developed an effective preventive vaccine. As a consequence, children were
automatically vaccinated against polio. In South Africa,
from the 1960s onwards you would rarely see any new
cases of polio.
Finally, HIV/AIDS began in South Africa from the 1980s and
it is still underway today. It is a different type of epidemic.
It is not a rapid, sweeping epidemic like coronavirus or the
Spanish flu. It is a slow moving pandemic. Unlike other pandemics in which you die quickly after being infected, in the
case of HIV/AIDS it can be up to six to eight years between
infection and death. People who are infected become a
long standing responsibility for their families. Moreover,
from 2008 the growing roll-out of antiretroviral therapy began to reduce the number of new infections. For the last 30
years, HIV/AIDS has had a major impact on the population.
Like the 1918 Spanish flu, AIDS created many orphans and
the implications of that are enormous. Grandparents had
to look after their grandchildren because their parents had
died from AIDS. In some cases, young children as young as
10 years old had to look after their younger brothers and
sisters because their parents had died, which is a disastrous social situation.
Those are the five epidemics looked at in Plague, Pox
and Pandemics: A Jacana Pocket History of Epidemics in
South Africa. In each case they have been a major shaper
of South African society.
Patterns across pandemics
In many cases, the initial response of the government and
those involved in the economy is denial: “Don’t worry, this
has been exaggerated, it is not so bad”. During the second
phase is that it is no longer possible for government to continue denying what is going on because cases are escalating, and people are dying. Therefore, the response is emergency mobilization to get resources up and running. I think
that is where we are in South Africa at the moment with the
Covid-19 pandemic. At first, you see if there is something
that can actually treat or even cure the disease. Since we
have neither a cure nor a preventive vaccine, we have to go
to a very old response to infectious pandemics: quarantining and social distancing. You try to keep people away from
each other because that is the way you think you are able
to protect yourself and your family. We do not really know
how widely the South African population is affected, but
the virus continues to spread. The majority of South Africans, particularly the urban population, live in overcrowded
homes with poor hygiene and living conditions that make
social distancing an impossibility. In such conditions the
virus can spread easily and quickly. That is one of the reasons why I think the government is so desperately trying to
contain the pandemic. We have also seen cooperation and
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Who wants to harm us?” You might
have heard Donald Trump saying it
is a ‘Chinese’ epidemic. In every epidemic, not only in South Africa, but
around the world, in all times, it is a
very standard response to point a finger, to stigmatize someone or some
group or country, to say they are to
blame. I think we are wired, when our
lives are under threat from a pandemic, to blame others.

collaboration between individuals and communities.
Part 2: What can history teach us about Covid-19?
Comparing Covid-19 to other pandemics
The Covid-19 pandemic has some similarities to the Spanish flu but there are also significant differences. The first
similarity is the speed with which it has spread. Back in
1918, the Spanish flu spread at the pace of the most modern transport technology of the time, the steam engine,
on ships and locomotives. In 2020, it is also via the latest
form of transport, the jet airplane. The second similarity, is
that both pandemics stem from what is called a spillover
of infection from animals to humans. We are told that the
novel coronavirus comes originally from bats and then was
spilled over to humans via another animal host. But its natural habitat is in bats; from them it made a species jump.
The same is true for influenza: the natural home of the influenza virus is water birds which are found in freshwater and
the sea. From them it also spilled over to humans. In 1997,
there was an outbreak of influenza in the chicken markets
in Hong Kong, when the virus spread from water birds to
chickens. The fear was that it was going to infect humans
too and become another pandemic. The authorities went
into Hong Kong in 1997 and killed chickens by the million to
prevent a potential epidemic.
Thirdly, just like in 1918, there is no preventative vaccine.
The health facilities and personnel were swamped then by
the sick, as they are currently also overwhelmed.
Fourthly, a pattern we see in all epidemics, is humans responding by asking, “Who is to blame? Who is responsible?
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On the other hand, there are major
differences between Covid-19 and
the Spanish flu. Even though both
attack the respiratory system, in the
former the incubation period is quite
long, two to three weeks. It is also
often asymptomatic, which is very
dangerous. You could be talking to
someone who does not even know
that they are infected. In 1918, the
incubation period was only two days.
Another difference is that the coronavirus seem to be fairly stable. In
1918, there were three waves of the
Spanish flu. The first wave was very
infectious, but not particularly fatal. It
disappeared between June and July
1918. In August 1918, the virus underwent a major mutation. The mutated
virus drove the second wave, which
was not only very infectious, but far more lethal. There
was a third wave in 1919, but it had very little effect due to
the immunity obtained in the previous waves. We can only
hope that the coronavirus remains stable and that it does
not undergo any harmful mutations.
Another way they differ enormously, is that in 1918, the
people most at risk were young adults. The coronavirus,
it appears at present, is more of a threat to older people.
Currently epidemiologists are looking at something called
the case fatality rate (i.e. for each hundred cases, how
many people actually die). I do not know how reliable these
figures are, but the existing figures (as of 15th April) put
the case fatality rate for Italy at 12.9%, the UK at 12.8%,
and France at 11.9%. By comparison with the Spanish flu,
in 1918, the worst hit territories had a case fatality rate between 23-25%. That means that one-fourth of the inhabitants who contracted the disease, died. We can only hope
that Covid-19 never gets near that.
Today we can also be grateful for the existence of an overarching health body such as the World Health Organization, that first sounded the alarm internationally and has
tried to get countries to prepare in advance. In 1918, there
was no such organization and the first World War was still
underway. Indeed, countries who were still engaged in
World War I tried to suppress information of outbreaks of
Spanish flu as they did not want the enemy to know that so
many of their soldiers were sick. The war also accelerated
the epidemic. The very best way to accelerate an epidemic
is to put people in overcrowded conditions, which is what
happened during the war in military camps, on troopships,
troop trains and in prisoner-of-war camps. In the case of
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died. One of them told me: “You know what
caused the greatest fear back in 1918? It was
walking down the street and hearing someone
sneeze or cough”. Now I can understand very
personally what she was referring to. If you
stand in a queue today, or are in a bus, or in a
shop and you hear someone sneeze, you immediately think, “Have I been infected?”
How prepared is South Africa for the COVID-19 pandemic?

Meme by Nandan Malhotra

South Africa, the second wave of the flu arrived through
soldiers returning to the country by sea. After they disembarked, they were not tightly quarantined and were soon
allowed to board trains to take them to their homes. This
rapidly spread the disease around the country, fuelling an
epidemic. During this epidemic, the society was paralyzed
for some weeks, but those people who survived the disease then developed immunity, resulting in the creation of
what is called herd immunity. That meant that there were
too few people without immunity for the disease to continue at epidemic levels. It is like a bush fire: it rages through
the veld until there is nothing left to burn.
At the moment, it is much debated whether a bout of Covid-19 will give you immunity or not. There are cases reported in Wuhan of people who had recovered from the virus
but who are now showing symptoms again. It is not clear
if the disease was only temporarily damped down in them
and coming out again or whether they did not gain immunity from the first attack. It was very noticeable that after
the second wave of the flu rampaged through South Africa
in 1918, the third wave in 1919 had only a limited impact as
so many people had developed immunity because of the
second wave.
Living the outbreak as an historian specializing in the
study of pandemic
Having worked on the influenza epidemics for a very long
time, I was always aware of what the medical experts
were telling me, that another flu pandemic would be coming sooner or later There have been several pandemics in
recent years and each time I wondered if it would be the
big one virologists have been warning us about for a long
time? When I heard about Covid-19, even though it was not
caused by an influenza virus, I wondered if this is the pandemic that we have been dreading for so long. I watched it
with a sense of déjà vu. I saw this disease spreading rapidly. In a sense, I have one foot in the past and one in the
present and the future, trying to understand what is playing
out in front of me as I constantly have in my mind what happened just over 100 years ago.
I now have a better understanding of the fear and anxiety
that were very common back in 1918. When I did my research about the 1918 pandemic over 40 years ago, I was
able to interview a lot of people who had lived through it.
They were then in their 70s, 80s and 90s; all have since
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I am not in a position to give an answer to that
as a specialist in public health would be. But, it
seems to me that the world was caught wholly
unprepared by the outbreak in China and for
the speed with which it has spread around
the globe. If we had this conversation two months ago, we
would have said, “It is in China but it is unlikely to spread
here rapidly”. But, it has spread at an enormously fast pace,
which has been a surprise. It would seem to me that the
South African authorities, with their limited resources, are
trying their best to get ahead of the game. If we can rely on
the statistics which they have given, it seems that, at the
moment, we are holding the line. Mark Twain said: “There
are lies, damn lies and statistics”. It would be a boost of
confidence if we were sure that the statistics we are given
were the actual numbers. I really do not know. The figures
might be misleading us, not necessarily willfully, but it might
be that those figures are just not an accurate marker of
what is happening on the ground.
Advice from an historian used to looking backwards and
thinking ahead
As difficult as it is, if we do not want a catastrophe of the
same magnitude as in 1918, we need to balance lives and
livelihoods today. We have to evaluate the needs of the
economy and employment, the need for schooling, against
the potential threat to life. It is not that one choice is 100%
right and the other 100% wrong; we have to find something
which is the “least bad option”. Whoever cannot maintain
social distance should be given the necessary protection
equipment: masks, visors, gloves and hand sanitizer, especially for those on the front line.
[1] Plague, Pox And Pandemics : A Jacana Pocket History of Epidemics in South Africa (an eBook version is
available from Take-a-lot.)
Emeritus Professor Howard Phillips is a graduate of the
University of Cape Town and the University of London. He
specializes in two areas, viz. the social history of medicine
(especially epidemics and pandemics, medical education,
and hospitals) and the history of universities. In 2012 he
wrote a book [1], that provides the first look into the history
of epidemics in South Africa, probing five lethal episodes
which significantly shaped this society over three centuries.

PROF HOWARD PHILIPS
Emeritus Proffessor,
University of Cape Town
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Meditate your way
through COVID-19
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synchronicities and be more creative
with adapting to the changing situation of my work life. This particular technique that was suggested,
convinced me.
It involves stillness but not emptying
my head. Rather, it supports focusing
my thoughts on four topics in consecutive phases. There are no beliefs to
adopt or guru to follow. It is a simple
method. While structured, it still allows enough flexibility to make it my
own. What attracted me the most
was that it is based on brain science
and more particularly the activation
of certain brain waves that are generally unutilized during the day, creating an imbalance, which results in
stress, feelings of disconnection and
fatigue(1,2).
I wish I had known about this when
I was a student, because now, as a
teacher, it serves me by lowering my
stress, grounding with my students
and listening to them with more focus
and calm.

Gaelle Wormus describes her personal journey into the
world of meditation and explores the opportunities that it
provides during a time of disruption and uncertainty.
I have always been attracted to meditation, however it was
always going to be a thing for when I had more time in my
life, when life would be less chaotic or noisy, when I would
have the perfect space or the perfect state of mind, fewer
parties or hard deadlines.
Well, guess what? It hasn’t happened of course. Now the
mother of two young boys, building an ambitious career,
teaching, farming and loving the outdoors, my life is not
calm, peaceful or less busy, and probably will never be.
The real question that I needed to answer was: how do I do
it all with presence and efficiency without stress and the
feeling of being overwhelmed?
When a friend of mine told me that meditation was just
what I needed, I said thank you but no thank you! I have
never been able to sit still emptying my head of all thoughts
while I have so much going on!
Later on, I was again advised to meditate to manifest more
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Whatever your experience with meditation has been thus far, I am here to
tell you that it has become the best
tool ever to help me get through
this lockdown period. You might be
scared, feeling insecure, your mind is
overworking all the possible scenarios for the future, you cannot predict
what will happen and it is frightening!
You wonder if what you are studying
is even the right path. If the economy will be back up and running when you graduate. In the
midst of a huge crisis, our priorities can become clear, only
if we take the time to question our choices and reflect on
our lives.
It took me a few repetitions to begin to enjoy it. At first I would
feel restless laying down in my bed wanting to scratch my
head or nose and my only progress was measured by how
long I could pass this “resistance test”. I learned later that
it is actually the biggest obstacle that people have when
they start meditating, and it is easily explained by your
brain freaking out because it is a new experience. In short,
when you are not sending messages to your brain by staying still, because it is unusual, it sends you some scratching
messages to make you move again. When your brain starts
to understand that you are safe, even if you don’t move, it
stops and allows this new experience in, which enable you
to activate low frequency brain waves called Alpha, Delta
and Theta(3,4).
Studying online or having to teach remotely is an adaptation to make right now. Are you constantly distracted by
social media, notifications and calls? Do you feel that at
the end of the day you haven’t been productive at all? You
are now more isolated than ever, walking from your bed-

WWW.WISAARKHU.CO.ZA

SPEC VOL 01

| TOPIC 1 : EXPERIENCING
| TOPIC 1 : EDUCATION
THE PANDEMIC
APPROACH
ACROSS
| DISCIPLINES |

room to your kitchen, to your bedroom again, to your living
room. Motivation is low when learning, memorizing, teaching or interacting through a screen with people. Meditation
can speed up any learning skills you have to develop right
now, enabling you to adapt more quickly, efficiently and
with more confidence. It can bring clarity and show you the
right path you need to pursue.
During the COVID-19 slow down period, you pretty much
have only two options:
•

•

The first one is to sedate your brain with TV shows,
chemicals and distractions in order to not feel the uncomfortable feelings that this situation brings up and
wait for it to pass, and for everything to go back to
normal. Without any judgement, I completely respect
and understand why you would take this option. Indeed, you have been told that feeling sad, angry and
depressed is negative, you have been told that if you
express it to anybody it will bring them down, you
have been told that you have everything to be happy,
so damned it, BE HAPPY! Smile, and you will feel better…most importantly shut up about it! Fake it until you
make it! When we watch a movie, we can cry, feel love
or anger in empathy with the characters and it feels
good to feel with them while nothing is happening in
our lives…because feeling is living! Watching a movie
is almost like jumping into a different reality, we adopt
one of the characters and feel what they feel. Their
courage, their fear, their heroic actions…. In the meantime you don’t feel your feelings and the benefits are
very short lived(5).
The second option is to utilize this time to develop your
inner self. You can learn more about yourself, accept
being uncomfortable about the things that are obviously not working anymore in your life and be willing to
find your new normal. Growth only happens with some
degree of discomfort, but it doesn’t have to paralyze
you. Feeling these intense emotions like depression,
sadness, overwhelming anger, etc., in this stage is
common. With meditation you can alchemize them,
understand them, take the lesson you need and move
on to your new reality(6). While the world is on pause,
we can observe our lives with a critical eye, everything
is laying in front of us, the good and the bad. Thanks
to the limited motion we can close our eyes and listen to our heart. It has always been there, but with the
hubbub around you, you might not have heard. Will you
decide to choose this option in order to find your alignment and creative ways to adapt easier to this new
world? If so, keep reading.

thought to another. “Meditation cultivates your mind as a
tool – steadies it, sharpens it, gives you practice in controlling it. It allows you to run reliable experiments in your
head (which is what math is, sort of) (8).
I often experience downloads of ideas and creativity when
I meditate. I believe that if you are working on a complicated mathematic problem, by meditating on it you can unlock
some clues to solve it faster and with more creativity.
In addition, if this COVID-19 situation is bringing up fear
for the future, questions about your educational path, financial stress, questions about certain relationships then
I know that you can improve your mental health thanks to
meditation. This will help you be more productive in solving
the problems that you are facing right now, being in math
or in your own life. You will find answers that are aligned
with your authentic self, and that will lead you to happiness,
success and confidence, while finding clues to progress
within your field.
Be aware that it is easy to use a guided meditation to escape once more your reality, sedate your brain and have
feel good hormones running through your body. I believe
in the power of your inner voice to guide you through your
mediation. While a guided meditation is great at first to help
you direct your thoughts, after a while if you want to find
your core, connect better with yourself, your creativity and
develop magic synchronicities, stay still in silence and listen to your inner voice with a structured meditation.
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Covid-19 Economics for
South Africa: Five Key Facts
Without an effective vaccine, resuming economic activity
risks an increase in the number of Covid-19 infections and
deaths. In this article, Haroon Bhorat campaigns for intercommunication between economists and epidemiologists
as he discusses 5 truths around the impact of Covid-19 and
lockdown measures on the South African economy.

more widespread community transmission. What we have
done though is hopefully both to lower the absolute number of infections and deaths over time (flattened the curve)
than would have occurred without the lockdown measures. A second reason to be optimistic – again alluded to
by Prof. Karim – is that South Africa is in the unique situation of having a large number of Community Healthcare
Workers (CHWs). These CHWs play a crucial role in the
fight against HIV and TB through screening, prevention,
treatment adherence and health promotion. These healthcare workers are spread across South Africa and now can
serve as our first line of defence – our first responders as
it were – against Covid-19 in order to educate, screen, and
refer for testing at the household level. The role that CHWs
play as cadres who can be redeployed in the battle against
Covid-19 is a key advantage we have in fighting this pandemic.
Fact 2: Growth Crash Followed by Recovery

Illustrated by Nino Mekanarishvili

Without an effective vaccine, resuming economic activity
risks an increase in the number of Covid-19 infections and
deaths. In this article, Haroon Bhorat campaigns for intercommunication between economists and epidemiologists
as he discusses 5 truths around the impact of Covid-19 and
lockdown measures on the South African economy.
In the current environment, it is safe to argue that there is
a surfeit of information on Covid-19. So, in trying to battle
for space in your day, an attempt will be made to distill what
are currently the five key facts required for understanding
the economics of Covid-19 for South Africa.
Fact 1: We are not Doing Badly
The Covid-19 infection data suggests that South Africa’s
trends – to paraphrase Prof. Salim Abdool Karim – are unconventional relative to comparator economies. Indeed,
at the same stage of the epidemic, South Africa had the
lowest number of confirmed cases relative to the UK, USA,
Brazil and India. This positive pattern may be explained in
part by both an early and strict lockdown. Yes – the intensity and timing of the lockdown also mattered! In addition,
the containment of imported cases primarily amongst high
income earners and tourists, served to flatten the curve.
However, we should not be lulled into a false sense of security. All the expert evidence indicates that we are on a
‘delayed exponential infection curve’. That is just a fancy
way of saying that Covid-19 infections will increase dramatically as the economy gradually opens and we shift into
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Despite these two early Covid-19 advantages, the economic fallout from the lockdown has been deep and ferocious. The prevention initially of all but essential forms of
economic activity – has laid bare the vulnerable forms of
livelihood strategies undertaken by the majority of South
Africans. Put differently: It took all of 3 weeks from the first
day of lockdown for widespread food insecurity to give
rise to legitimate anger and protests in South Africa. Economic growth is projected to decline by 7% for the year.
To put the scale of this economic collapse into context:
This would be the biggest contraction in the South African
economy since 1960 – and in turn is 4.5 times larger than
the contraction experienced in the aftermath of the Great
Recession in 2009. In that recession we lost over a million
jobs, and although we do not have firm numbers yet – it
would not be a surprise if the economy shed at least the
same number of jobs. However, whilst we are looking at
a massive crash in 2020, there is positive hope for 2021:
These same growth models also project a strong bounceback. No less an organisation than the IMF, has a growth
recovery of 4.1% for 2021.
Fact 3: A Covid-19 Support Package: The Ramaphosa
Plan
The state though, in quickly recognizing the scale of this
socio-economic destruction, announced a massive stimulus package. The empirics of the stimulus package again
speak to a highly responsive government, at least in terms
of scale and commitment. How big is it? The package, although definition dependent, stands at about R502 billion.
When you exclude reprioritization – another fancy word
meaning shifting from one budget line item to another –
the actual stimulus is about R328 billion. This package includes a massive injection into social assistance as well
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as a national wage subsidy programme. Before you sniff at
the value of the stimulus, note the following: The stimulus
package stands at about 10% of GDP, which ensures that
South Africa’s Covid-19 stimulus package is higher as a
share of GDP, than that spent by Canada, Brazil and South
Korea. In addition, we yield the highest relative spending
on Covid-19 amongst other emerging markets in the world
including China and India.
Fact 4: The New Covid-19 Workplace
The pressure really now is on the cluster of economic
ministries to navigate a course that would simultaneously
allow economic activity to be opened up, whilst also ensuring that this does not unduly fuel the rise in infections.
This is a delicate balancing act, for which there are no prior
rules to guide policymakers. There are two key elements
required to thread the needle through an appropriate lockdown whilst optimally maintaining the growth of infections.
Firstly, there is a key requirement that both relevant areas
of expertise within government and the private sector –
namely health and economics – work intricately and directly together. This is more than just governance-speak. Let
me explain: Suppose that the new health data suggests a
massive spike in a particular region or indeed sector, given
the lockdown phase we are in. This information, if instantaneously shared with the economic cluster – would allow
for a quicker set of decisions around which sectors, or indeed even firms or regions – could be switched to a higher
lockdown threshold. This type of close interaction where
a health-economics cluster approach is being pursued –

2021

needs to be intensified. Secondly, there is a strong need to
adopt a framework in the lockdown phasing which is related to key factors about sectors: The ability to work from
home and the amount of physical interface required whilst
at or travelling to work. Current phases in the lockdown
framework are not ostensibly related to these factors. Data
allows us to code sectors in this way – and this coding of
sectors could potentially guide, and inform, the phasing
of lockdowns – in concert with the evolution of infections
data. Ultimately, the use of too stringent criteria to try and
overmanage the exit from lockdown would not seem in any
manner to either benefit the economy, nor serve as an appropriate Covid-19 public health response.
Fact 5: The Deficit Hangover
Lest we forget that the largest stimulus package in South
Africa’s history – will also result in the largest deficit-toGDP levels this country has ever seen. Recall that not only
will we be required to find funds for the stimulus package
(and pay it back literally with interest) – but also that tax
revenue and GDP will of course decline sharply in 2020.
What are some of the projected numbers then? If we assume no change in tax revenue, the deficit to GDP ratio will
rise to about 13.5%. If revenue falls by 15% – a most reasonable estimate – the deficit:GDP ratio is projected to rise
to 19%. We are effectively either going to be doubling or
close to tripling our deficit levels. It is for this reason that,
as the National Treasury emphasizes, accessing cheap
debt is a key ingredient for managing the fiscus.
Ultimately though, there are no easy solutions to reigniting a Covid-19 affected economy. It is evident however that
addressing the public health crisis is non-negotiable. Simultaneously, though the role played by social assistance
and the protection of jobs remains a critical all-inclusive
response to the pandemic. In the immediate term though,
a clear economically sensible lockdown phasing together
with a deficit reduction plan – is central to this economy’s
growth prospects.

PROF HAARON BOHART
Director, Development Policy Research Unit,
School of Economics, University of Cape Town
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Work in progress: What COVID-19
teaches us about our humanity
Laurent Neveu-Marques explores what the Covid-19 pandemic can teach us about humanities development, and
where we need to focus our efforts in future.

see people applauding from their balconies? Don’t we hear
speeches from politicians praising nations’ moral greatness?
This ambiguity is characteristic of humanity, or, more precisely, of a developmental stage of humanity. Kant explains
that humans have a double tendency he calls “unsocial
sociability”: humans need each other so they make societies, but at the same time they actually can’t stand each
other. As a result, all societies are conflictual; individualism,
insult, violence, crime, and war, for example, illustrate this
situation. However, this unsocial sociability is the engine of
progress of humanity which forces us to develop. For the
philosopher of the Enlightenment, true progress is moral: it consists of changing the way we exist in society. We
have to move from imposed sociability to true caring, and
transform society into a moral whole. In the century of Enlightenment, Kant wrote that “we are civilised, burdened by
politeness and decorum, but we have still a long way to see
us as already moral”. In 2020, the pandemic of Covid-19
shows us that we have not progressed very far on the road
to societal morality, but paradoxically that we should press
forward because morality is in our interest.

Illustrated by Nino Mekanarishvili

In many cities we’ve seen confined people stepping out
onto their balconies and applauding medical staff; such
lovely gesture! But some find it shocking: where were
those people who now applaud when the medical staff
needed their help to support the public health system?
This applause looks superficially like all fashions launched
on social media: mere sheep-like behaviour. Where will
these apparent supporters be when the pandemic is
contained? This applause seems to reflect only people’s
present interest; the gesture, while possibly a genuine cry
from the heart, nonetheless appears questionable. Even
without denigrating this gesture, we see so many selfish
attitudes displayed concurrently: health care workers are
persecuted by their neighbours because they might carry the virus; people die alone because nobody wants to
risk helping them. More mundanely, people stock up on
“essentials” to the detriment of all and refuse to observe
containment measures. There are examples of self-interest displayed on every scale, across the globe; we’ve
even seen governments hijacking masks intended for
supposedly friendly neighbours. Perhaps the most surprising thing about all of this is the contrast between the
actual acts and the resulting speeches professing moral
values. We see ambiguities in behaviour everywhere, both
because behaviour oscillates between satisfaction of personal interest and caring for others and because self-interest is camouflaged as moral preoccupation. Don’t we
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Let’s look at this idea a little more deeply. It’s easy to see
the distinction between apparent sociability and the logic
of self-interest. Except when it is deliberate - or even malicious – we see manifestations of thoughtless individualism
everywhere. Personal interest takes spontaneous precedence over general interest, and in our societies, this is expressed as a right because a “right”, to us, is just another
name for “personal interest” or “personal satisfaction”. We
understand our rights easily enough, but not our duties, and,
as Rousseau has pointed out, many of us want the benefit
of the former without fulfilling the latter, to the detriment
of others. This pandemic shows the contradiction in our
ordinary behaviour very clearly because the consequences are so immediately visible. It shows what is - that many
humans are selfish and individualist - and it shows too what
should be - humans need to be moral. In some countries,
the epidemic was brought under control by strict containment; the interests of society prevailed over the interests
of individuals whose liberties were drastically restricted.
Elsewhere this would have be seen as an attack on freedom. In this instance, authoritarian and totalitarian regimes
were extremely successful. Obviously, we don’t mean to
say that such regimes must be followed in all things, but
it does show us that self-forgetfulness for the benefit of
others can pay off. Totalitarian regimes achieve by force
what morality should do voluntarily; laws must be imposed
because they aren’t engraved in the hearts of men, who are
only men and not perfect citizens, meaning moral beings.
Because true sociability is not in the heart of men, it needs
to be established from outside. All our societies, totalitarian or not, have something in common: men are united only
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by external links which do not change who they are inside.
Our societies are not wholes but collections of individuals
who live in the same ensemble but not together. Societies
must become more moral and this is only possible if the
social link comes from within men themselves. This real
sociability, a moral one, is the higher state of humanity and
is why philosophers of the Enlightenment gave us a Declaration of human and civic rights.
The pandemic shows us the weakness of the artificiality
of our societies. They are artificial and superficial because
we know what the real values are, since we show and claim
them, but we are not all capable of manifesting them, either
individually or collectively. Faced with the pandemic, we
need authority imposed by force, showmanship and dramatization of the situation (“We are at war!”), demagogic flat-
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tery of persons who are only doing their job or duty, and
the spectacle (on a balcony!) of our fervour. People say the
world must change and that nothing will be the same after this pandemic: after all, it’s the first time in history that
governments are prioritising the health of the people over
the health of the economy, and this is a moral choice. If this
virus shows us that “we have still a long way to see us as
already moral”, we can hope that it also shows us a way
forward for the development of our humanity: work still in
progress!

LAURENT NEVEU-MARQUES
Agrege in Philosophy,
University of Bordeaux
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Halt

Suddenly the world
Became silent,
While
You were trying
To find the silence
Within.
All as it was
Came to a grinding
Halt,
While you were trying
To bring yourself to
Halt.
And with it came
A reprise,
A renewal,
A quiet realisation,
Reminder:
You are not in control
Of anything
But your inner self
And her health.
So you paint,
You play piano
You dance to the
Rhythm of her
Rhyme.

HIRAETH
(Pseudonym)
Copyright Hiraeth 2020
Illustration by Nino Mekanarishvili
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How research should be
communicated - a lesson
learnt from COVID 19
Aishwarya Viswamitra is a student in India who writes about
the frustrations she, and many other scientists, are experiencing about the public’s blind following of popular news,
that has not been scientifically proven. She highlights the
dangers for the public and urges scientific and educational
institutions to make their information more user friendly for
the public. Her piece is specifically written with Indian communities in mind but is relevant from a global perspective.

This video by Ninja Nerd on COVID -19 was published in
March this year and since then, much has happened research-wise as well as conspiracy-theory wise. Was this virus manufactured in Wuhan’s labs? Will heat actually kill it?
Will singing ‘Corona go’ repel the virus (if not scientifically,
the lack of pitch in the minister’s voice hopefully would)?
I am interested in video production and science communication. I, in fact, work for a science portal called Research
Matters which has been tackling misconceptions every
day since this disease’s outbreak. Therefore, I would like to
look at this video from a different point of view. As of July
3rd, this video had 4.7 million views. A conspiracy video
released a month afterwards by Sky news Australia on Wuhan’s role in COVID-19 already has 3.6 million views.
As scientists, we must ask ourselves, who is our information reaching? Does it really help to throw numbers and pie
charts at people constantly? Will people who don’t question hoaxes nor turn to science for proofs watch a 50-minute long video on the science of COVID-19? Are we actually trying to fight fire with facts?

Illustration by Cayla Basson

The pandemic that COVID-19 has become dangerous on
many levels. Those with compromised immunity are at a
disadvantage when it comes to recovering from the disease, while lower sections of society are at a severe financial and social disadvantage when it comes to surviving the
lockdown measures imposed in various countries. The rate
at which the coronavirus has swept through Earth’s population can be compared only to that of the misinformation
that is being spread along with it. Whether it is WhatsApp
university, badly informed local TV channels or simply pure
paranoia, misinformation has spread the coronavirus’s
reach making its extermination extremely difficult. The
amount of misinformation out there is mind-boggling. For
those who seek credible sources, it can be very frustrating
and in times like these could also lead to anxiety.
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This is not to negate the efforts gone into Ninja Nerd’s video. To be fair, Indian scientists also tried to reach out to the
larger community by forming groups like Indian Scientists’
Response to CoViD-19 (ISRC). The idea was to not only
bring researchers in various fields together during these
trying times, but also bring the science to people. They
organized talks (webinars) to engage with the public. To
address the fake news abound COVID19, they came up
with various myth-busting posters in as many as 15 different (Indian) languages . They also addressed the question
of mental health during the pandemic. But how far are we
going to reach when we are tackling Amitabh Bachchan’s
video about house flies transmitting COVID-19? In a country where politicians and film stars are seen as the intellectuals, where do scientists even come in?
I believe that this disease needs to be a wakeup call on how
we communicate science to the public. Using a whiteboard
might work in the classroom but when we want to get
everyone’s attention, it simply will not and does not work.
Case in point, Kurzgesagt’s video on the coronavirus has
over 25.5 million views and was published three days after
the Ninja Nerds video. Using animations and simple ‘here’s
what it is’, ‘here’s what is going to happen’, and ‘here’s what
you have to do’ statements help way more than explaining
the genesis of the disease. Yes, the video helps science
progress, but there is no point in science progressing if the
public does not believe it.
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The utter lack of Indian science communication is particularly shameful. How do we expect funding to come in if no
one in India knows what is happening in our laboratories?
Scientists need to be more accessible and available to
talk to the media otherwise, how is India going to tackle
the aeon long crisis of misinformation? Everyone wants to
remain apolitical. But somehow, that has become synonymous with hiding in the shadows. Other than India bioscience, Research Matters, and a few others, where is Indian
science translated into layman terms?
A lot of international universities put their courses online
and have high functioning websites where every bit of research news is published. How else did HHMI (Howard
Hughes Medical Institute) reach where it is today? When
will Indian universities follow suit? When will they start YouTube channels that everyone can access? When will their
websites convey what is going on in their labs? Because of
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the lack of all these facilities, the public has turned to those
people who have active twitter handles and are conveying
‘science’ however nonsensical it is. There’s simply no place
to turn for real information that actually makes sense to
everyone.
We cannot continue to make science understandable for
the elite or for the already informed. The simple reason?
It’s obviously not helping. Now is the time for all Indian institutes to collaborate, all be it via zoom and decide a course
of action to convey the truth in a user friendly way. If scientists don’t take the lead on this, others will and misinformation can be severely damaging to society.

AISHWARYA VISWAMITRA
3rd year BS-MS student
IISER Mohali, India
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Berkley’s Critique of Calculus
In this sequel, Adam Schroeder argues that despite its pristine appearance in textbooks and the classroom, mathematics is a human endeavour, often stimulated by debate
and controversy. He suggests that the critique of Isaac
Newton’s work on differential calculus by the 18th century Irish philosopher, Bishop George Berkley, triggered the
search for more formal methods in the foundations of differential calculus.
Recently, you may have read or seen a few articles regarding various historical figures, such as Sir Isaac Newton, and
the breakthroughs they made while in self-isolation during
a pandemic. I want to focus on a contradiction in one of
Newton’s discoveries while in isolation, in the field of Differential Calculus. A bit of historical context will help. In 1665
Newton was in his twenties studying at Trinity College,
Cambridge, when the Great Plague of London struck – the
final resurgence of the bubonic plague in England. Newton
was forced to cease his studies at Cambridge and go into
isolation at his home, Woolsthorpe. It was here that the literal and metaphoric ‘apple fell from the tree’. This isolation
period of a year and a half was one of his most productive,
in which he started to develop his theories of Newtonian
Mechanics, Optics and Differential Calculus. In my previous article, “On the History of Proving False Theorems”, I
argued that:

The development of Differential Calculus is a paradigm example of what I meant. It may be surprising to hear that
Newton’s development of Calculus was not initially as
”pristine” as we may have thought. Rather, in 1734 the Philosopher George Berkeley in The Analyst[ii] argued that
Newton’s development of Calculus relied on a contradiction. So, in this paper I want to argue for two things: (1) The
Philosopher Berkeley, a mathematical outsider, successfully argued that there was an error in the foundations of
Differential Calculus as constructed by Newton; and (2)
The identification of this error stimulated a fruitful debate
amongst eighteenth-century British mathematicians over
these foundations. This is, as I will suggest, what initially
motivated the need for further developments in rigor for
Calculus.
The contradiction Berkeley identified centres around Newton’s notion of a fluxion of a fluent in his Method of Fluxions. A fluent was essentially a time varying function, e.g.
y = t3 where the values of t are units of time, and a fluxion
was the derivative of this function, e.g. y’ = 3t2. For simplicity, I will mostly drop Newton’s terminology and use conventional descriptions henceforth. To begin with, let me supply
a rough approximation of how Newton found a derivative.
Consider f(t) = t2. Firstly, we need to find the ratio (or rate
of change) of the formula between t and the increment h:

“[M]athematics is a human endeavour, sometimes stimulated by debate and controversy over the truth of theorems,
despite its inhumanly pristine appearance in textbooks and
the classroom.”[i]
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Then let h = o where o is an ‘infinitely small change in time’
(or infinitely small increment). That is, o is an ‘infinitesimal’,
so importantly not the same as 0. Thus, we can do the following:

Berkeley, though an amateur Mathematician at best, was
not satisfied with this reasoning. In The Analyst, he supplied a critique of two central applications of Newton’s
Method of Fluxions, namely, the derivative of a product and
the derivative of a power.[iii] For brevity, I will only outline
Newton’s reasoning, followed by Berkeley’s criticism of
derivatives of powers, but as will be uncovered the criticism can be generalised to any derivative. Let us begin with
Newton’s reasoning:
Consider f(x) = xn and demonstrate that f ′(x) = nxn-1:
1. Let x increase by an increment of o, such that it
becomes x + o;
2. As x is increased to x + o, xn is increased in due
proportion until it becomes (x + o)n;
3. Apply binomial expansion to (x + o)n to get:

S PEC VOL 01

5.

So the rate of change is given by the ratio of two
increments:

6.

Let both increments be divided by the common divisor
o, which gives us:

7.

Since the o is a zero-increment it can be eliminated
from the formula leaving us with:[iv],[v] nx(n-1)

Now Berkeley began by pointing out that it was
initially assumed that “x hath a real increment, that o is
something.”[vi] This is what allowed Newton complete
steps 1 – 6, since o here is not 0 in the usual sense, rather
it is something ‘infinitesimally small’. But then he continued
to point out that Newton would implicitly do the following:
“I now beg leave to make a new supposition contrary to
the first, i.e., I will suppose that there is no increment of
x, or that o is nothing; which second supposition destroys
my first, and is inconsistent with it, and therefore with
everything that supposeth it.”[vii]

4.

The change of f(x) = xn between x and x + o can be
displayed as:

The crux above is that Newton supposed o had some
value, though infinitely small, in order to move through
steps 1-6, but in order to arrive at the answer “nxn-1” he
had to contradict his initial supposition about the value of
o and assume it had no value. But the increment o cannot
be both an ‘infinitesimal’ and 0. Clearly, a contradiction –
at least in a sense unacceptable to eighteenth-century
mathematicians.[viii]
To generalise this argument to other derivatives, let us have
a close look at Newton’s Method of Fluxions. First, the ratio
of two increments of a pair of variables is taken, i.e.
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As the increments grow smaller, the ratio comes closer to
the desired limiting value, i.e. the rate of change at point
x. Then, in order for the ratio to equal the limit, the two
increments have to ‘vanish’. Herein lies the general worry
that Berkeley identified. To find a ratio, the increments
had to have some value, i.e. o is something; however the
increments also had to be of no value, i.e. o is nothing, to
get the ratio to achieve the desired limit.[ix] Berkeley’s point
was simply that Newton could not have his cake and eat it.
Due to this he made the following retort about Newton’s o
increments:
“They are neither finite Quantities nor Quantities infinitely
small, nor yet nothing. May we not call them the Ghosts of
departed Quantities?”[x]
So the conclusion that Berkeley reaches in his critique of
Newton’s Method of Fluxions is that either the limit, as a
derivative, is not attained or it is attained through Ghosts
of departed Quantities.[xi] Neither is a satisfactory basis
to rest Differential Calculus on.
However, as you read this you may be suspicious of
Berkeley’s critique. Not because you think his reasoning is
wrong, but because he possibly misinterpreted Newton’s
Method of Fluxions. I do not deny that there is fuel for these
suspicions. How could such a prestigious mathematician
like Newton have missed such a seemingly simple error?
Furthermore, in hindsight, the truth of Differential Calculus
in indisputable. But it may interest you to mention the
thoughts of an eminent mathematician here – Sir William
Rowan Hamilton. In a letter sent to De Morgan he wrote:
“When your letter arrived this morning, I was deep in
Berkeley’s ‘Defence of Freethinking in Mathematics’; … I
think there is more than mere plausibility in the Bishop’s
criticism … and that it is very difficult to understand the
logic by which Newton proposes to prove [the derivative of
a function.] His mode of getting rid of [o] appeared to me
long ago (I must confess it) to involve so much artifice, as
to deserve to be called sophistical; although I should not
like to say so publicly.”[xii]

2021

of discontent mathematicians, on the other hand, is far
too large to list. So it goes without saying that Berkeley’s
polemic gave rise to a controversy, one which raged on
for nearly a century. During this time, key figures resolute
on finding more rigorous foundations for the Method of
Fluxions were Robin and MaClaurin and they made great
leaps in formalising aspects of it. In spite of this, “All the
eighteenth-century expositions of the foundations of the
calculus – even the British – are defective”, though I will
not argue for this point.[xiii] Owing to these preceding
developments, they paved the way for Cauchy’s definition
of continuity in 1821: “The function f(x) is continuous
between two given limits, if for each value of x that lies
between these limits, the numerical value of the difference
f(x + h) – f(x) diminishes with h in such a way as x to
become less than every finite number.”[xiv] This definition
of continuity supplied the beginnings of a firm foundation
that Differential Calculus required, though the reasons for
this will be left for another time.
However, what is historically important here is Berkeley’s
role in revealing the shaky foundations of Newton’s
Differential Calculus. This engendered a controversy
amongst British mathematicians either in agreement with
Berkeley or in strong disagreement. The outcome of this
was that Berkeley was proven correct in his critique and
Newton’s use of an ‘infinitesimal zero-increment’ had to
be eliminated and replaced with amendments.[xv] So it
is not unfathomable to think that a great mathematician,
such as Newton, could have proposed a logical absurdity.
[xvi] Additionally, though Berkeley’s critique was entirely
destructive, it helped influence the focus of attention in
eighteenth-century mathematics in order to develop a
more rigorous basis for Differential Calculus. Herein lies
his contribution. Without such a contribution, the value of
Newton’s Differential Calculus would have continued to be
built on “Ghosts of departed Quantities”.[xvii] No dispute
would have arisen, thus no developments in rigor would be
required. Therefore, unless someone else identified the
contradiction, the indelible truth of Differential Calculus
today would not be attained. More generally, sometimes
deep errors need to be first committed and then critiqued
before mathematical progress can begin to occur. Why
should we expect mathematics to be flawless from the
start?

ADAM SCHROEDER
MSocSc in Philosophy,

Other early supporters of Berkeley’s critique were
Hermann Weisenborn and Colin MaClaurin. The number
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A little bit every day
adds up in the long run
This article is an introduction to the concept of exponential
growth. As several stories and adages tell us exponential
growth has often been misunderstood or underestimated
by people, leading to undesirable outcomes. In the wake of
COVID19, it has become extremely important to understand
this kind of growth for both self-preservation as well as policy-making.
The world has been changed by the COVID-19 pandemic.
There are many complex predictive models created by expert virologists and epidemiologists. However, I have found
it useful to apply a few simple Mathematical ideas to get
a better understanding of the latest developments being
reported in the news. The aim of this article is to enhance
the reader’s intuition for exponential growth as it relates to
the current pandemic.
My frame of reference is a classic puzzle in recreational Mathematics that goes something like this: “There is a
pond with some lily-pads on it. On each day, the area taken
up by the lily-pads doubles. If the whole lake gets covered
in 48 days, how long will it take for half of the lake to be
covered?” [1]. This puzzle often highlights how we struggle
to understand exponential growth.
The thought process behind finding the answer is as follows: if half of the lake is covered on some day, then on the
next day the area will double, so the whole lake will be covered. It takes 48 days to cover the pond, so half of it will be
covered in 47 days. At first it seems counter-intuitive that
the lily-pads should be able to cover so much of the pond
in a single day, but constructing a mathematical model reveals that this is correct.

Fig. 1. Area of the lily-pad on the first few days

simplified model has some shortfalls when applying it to
more realistic systems. This can be seen by noting that
the lily-pad model predicts that after 50 days, the lily-pads
will cover an area of 1.13×1015 m2, which is about twice the
surface area of the Earth [2]. This clearly cannot happen
in the real world since whatever lake the lily-pads are in
must have have a fixed, finite surface area that cannot be
exceeded.

Consider a single lily-pad in this hypothetical pond: on
each day, the lily-pad’s size increases by an amount equal
to its size at the end of the previous day. Notice that the
only factor affecting its size on some day is its size on the
previous day. If it starts with a size of 1m2, then it can be
shown that its size will be 2n m2 after n days. This growth
can be seen in Fig. 1.
The formula explicitly shows the exponential growth in the
puzzle, but exponential growth is not limited to a hypothetical lily pond. In fact, any model where the amount by which
a value changes is some constant multiple of its value on
that day exhibits exponential growth. That constant multiple is the growth rate and knowing what it is makes it easy
to find the function for the growth. If r is the growth rate of
some population and the initial population size is P, then the
size after n days will be
P(1 + r)n
In the case of the lily-pads, we had P = 1m2 and r = 1. This
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Fig. 2. Lily-pad growth if left unchecked

The model can be adjusted to take this into account. Instead of area increasing by a constant multiple of its value
on a given day, we can let the multiple be a constant scaled
by what portion of the lake remains that can be spread into.
This adjustment changes the model growth from exponential to logistic [3]. Fig. 3. shows how logistic and exponential growth may look very similar initially.
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Fig. 3. Comparison of an exponential and logistic function

At this point, an observation may be made. The same
thought-process used in the lily-pad example can be applied to the spread of a virus. The virus SARS-CoV-2 that
causes the disease COVID-19 [4] spreads from person
to person through droplets produced when an infected
person sneezes or coughs[5]. This is similar to previous
coronaviruses such as SARS or MERS, but it is much more
transmissible as it can survive on surfaces for many hours
[6]. Unlike influenza, there is no vaccine as of yet, although
researchers are hard at work trying to find one [7].

Fig. 4. Log-linear graph of number of infections in South Africa
Data: Johns Hopkins University [8]
Analysis: Ralph McDougall

After making the simplifying assumptions that it affects all
people equally and that all people interact with the same
number of people every day, we can say that the number
of new infections is a constant multiple of the number
of people infected on that day. As seen above, this suggests that the number of infections will exhibit exponential
growth. These simplifying assumptions actually turn out to
be somewhat accurate when looking at the actual data on
the number of infections.
Fig. 4. shows the actual number of infections in South Africa
up to 17 May 2020. The scale was chosen so that perfect
exponential growth would be represented as a perfectly
straight line. I have found this visualisation somewhat reassuring. Even though the news reports that the number of
new infections is increasing every day, this is to be expected with exponential growth. Furthermore, since a logistic
model is more accurate, it also means that the growth will
eventually stop. Fig. 5 shows the same graph, but for Spain
instead of South Africa.
Fig. 4. also shows that something interesting must have
happened just before day 10. The strict national lock-down
started at that time and the slope of the line decreased
significantly. In theory, this is exactly what one would expect with the simple exponential model since fewer human
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Fig. 5. Log-linear graph of the number of infections in Spain
Data: Johns Hopkins University
Analysis: Ralph McDougall
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interactions means fewer people get infected every day, so
the growth rate is much lower. This is crucial for our fight
against the virus since we can reduce the overall growth
rate by following social-distancing rules and consistently
washing our hands. This will take a huge burden off of our
healthcare systems since hospitals will not be overloaded
by patients all at once.
On the other hand, humans are not merely points of data
in a model. Since humans are social beings, it is difficult
to keep an entire population isolated for extended periods
of time [9]. I have seen stories on social media of people
struggling with their mental health during the lock-down.
Businesses are struggling and it becomes much more difficult to get essential goods to healthcare workers and
those that are unable to stay away from work for extend-
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ed periods. These issues need to be managed by governments in a human manner, even if it does not make sense
economically or politically in the short term.
COVID-19 has affected everyone, directly or indirectly. In
fact, it has brought the world to a halt. As individuals, we
cannot stop the virus on our own. However, by taking action to slow the spread of the virus, we help to reduce the
rate at which it spreads. If everyone does a little bit, we buy
health experts time to find a cure. Maybe go and wash your
hands again after reading this, just to be sure.

RALPH MCDOUGALL
Undergraduate Engineering Student,
Stellenbosch University
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Mathematical Model for
COVID-19 in China: Growing Up
and Bending Down
The article discussed the exponential spread of COVID19
and eventual flattening of the curve in China. The author begins by explaining the exponential growth, the associated
mathematical models and the spread of COVID19 in China.
The article also goes into discussing modelling of data after
a lockdown is implemented. This explains how quarantining
helped in controlling the spread in China and also when is it
essential to implement such stay-at-home policies.

The Exponential Growth
COVID-19 was first confirmed on January 20th, 2020
to the public in China. The first 20 days’ data since then
shows a rapidly increasing trend (Table 1, Graph 1).

The beginning of this new decade has not been easy for
the people all over the world. In China, we were wrapping
up our work and packing our luggage for our Chinese New
Year. Everyone couldn’t wait to share their stories and
thoughts with their long-time-no-see family and friends.
However, an invisible hand prevented us from doing so —
now we know its name: COVID-19.
The virus
The virus COVID-19 is new to everyone including scientists, medical doctors and nurses, and the unknown makes
us afraid. As a mathematics teacher, what I could do was to
explain the data and its implication to my friends and students, calm them down and help them prepare for what is
to come, with an understanding of underlying mathematics.
Even now, everyone in China receives a number of messages about the virus every day. But only the data shows
the trend. Every morning, the government summarizes the
new cases within the last 24 hours. It’s unsettling to look at
the number of cases increasing or decreasing day by day.
We have to do something to look through the data, not just
for the numbers but for a better understanding, but also to
find out where we are and what to do.

Table 1 (Data source: http://www.nhc.gov.cn/)

Graph 1 (Data source: http://www.nhc.gov.cn/)

An official daily report on Jan. 2nd, 2020. http://www.nhc.gov.cn/
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No clear pattern could be drawn from Graph 1 so far. However, take a closer look at the total cases (blue line) and
focus on the data till Feb 7th (Graph 2) and you will find the
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curve is smooth: flat on the left and going up on the right.
We call this: exponential growth. In such a case, the numbers increase exponentially. Everyone would be happy if
their bank savings were growing in this way, but it’s terrible
for a pandemic.
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Solving this by standard methods used for differential
equations:

where the constant C represents the initial condition, that
is, the number of infected cases (the first day in the model,
i.e., 291 in Table 1, not the first day of the disease).

Graph 2 (Data source: http://www.nhc.gov.cn/)

The expression for P(t) shows that the number of infected
people increases exponentially. According to Graph 2, our
C was 291 and k was estimated as 0.3067, which means
every patient would infect “1.3589 healthy persons”. That’s
a lot! It means the infected population (as well as the beds
required in hospitals) will be doubled within 3 days. Such
predictions gave a reason for the Chinese government
to quarantine Wuhan City, in which cases clustered, just
on the 4th day (Jan. 23rd) after announcing the epidemic.
Three days later, the construction of Thunder God Hospital
started.
Modelling after the lockdown and stay-at-home
Did we really need to quarantine Wuhan? Probably most
people would say “yes” in answer to that question because
things were the worst there and people in other cities
wanted to keep their cities safe. The following graph shows
most of the cases in China had occurred in Hubei Province.
(Wuhan is the capital city of Hubei Province.)

Graph 3: The exponential functions (Graphing: www.desmos.com)

But why does the epidemic follow exponential growth?
Typically, while modelling a real process, mathematicians
make some reasonable assumptions. In this case, some of
the assumptions were:

•
•
•
•

A virus spreads without detection at the beginning
(without any control measures in place);
People are free to make contact with each other;
Every day, on average, every infected person can infect k healthy persons before being quarantined;
The population of a city/place is large enough (1 million, for example. In fact, in January 2020, there were
10 million people in Wuhan.)

With these assumptions, one possible model can be explained as follows

Graph 4 (Data source: Dingxiang Doctor App, http://www.nhc.gov.cn/)

After quarantining Wuhan, most of the infected people
were not allowed to go out. Fourteen days later from Jan.
23rd, which is Feb. 6th, the number of new cases were kept
under 4000 except for those first two days using a new
testing standard.

The rate of new cases = k × existing cases yesterday
Mathematically, it becomes:

where P(t) denotes the number of existing cases at time t.
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Were things getting any better? To see this more clearly,
we can upgrade the exponential growth model. Because
in a quarantined city, the total population is fixed (i.e., 10
million in Wuhan). We call it environmental capacity. “Capacity” here means a maximum, a ceiling to the total population, or, fewer and fewer individuals have the potential to
be infected. Another example is fish in a pond. The size of
the pond actually restricts the maximum number of fish. In
this case, an extra factor is

included in the exponential growth model:

where Pmax is the maximal capacity. (In our case, it’s the
total population that all infected patients can have contact
with.)

2021

Besides quarantining Wuhan, the government carried out
the stay-home policy as well. Everyone found the policy ridiculous during the New Year holidays. Usually, by tradition,
we visit family members and old friends every day. As an
example, a Chinese couple with children may go to their
grandfather’s place in the morning and have lunch with him.
Then visit one friend’s new house and have dinner with another friend’s family. At night, they may have to drop by a
cousin’s home and play Mahjong. It means, however, if the
father in the example is infected with COVID-19, on average, he would be in close contact with more than 10 people
in a day. Comparing 10 to 1.3589 above, a normal New Year
holiday was extremely risky to anyone. It seemed there’s
no choice even though no one was 100% sure the policy
could save them.
As time went by, the data assured us. After carrying out
the stay-at-home policy, everyone could not have contacts
with others, except for the people they lived with. It actually
helped. Recall the assumption in our exponential growth
model:
The rate of new cases = k × existing cases yesterday

Solving this:

We call this the logistic function.

The stay-home policy reduced the chance of close
contact with the others, directly lowering the value of k.
Indeed, wearing masks also lowers k by transferring close
contact to not-close contact. Comparing some policies or
public health actions to the parameters in the two models
above, we can summarize as follows.

Graph 6 (An example of logistic function. Graphing: www.desmos.com)

In real-life cases, data would never match a math function
perfectly. Even though the data did show a S-shape similar
to the logistic function. From Graph 7 below, we can notice
the S-shape was being formed more and more clearly from
March 2nd. It becomes flattened.

Graph 7 (Data source: http://www.nhc.gov.cn/)
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From the table we can see that C would never be changed
since it is the initial number of infected individuals, which
is fixed in the data at the time of modeling. But k and
Pmax are affected differently by different public health
actions.
One thing is interesting here. Mathematically, the stay-athome policy has no direct effect to the maximum population in the logistic model. There are two reasons that
can explain this. Firstly, logistic models are seldom used
in early stages of an epidemic. Secondly, staying at home
cannot guarantee people will completely stop physical
contact with each other. Some countries have started
putting different kinds of stay-at-home policy restrictions
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depending on the number of cases in that region. So we
don’t have to stay home when there’re few cases, as well
as when there are no active cases outside hospitals for a
long time like China and South Korea now.
Finally, here I want to say thank you to those who devoted
themselves to this war. I hope everyone in other countries
may stay healthy and go back to normal life soon.

XIAOYI LI
Mathematics Teacher, Mathematics Writer,
Guangzhou, China
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Finding, and sharing,
mathematical beauty in the world
Noah Giansiracusa explains how the exploration of interdisciplinary mathematics appears particularly relevant in moments where beauty must shine through in the darkest of
times

certain beauty to these equations, but that is not the point
in them, the point is that they do in fact make reasonably
accurate predictions, and the beauty is almost a by-product of this.

I was recently asked to speak in a Zoom-based online conference
(https://unwin.people.uic.edu/SIDEMath2020)
with an unusual title: Selected Interdisciplinary Directions
of Entertaining Mathematics. To those outside the mathematics community, the phrase “Entertaining Mathematics”
might seem an oxymoron, while to those of us in the community it might seem a tautology! But what does this really
mean and what is this conference about? Well, I must admit
I was invited because the organizers are close friends—a
dynamic wife and husband mathematician-physicist team,
Laura Schaposnik and James Unwin—rather than because
my interdisciplinary mathematical work has somehow attracted such a large following that speaking invitations
flood my email inbox (ha! I think my papers in these topics
generally have more authors than readers).

What then of interdisciplinary mathematics? At least the
way I’m interpreting it in the context of this conference
on entertaining mathematics—though I encourage this
use and distinction more broadly—is that interdisciplinary
mathematics is less about using maths to influence the
world and more about using the world to influence maths
itself. What I mean is that interdisciplinary mathematics
often happens when we find curious phenomena occurring in other, ostensibly non-mathematical, disciplines that
we recognize as being capable of interpretation and expression in mathematical language, especially when this
latter manifestation has a certain mathematical depth and
intrigue to it. Recognizing that marginalization in economics is essentially differentiation in calculus is perhaps an
amusing (or bemusing) observation for a mathematician,
but most professional mathematicians do not spend their
time reading research papers about elementary calculus.
On the other hand, discovering that symmetries in certain
ancient cultural art reflect the representation theory of infinite groups, say, is potentially very exciting to a mathematician. It is extremely unlikely that one will discover or
prove a new theorem by finding maths in art, but being able
to understand certain aspects of certain art by using sophisticated mathematical language and ideas can feel extremely rewarding after years of studying this mathematics in the often monastically-isolating setting of academic
pure mathematics.

The first aspect of this conference title that I’d like to clarify is subtle but, in my opinion, very important: what’s the
difference between interdisciplinary mathematics and applied mathematics? Both of these deal with mathematics
in the “real world” rather than the pure mathematics of
theorems and proofs populating a vast and intricate landscape that resides primarily in our minds. Certainly, applied mathematics is the more ubiquitous of the two and,
admittedly, in some settings the two terms might be used
interchangeably. But to me there is a tremendous difference between them—or at least, there is a distinction that
I hope to draw attention to and encourage cognizance of.
Applied mathematics uses mathematics as a powerful set
of tools to influence and/or understand the world around
us. For instance, applied mathematics is used to model
physical and sociological entities,
and to predict the behavior of complex phenomena; it provides a powerful backbone to almost all corners
of science and technology. The emphasis here is that in applied maths
we use mathematics to study something in the real-world, and often to
help us make real-world decisions
about it. The elegance of the maths
involved is irrelevant, the measure of
success is instead almost entirely
outcome-based. This does not mean
applied math is devoid of beauty—
quite the opposite, admittedly!—just
that beauty is not the driving factor.
Perhaps a collection of differential
equations allows us to predict economic crashes; there may well be a
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So, to me, interdisciplinary mathematics is really about uncovering sophisticated mathematics in the real world, especially in places where it is not expected (so political sci-
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ence is a more plausible place for it than physics). Finding
math like this can feel like an archeological adventure, and
it can be quite exhilarating if one keeps an open mind. The
main thing to remember is that one isn’t aiming to resolve
deep controversies in other fields or even to advance to
the state of knowledge in these fields significantly by using mathematical tools (that would be more on the applied
math side of things); the audience is more often the mathematician than the scholar in the field in question, though
admittedly it is difficult to suppress the quixotic fantasy
that the mathematician will swoop in and solve problems in
other fields using the most wondrous high level pure mathematics. (It is ok to harbor this fantasy privately, just don’t
let it leak into your paper’s abstract or you’ll likely paint
yourself as a charlatan.)
Now that this distinction between applied mathematics and
interdisciplinary mathematics has been drawn, a natural
question is why is this conference on entertaining interdisciplinary mathematics taking place during our current time
of a pandemic? And why are some mathematicians drawn
to this kind of work, even though the papers it produces
often fall into the unfortunate interstices of academic publishing (not deep/novel enough maths for a maths journal,
not useful/understandable enough for a journal in the relevant discipline)? I cannot speak for others, but I can tell
you what has grabbed me about this kind of work and why
I’m so excited to be part of this conference, and also why I
think it resonates particularly strongly right now.

S PEC VOL 01

while the vast majority of the population understandably
does not find beauty in mathematics, it is absolutely true
that mathematicians, especially pure mathematicians, feel
a deep, powerful, aesthetic beauty when studying high level mathematics. To me, what makes the talks in this conference “entertaining” is the very fact that they are interdisciplinary in the sense I’ve described above, namely, they
introduce a mathematically-literate audience to vignettes
of mathematical beauty residing in art, in society, in the “real
world”. It is hard for me to focus right now on my usual pure
mathematics research; somehow for me personally it feels
a bit strange to be continuing it while so much of the world
has ground to a halt. On the other hand, just as seeing videos of Italians singing opera together from their balconies
during the long weeks of lockdown has brought a much
needed spark of joy and optimism to the world, being able
to share my work on using geometry to conceptualize the
voting patterns of judges in the U.S. Supreme Court with a
small sliver of the mathematics community, and being able
to learn from others in this community what exciting mathematics people have found in ostensibly non-mathematical
realms, provides a social connection that is much needed
at this moment—and it encourages a feeling that intellectual beauty will pull us through these difficult times, as it has

NOAH GIANSIRACUSA
Assistant Professor, Department of Mathematical Sciences,
Bentley University

As a pure mathematician I certainly love the theoretical
work I engage in professionally most
of the time, but I also find it extremely removed from the world around
me. With the coronavirus pandemic
and all the suffering it has unleashed
(both medically and socially) I often
find myself wishing that my work was
more relevant, that I could use my
technical expertise to help guide society through this dark chapter of world
history—but, realistically, I know that
my mathematical knowledge leaves
me ill-equipped to the tasks that need
to be done now, such as epidemiological modeling. There are plenty
of people doing this already, people
who are far more qualified than I am,
and this is absolutely an area where
applied mathematics has truly been
shining. It would be foolish to think
I, a pure mathematician, could quickly
leap into doing such work, and likely
pernicious for me to try. On the other
hand, during this time of despair and
isolation we have seen in many ways
how important art and culture is to so
many people—virtual tours of museums, impromptu neighborhood musical performances, live-streamed theatrical and musical events of all kinds.
We need beauty in our life right now,
even more than we normally do. And
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Epidemics with renewed
susceptibility
Ted Chinburg gives an exposition of a basic S-I-R model of
epidemics. This model illustrates stability analysis and how
the concept of herd immunity arises naturally from differential equations. Some references to more advanced models
are included.
Epidemic models are useful for studying the evolution of
everything from pandemics to google searches. This paper is an exposition of a simple variation on the S-I-R model for epidemics. The computations are straightforward,
well known, and illustrate the basics of stability analysis.
There is an immense literature on this subject. See [3], [2]
and [1] for some surveys and more advanced models. The
S-I-R model to be studied here has the following form:

in which S(t) and I(t) are the proportions of the population
at time t which are susceptible and infected, respectively.
The equilibria of the system occur where G1 and G2 vanish. An equilibrium is stable if all initial positions sufficiently
close to the equilibrium lead to trajectories that tend back
to the equilibrium. An equilibrium is linearly stable if it becomes stable when we replace G1 and G2 by their first
order Taylor approximations near the equilibrium. This is
equivalent to requiring that the eigenvalues of the Jacobian
matrix

have negative real parts when this matrix is evaluated at
the equilibrium.
1. The case δ = 0.
The case δ=0 is the most classical one (c.f. [3, Lecture 1]).
The equilibria are precisely the points (S(0),0) with 0 ≤ S(0)
≤ 1, and none are stable or linearly stable. The function

is constant on trajectories. These are illustrated by the following vector fields when α = 0.5, α = 1 and α = 2.5:

Here α is the rate at which susceptible people become infected by contact with an infected person. The constants τ
and δ represent the rates at which infected (resp. removed)
individuals become removed (resp. susceptible). We will
assume α > 0, τ > 0 and that δ ≥ 0. It is important to consider the case in which δ > 0 in view of the possibility that
people who have recovered from an infection lose their immunity over time.
We can normalize our time units to make τ = 1. One-time
unit then equals the average time it takes an infected person to become removed. The differential equations are

It follows that S(t) + I(t) + R(t) does not vary with time, so we
can normalize this sum to be 1. Eliminating R(t) leads to the
two variable system

One sees from (2) that dS/dt ≤ 0, so S(t) is non-increasing.
Suppose I(0) > 0. As shown in [3, §1.2], when S(0) < 1/α, I(t)
is monotonically decreasing with limit 0. If S(0) > 1/α, I(t)
initially increases, and the constant 1/α is the value of S at
which I achieves its maximum along a trajectory and then
decreases with limit 0. For this reason, 1/α is often referred
to as the herd immunity point. It is the maximal fraction of
the population that can be susceptible if an infection is to
decrease from the start. Since limt → ∞I(t) = 0, the fact that
(4) is constant makes it possible to determine limt → ∞S(t)
for any initial position (S(0),I(0)).
While (S(0),0) is never a stable equilibrium, one can use
that (4) is constant to show that it is approximately stable
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when S(0) < 1/α in the following sense. Suppose 0 ≤ S(0) <
1/α, and that one starts a new trajectory at some distance
ε from the equilibrium (S(0),0). If ε is sufficiently small, the
limit of the resulting trajectory will be a new equilibrium
whose distance from the original equilibrium is bounded by
cε/|1-αS(0)| for a constant c independent of S(0).
Suppose now that instead, S(0) > 1/ α. Then the trajectory
that starts at a non-equilibrium point within ε of (S(0),0)
will have a limit with an S-value less than 1/α. So the new
equilibrium will always have distance at least S(0)-1/α from
the initial one. Thus there is no constant c as above for all
sufficiently small ε.
2. The case δ > 0.
We now consider the case δ > 0, so that removed individuals can become susceptible again. There is an equilibrium
at

which is linearly stable if and only if α < 1 and stable if and
only if α ≤ 1. If α > 1, there is another equilibrium at

which is linearly stable.
The trajectories for δ = 0.6 are illustrated by the following
vector fields when α = 0.5, α = 1 and α = 2.5

Notice that when α ≤ 1, the trajectories all have limit (1,0).
For each α > 1, the equilibrium at (6) will be a stable spiral, a
degenerate node, or a stable node. All three possibilities in
fact arise for each α>1 from different values of δ > 0. These
cases correspond to the eigenvalues of the Jacobian matrix at the equilibrium having negative real part and being,
respectively, non-real, equal and real, or unequal and real.
In all cases, the existence of attractive equilibria implies
that all continuous functions of S and I that are constant on
trajectories are in fact constant.
While these models are attractive mathematically, one
should be cautious when applying them. They do not take
into account births and deaths, for example, or the fact that
in the process of becoming removed, some individuals die
and some recover. The greatest uncertainty arises from
the variability of parameters such as the transmissibility
coefficient as a result of behavioral changes. One natural approach is to treat parameters as probability distributions. This leads to the theory of stochastic differential
equations. See [1, §5.2.2] for an example pertaining to the
theory of epidemics.
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From fluttering and tumbling
flight to stable gliding and
periodic soaring
In this piece Timmy Shum takes us on a journey of mathematical reflecting during Covid.

instantly feels the aerodynamic forces, lift and drag, acting on its body, and with gravity pulling it to the ground. I
wonder whether its initial flight behavior, if captured by a

Figure 1
Illustration by Nino Mekanarishvili

high-speed camera, would look something like this numerical solution:
Something peculiar that I like to do, as a distraction from
the Covid-19 pandemic, is to imagine the neighborhood
that I live in as a natural “research lab for fluid dynamics”,
with fundamental “experiments” occurring everywhere
around me. Viewing my surroundings through the lens of
applied mathematics, curious motions are thrusted to the
foreground of my view: a leaf fluttering around in a soft
wind; a dirty napkin tumbling and drifting away; a small bird
gliding through the air; and an innocent butterfly in hovering flight. In a moment of social withdrawal, and a quiet
rebellion against the status quo, I indulge in the secret patterns and dynamics that no one else seems to notice.
And in my ghostly presence, with no closure and searching
for meaning in a horrific era, I find comfort in drifting back
to a time when I worked with Professor Leif Ristroph on
the mathematical modeling and simulation of freely-falling
wings — following the dreamy past work of Professor Jane
Wang and her team at Cornell. Mathematics had come to
life, using differential equations to elucidate various flight
patterns, and I swing into the present moment, watching
a falling leaf flutter in the soft wind outside of Mud Cafe,
in the East Village neighborhood, and I wonder what the
motion looks like initially — when it falls from the tree and
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Figure 2

And if so, then after this erratic, transient behavior dissipates, would the falling leaf settle into its elegant, fluttery
flight, oscillating from side to side while descending, much
like in this simulation:
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Drifting back into the present, I get an iced chai latte at
Mud Cafe and sit outside on their rusty metal bench, since
there’s no indoor dining allowed. The neighborhood feels
like a ghost town, and a war zone. My face is draped in
a colorful Batik face covering, bought from a local store

S PEC VOL 01

gliding through the air, and it evokes thoughts of the moment when Prof. Ristroph and I first simulated a freely-falling wing that can glide stably in air, rather than flutter or

Figure 5

tumble to the ground:
Figure 3

which sells, exclusively, Indian cloth, made by a fourth-generation family owner, who studied engineering at MIT. Moments later, a thin, dirty napkin flies into the wind, in a tumbling motion, rotating and drifting away while descending,
similar to this numerical solution:
I sip on my refreshing iced chai latte, as I wonder whether
the barber shops will ever reopen. And as I ponder about
my long, disheveled hairstyle, a small bird comes to view,

The intrinsic stability seemed interesting, with the wing’s
glide angle remaining roughly constant, after initial, transient behavior:
Drifting back into the present, it is 7 pm, and I hear clanging
pots and pans, and bittersweet cheering and clapping for
the first responders of Covid-19 patients. I finish my iced
chai latte at Mud, and head back home to use my bathroom. My refrigerator is empty. There’s no food at home.
Laying down for the evening, I tinker with the aerodynamic
model which now has elegant gliding flight solutions, and I
revisit the idea of adding a “shear flow” to the equations —
whose numerical solution seems rather striking:

Figure 4
Figure 6
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Hmm, the wing seems to be settling into a longtime periodic flight behavior, using the shear flow to fly in orbits.
In fact, the solution appears periodic in all variables but x,
with the lack of periodicity in x giving rise to passive-dynamic locomotion, powered by a wind shear — a phenomenon beautifully described to me by Professor Andy Ruina.
I then wanted to visualize the net fluid forces (in magenta)
acting on the wing, as well as the wing’s instantaneous velocity (in green), while the wing “dynamically soars” in the
shear flow (in cyan):

2021

I’m probably being grandiose with my thoughts again.
Somebody please reign in my thoughts, so that they do
not roam wild. Is this math model physically reasonable?
Does it have any predictive capacity? Could it someday
inform the development of passive-dynamic or minimally-controlled robotics? Could I derive a PDE, whose solution describes the evolution of a simple shear flow, subject
to a moving boundary (the soaring wing)? I shouldn’t be
so grandiose with my thoughts. Perhaps someday, when
I work in an actual research lab again, in a post-Covid-19
era, I’ll resume comparing math models and simulations
with physical experiments, making sharper estimates.
But for now, in the tragic world we’re living in, the people
around me arguing over politics and conspiracy theories,
the local coffee shops that remain open as “essential businesses”, and the ambulances hurrying to the hospital with
their unsettling sirens form the backdrop of my daily life, as
I contemplate on the fluid dynamics of the gliding bird, the
tumbling napkin, and the fluttering leaf in a still wind.

TIMMY SHUM
NY, NY, USA

Figure 7

Since dynamic soaring behaviors have long been observed
in the flight of the albatross, near sea level, my natural
“research lab” must now extend from Manhattan to the
oceans, where the albatross uses nothing more than the
fast-changing speeds of the horizontal winds to achieve
stable flight, without flapping its wings to generate lift.
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Learning, unlearning
and relearning
Claire Blackman writes about the importance of transparency, empathy and providing guidance and feedback in the
online space, which offers many possibilities for learning,
unlearning and relearning for both educators and students.
When it comes to online learning, the first objective is, of
course, to make sure that the students have access to the
course content. There are plenty of resources available
(and more appearing every day) to help us with this. But
there is so much more to education than the content, and
I think it’s important to contemplate how we can bring our
teaching philosophies into our online teaching.
For a while now, my “hidden” goal in teaching mathematics
has been to help my students develop the mental and psychological strength and agility that they will require to learn
things that have not yet been thought of, and to flourish in
jobs that have not yet been invented. This is encapsulated by the words of Alvin Toffler, who wrote: “The illiterate
of the 21st century will not be those who cannot read and
write, but those who cannot learn, unlearn, and relearn.’’
What is meant by, and required for, learning, unlearning and
relearning are questions that I ask about every teaching
decision I take – especially now, when figuring out how to
teach effectively online.
Before we can begin to learn, we have to be in a mental
space that allows for learning. Panicking, anxious or distracted students cannot learn effectively, and I’m pretty sure many of our students are panicking, anxious and
distracted at the moment. It’s important to let them know
that we realise this and give them tools to help them calm

Illustration by Nino Mekanarishvili
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down and focus. There are many ways to do this, starting
with simply taking a few minutes at the start of a recorded
lecture to encourage students to remove distractions, take
a few breaths, and consciously commit to studying for a
set amount of time. For a few years I’ve been talking my
students through a short (2 minute) mindful breathing exercise at the start of each class, but there are also many
online resources that you could use. During a class, it can
be helpful to remind students that if they are feeling flustered, anxious or tired, they can pause and take a breath
before continuing. Apart from the immediate benefits,
it would be wonderful to develop students who have the
self-knowledge and control to stop and think before reacting to problems – not least because we desperately need a
world where more people do this!
Even when calm and collected, to learn, we first have to
admit that there is something we don’t know. This simple
observation is uncomfortable for many students (and lecturers!), but it is key to becoming engaged in the learning
process. Our students need to learn to feel more comfortable with the uncomfortable feeling of ‘not knowing’ which
alerts us to something that needs to be learned. Only after
recognising that there is something that needs figuring out
can one begin to work on ways to figure out the answer. So
how can we model this for our students?
I think it’s important to be honest with students when
there’s something we as educators don’t know (even if it’s
just how exactly the online learning process is going to
work), and to discuss how not knowing makes us feel, and
then what we are going to do to figure out an answer. Given the number of unknowns abounding at the moment, finding some to
discuss with students shouldn’t be a
problem!
Following on from that, unlearning requires the realization and acceptance
that there is something incorrect in
our understanding. Many students
come to university with mathematical
(and other) misconceptions, to which
they cling very firmly. By using the
mathematical and pedagogical mistakes we make as starting points for
discussion and change, we can help
our students learn to identify, accept
and rectify their own mistakes. When
it comes to online learning, I think that
it’s vitally important not to focus on
perfect online lectures, but instead to
let students see mistakes being made
and corrected. A game I sometimes
play with my class is “the most useful
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mistake”. We talk about how mistakes are a useful part of
life that tell us where we need to work next. Let’s develop
graduates who own their mistakes and misunderstandings
and learn from them.
For me, relearning is the continuous process we engage
in when working towards mastery of a subject; we visit the
topic repeatedly, gradually gaining a deeper understanding. Key to gaining this deeper understanding, rather than
simply covering old ground, is eliciting and using feedback.
Feedback is information which leads to a change in behaviour aimed at achieving a specific goal, and eliciting, giving
and using feedback are important tools we should be training our graduates to use. By setting up feedback cycles on,
for example, how our online lectures are working, in which
we elicit and discuss feedback and our proposed modifications (or why we’re not going to change something), and
then actually making changes to how we do things, we can
model relearning for students in a very practical, meaningful way. I want our students to see that change is a natural
part of life, and that adapting to change is a skill that they
can learn.

2021

2015-2017 is that many students do not see academics as
fellow human beings, but rather as an opposing “other”. It is
hard for students to see themselves in us, and relate to us
as human beings, if we do not show our humanity. I thought
perhaps that students would lose respect for me when I
started talking to them about the mistakes I make, and the
way I feel. The opposite happened: students are far less
critical of my teaching and are far more willing to discuss
their mistakes and mental processes, making my job much
easier. By making explicit our own learning, unlearning and
relearning journey in this weird and disconcerting time, we
can not only contribute to our students’ development, but
also perhaps build a more supportive, inclusive academic
environment for our students and ourselves.

DR CLAIRE BLACKMAN
Senior Lecturer , Department of Mathematics and Applied
Mathematics , University of Cape Town

One of the things I learned during the student protests over

Illustration by Maria Esteves
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Going the Distance
with Distance Learning
Shaun Hudson-Bennett reflects on some of the positive
changes that we may be able to create from the enforced
necessity of online learning.

has introduced a far greater transition for education. The
steady winds of change have become a hazardous hurricane blasting us suddenly into the future with online learning.
It has been inspiring to see how resourceful teachers have
been over the past few months in stepping up and managing this storm. The spirit of collaboration and support
has enabled teachers to find their way in selecting that app
which works for them, to watch enough YouTube clips until
they understand what to do, and to find the best material in
a world wide web. It can be truly overwhelming when there
is so much available on the internet. We can easily fall into

Image by Shaun Hudson-Bennett

Image by Cayla Basson

The year 2000 was my first year of teaching, I clearly remember the trauma that teachers experienced that year.

the trap of spending hours and hours preparing lessons,
continuously marking work that has been submitted and
carrying on with the never-ending search for the latest and
greatest resources. Running on this vicious treadmill under
these thunderclouds may give the illusion of productivity,
but we must consider our own welfare and look at the big
picture.
Eventually we need to stop and ask ourselves two central
questions: what are my greatest strengths as a teacher,
and what are the most effective methods of teaching mathematics? As we move into the future of education, these
timeless questions remain as relevant as ever. We all still
have the opportunity to use our strengths and implement
these effective methods when teaching online.

Image by Shaun Hudson-Bennett

The staff were expected for the first time to enter the
marks and subject comments into a computer programme
for the school reports. Physical mark books and the handwriting of comments became a reality of the past. That was
a difficult transition for some teachers to manage but 2020
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Instead of wasting time in online meetings to dispense
knowledge, we should be encouraging our students to
wrestle with questions, and to engage with each other on
these platforms. We should be hearing the students’ voices more often in the classroom and therefore also during
these video conferences. Collaborating is a vital skill in
understanding mathematical concepts. This can also be
learnt through online education when we encourage our
students to ask each other for help using chat groups or to
share their answers with others.
When students need to listen to a new concept being
taught, there are many websites which are freely availa-
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ble during the Covid-19 crisis. Once we have decided on
a reliable source, it will take the pressure off everyone, if
the teacher directs the students to these videos and also
selects work for them from these sites. That means that
the students are more flexible in finding the time to listen to
the lesson and do their homework. The video conferences
with the class can then be used to answer questions, have
discussions and consolidate ideas.
A huge advantage of distance learning is having the opportunity for students to submit their work on a more regular
basis. In the past it was never easy to check that everyone
in the class had completed their homework and that it was
done correctly. This also takes away too much class time.
Now they can take photos of their work and then submit
it as a pdf document on a daily basis. We are therefore
able to hold our students accountable. As mathematics
teachers, we all know how important it is for students to
structure the way in which they set out their solutions. We
are now in a position to identify a few different students
each day and to take a closer look at their work and then to
provide valuable feedback. The opportunity for individual
attention to detail is heightened.

2021

back has a strong impact on learning and skill acquisition.
So, encourage your students to keep their cameras on so
that you can see their faces and connect and have conversations with each other. This is especially needed during
the height of social distancing.
Once this Covid-19 storm subsides, our teaching will never
be the same again. We can’t go back to all of our old ways.
There are other industries that are adapting well to this fast
forward journey into the future. Currently about 57% of our
world’s population has access to the internet and this figure will rise even faster as a result of Covid-19. Teachers
and students have been battered by this storm but they
have learnt very quickly to survive and thrive in this new
world of education.

SHAUN HUDSON-BENNETT
Grade 11 Head
Exchange programme coordinator , Mathematics
Department , Somerset College

This process of submitting photos
of work can also be used for assessments. Some of us are cautious
of overwhelming our students with
large formal tests. There are, however, still benefits of testing; we can see
whether our students have acquired
the necessary skills, we can offer important feedback and we can provide
continuity for our students.
Ultimately it is our responsibility as
teachers, who know our students
well, to design the learning experience. This must be a supportive and
sustainable approach which does
not overwhelm anyone. Managing
and communicating the expectations
clearly is an important part of avoiding the panic thus bringing steadiness when everything else is in flux.
Students with fond memories of
mathematics at school naturally have
fond memories of the good relationship with their mathematics teacher.
It is therefore vital that we continue to
work at maintaining solid and regular
interactions with our students during
this time. The way in which we communicate and offer valuable feed-
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Technology for Online Teaching
during Social Distancing
Benjamin Hackl writes about his experiences as an educator and how he has adapted to teaching online during the
times of COVID-19. He discusses how students can learn
most effectively and feel supported in this virtual world of
learning.

Illustration by Nino Mekanarishvili

The current situation brought about by COVID-19 and social distancing measures, which have been implemented to
fight its rapid spread, have put various education systems
in countries all around the world to the test. Physical events
– including in-person teaching sessions – are canceled almost everywhere. As a result, lecturers and teachers have
been tasked to “move their classes online”. In Austria, for
example, these measures were implemented at a very early stage and physical classes were canceled almost overnight.
The University of Klagenfurt where I work has found ways
to adapt to these new circumstances – and along the way
we have learned several important lessons. I want to share
some of them, and cast light on solutions that have worked
well so far.
First and foremost, the most important action during these
extraordinary times is to keep in regular contact with your
students by any means necessary. None of them should
have the feeling that they are being left behind. The question of how to achieve that is not so easy to answer. Unfortunately, it strongly depends on available infrastructure. In
terms of infrastructure, I first recommend using institution
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approved software, and the software suggestions that follow can be used where institutional software falls short.
Something that works very well for our mathematics department is a dedicated Discord server for our students,
which provides a very low-barrier way of contacting us.
This server works better than platforms that lean more in
the direction of forums (e.g., Moodle), or plain email - for
many students, asking a short question in a chat feels a lot
easier than typing up a reply to a forum post or email. Furthermore, discussions in chats usually move faster than in
forums, which is especially an advantage if someone wants
to get clarification on an exercise or something along those
lines – and these are the type of questions we get most
often. Moodle and similar e-learning platforms are indispensable when it comes to the distribution of teaching material, and so if your university uses such a platform it is
recommended that you continue to use it.
If you and your students have access to the Microsoft Office suite, then Microsoft Teams might work well for you.
For settings that involve video calls, I can recommend Jitsi
Meet , Zoom or – in case you administer a server yourself
or want to recommend something to your local administrator – BigBlueButton . The latter option, BigBlueButton, is
the solution that the University of Klagenfurt has made use
of to create official classrooms, and it works very well for
streaming my lectures via screen sharing. The aforementioned service, Discord, has a similar feature that allows
sharing your screen to a group of up to 50 people, but for
data protection reasons I prefer to stick to a local solution
when it comes to streaming.
Such a teaching setting where you are able to share your
screen or a webcam image to your students allows you not
only to share prepared presentations, but also to share
your handwriting with them. For this, I can recommend the
open source software Xournal(pp) or Microsoft OneNote,
should you have access to it. Especially when it comes to
lectures in mathematics, I believe that students profit more
from developing theory together in a blackboard-type lecture than from having theory thrown at them from slides
– which is why I highly recommend streaming your (digital)
handwriting with a combination of one of the communication tools above together with Xournal / OneNote or a similar piece of software – if possible, of course.
The platforms mentioned above are helpful for communication with students from all disciplines, including formal
sciences. Many questions that I discuss with my students
are on a level where reading and discussing some pseudo-formatted formulas are sufficient. For more involved
questions, it is always possible to exchange pictures of
hand-written notes; something that is possible within all
communication platforms mentioned above.
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Aside from these software suggestions, I have some further recommendations when it comes to distance teaching, apart from staying in contact. It might be a very rational
first reflex to hand out a large collection of teaching material to your students so they can study it at their own pace
– but try not to do that. The idea that students should learn
at their own pace is a good one, but handing out too many
assignments at once will certainly overwhelm some of your
students. You are also very likely not the only lecturer or
teacher students have that will do this. Try even more than
usual to assign a realistic amount of work to them – and
keep in mind that due to the current situation, some of your
students might be under severe psychological stress. People they care about or depend on might have even lost their
jobs and/or be sick. For the very same reason, it is not a
bad idea to be rather lenient when it comes to assignments
your students have to hand in: you might get more late submissions than usual – and maybe also fewer submissions
in total.

2021

forget that this situation is new for everyone. Remember to
show understanding if things do not immediately work out
as planned. Feel free to try out some of my recommended
software – or use something entirely different: whatever
works, works!

References
1.

https://discordapp.com/why-discord#study-groups

2.

https://jitsi.org/jitsi-meet/

3.

https://zoom.us/

4.

https://bigbluebutton.org/

5.

http://xournal.sourceforge.net/ and/or https://github.com/xournalpp/xournalpp

BENJAMIN HACKL
Department of Mathematics,

Several students I have spoken to also asked me to keep
my online lectures in the same time slots as they would be
usually – because it provides a bit of rhythm and structure
to their chaotic days. In addition, I still recommend recording your sessions and making the recordings available to
the students as not all of them might be able to attend the
regular times due to care duties or other reasons.

Alpen-Adria-Universitat Klagenfurt, Austria

Obviously, everyone will handle these extraordinary times
in a different way. Neither teachers nor students should
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Some reflections
on online teaching

S PEC VOL 01

how much of a difference it has really made in
my life not watching a bit of sport on TV. Not
much, really. It has also led me to think about
how I spend my time, now that I have lots of it
at home with my family. The result is that many
things that I thought were impossible to do
without, have somehow faded into the background. So perhaps, they really weren’t all that
important after all? Who knows?
In this article, I want to reflect on some of my
thoughts on teaching and learning in a new environment – online learning. I will primarily write
it from my perspective as a parent who has had
to negotiate the changes with his children, but
also partly from the perspective of someone
who has taught, who occasionally still does and
who will most likely do so again in the future. I
have a 12-year-old in Grade 6 and a 9-year-old
in Grade 3. We are fortunate enough to be able
to send them to a private school that has continued with school lessons in an online format
during the lockdown period. For my 12-year-old,
it has, mostly, been business as usual. This is
partly due to his personality, but I also suspect
because he is older and is just a little bit more
“used to” school and learning. He has always
enjoyed learning on his own and tries to figure
things out for himself. The online learning has
given him the opportunity to just continue with
that. For my 9-year-old, it has been a mixed
blessing. She enjoys the fact that she can dip
into the kitchen and get a snack from the fridge
when she wants to, or that she can take a short
break when she is tired. However, she prefers a
lot more order and structure when it comes to
her academic work. If tasks are ambiguous or
there is uncertainty related to it, she tends to
become a bit flustered.

Meme by Laylaa Motola

Leandro Boonzaaier sees the pros and cons of online
teaching for your children and offers some insight into how
to avoid a few tears.
My family has a saying, “never let a crisis go to waste”. Simply put, it means that every crisis presents one with the
opportunity to reflect on your life and the important things
in your life. The Covid-19 pandemic, and the resulting lockdown in South Africa, is a crisis for many. It has certainly
given me reason to reflect on many things. For example,
even though I enjoy sport and watching it, I have wondered
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Observing my children and their interactions
with the online learning environments in these
times, has led me think again about online
learning. I have always been positive towards
it, but at the same time do feel that one cannot do away with teachers and lecturers altogether. These past few weeks have strengthened those views, but it has also highlighted a
few things for me. I will try to summarise those
things in the next few paragraphs. I believe the
thoughts I express here are valid not just for
school level teaching, but for all forms and levels of teaching.
As a teacher or lecturer, one has to think carefully about
what the desired outcomes are that you are aiming for.
Typically, these outcomes are achieved by certain activities, assignments, etc. It is important that the proposed activities are achievable via the platform or medium available
for online teaching. If the platform is not suited to the task
at hand, one runs the risk that the student will spend far too
much time on “managing the platform” and not engaging
with the material.
Instructions for assignments need to be simple and clear.
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Not being able to ask for an explanation immediately, is
problematic and can leave students unsure as to how to
proceed. Having clear instructions reduces the possibility
of anxiety on the student’s part and makes learning possible.
As teachers and lecturers, we must remember that at the
other end of the online offering there is, most likely, a child
or student who is trying his or her best to make sense of
this new environment and learn something. Having some
way to offer more than one explanation, especially when
introducing new concepts, seems to be valuable. Even if
that alternative explanation is a link to an interesting video or something similar, it may just be useful. One can often gauge, by the types of stares you get from the class,
whether an explanation did the job or not. In this new environment, there are no blank stares or affirming nods, so
one has to try and compensate for it in some way.

2021

As a parent, I have learnt that I need
to relax. I am not a primary school
teacher. I cannot, and will never be
able to, replace my children’s teachers, so we have to find some way to
make this whole thing work. We are
still in the process of figuring out what
exactly that is. It is getting better, in
that we are learning what works and
what doesn’t, but I suspect that this
learning process will continue for
some time. And, that it is fine. I have
once again seen that (my) children are
incredibly resilient. I sometimes think
we as parents are more stressed by
the fact that things are not always going smoothly. Despite the tears and
the confusion, they are ready every morning and haven’t
given up on the process. So, why should I despair?
Let us not “waste this crisis”. There are many things to reflect on in this time, and many things will never be quite the
same again. Perhaps this is a good time to think of how we
can do things differently, and not just in our learning and
teaching environments.

LEANDRO BOONZAAIER
Independent Consultant

Illustration by Cayla Basson
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Design Content for
Online Learning
Developing online learning material can be a time-consuming process. In this column, Jacques Masuret takes the
reader on a journey on creating online content and making
the online experience pleasant for both the teacher and the
student.

The reader might find that in order to create and modify
content, there is a need for software programs. Make an
inquiry at your Information Technology department before
purchasing software, as your institution may already have
acquired licences. There are also numerous free software
alternatives available online. If all else fails, many companies provide generous discount when purchasing software
for educational purposes.
Content can come in different formats. Each comes with
its own advantages and challenges. Offering students a
variety of different formats will keep the online experience
engaging. Five common formats are listed below:
Text
Text is the fastest and simplest content type
to create. However, an over-reliance on text
runs the risk of negatively impacting the online experience.
Images
Using diagrams, pictures, sketches and
graphs is a quick and easy way to convey a
great amount of information in a concise manner.

Meme by Jacques Masuret

For many the experience of transitioning to an online environment is akin to visiting a distant country. This country
shares various familiar features but equally striking is the
unknown. To help navigate these foreign waters, a guide
is often used. This column is written as a guide to creating
content for the online environment.
Teaching in the online environment is not possible without
online content at hand. Creating and modifying content can
be a time-consuming and challenging process. Before embarking on this process maybe consider two alternatives:
firstly, search the internet – do not underestimate what is
already available online. If proven to be unsuccessful, at
the very least, the search may spark new or creative ideas.
Secondly, make an inquiry – many of your colleagues might
have content that they are willing to share. This will also
prevent the unnecessary duplication of content.
Even after having exhausted all avenues above, the reader
does not have to start from scratch. Instead, make small
modifications to content already available. Employ learning objectives (the specific goals set out for lessons or
activities that speak to the broader learning outcomes of
a course) as guideposts - it will provide direction and purpose when designing and curating content.
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Audio
Audio recordings are easy to create and low
on data usage. Consider making a voice recording: (i) of the lesson instructions or, (ii) as
a summary of the week’s learning objectives
or (iii) consider adding a voice recording with
your PowerPoint slides.
Video
A video is one of the quickest ways to convey
generous amounts of content in a short span
of time. For that reason, keep videos short to
prevent information overload. In addition, long
videos can also run the risk of having large file
sizes.
Interactive
Interactive content, e.g. web applications and
graphing programs, requires the students’
active engagement. This type of content will
keep students engaged, but is time-consuming and challenging to create.
Created and modified content needs a “home” – a virtual
space where everything will be uploaded and hosted. Most
institutions have a Learning Management System (LMS)
exactly for this purpose. Students will need to be guided
on how to navigate the online space and how to interact
with the content. The emphasis here is on simplicity and
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Illustration by Cayla Basson

a user-friendly online experience. To this end, the reader
might find the following suggestions helpful:
1.

2.
3.
4.

5.

Use one platform (e.g. a LMS) to host all the content. If
the students are unfamiliar with the platform, create a
short instructional video (or audio) on how to use and
navigate the platform.
Structure the content in chronological order, weekly
and then daily.
Create a summary of what the student will learn for
the week. This will help give the student some context.
Provide clear, stepwise instructions to what is expected of the students for each lesson. Students would
likely want to know:
• What must they do today?
• How long will it take to complete?
• By what date and time should it be completed?
• Does it count toward their semester mark?
Ask a colleague to test the online space and provide
constructive feedback.

(video calling etc.). Make use of the tools available on the
LMS, bearing in mind that students will need to be guided
and instructed on how to use it. Managing student queries
should not be underestimated and will require planning in
advance.
This column has not addressed online assessment because assessment is a topic that needs a column of its
own. The reader might consider employing a combination
of formative and summative assessment opportunities. Ensure that the learning outcomes, learning activities and assessments are aligned to promote deeper learning.
The reader has been taken on a brief journey on creating
and displaying content for the online environment. Like all
journeys, if one visits often and explore long enough, the
once unfamiliar and foreign will start to feel more like home.
This is certainly only the beginning of an exciting journey stay curious and explore courageously. Bon voyage!

DR JACQUES MASURET

A virtual space to address student queries is highly recommended. There are various tools available, ranging from
text-based tools (chat rooms etc.) to conferencing tools
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Lecturer in Mathematics,
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Video Compression
(with specific reference
to Powerpoint slideshows)

Illustration by Cayla Basson

This article gives a very quick tutorial on video compression.
With online teaching becoming a norm during the lockdown,
the unavailability of good internet access has emerged as
a major stumbling block for people in many parts of the
world. This tutorial would be particularly useful for people
who would like to upload a smaller (in terms of size) version
of their lecture to make it available to students on the other side of digital divide. The tutorial focuses on powerpoint
presentations with slide-wise narration.

have access to fast or reliable wi-fi.

The COVID-19 crisis has meant that learning institutions
must move their content online. Many of us will be using
video content, and may be concerned with the size of the
files students must download. I work in the physics department at Stellenbosch University, and in the South African
context, we need to be aware that many students will not

2 MB: (.pptx) 20 slide Powerpoint presentation
20 MB: (.pptx) or (.ppsx) 20 slide Powerpoint
presentation with 15 min narration and annotation
70 MB: (.mp4) exported as 15 min video
15 MB: (.mp4) video compressed with negligible loss of
quality
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This quick, 1 minute tutorial shows a very basic technique
to compress video files (i.e. reduce the file size) using a
freely available software called Handbrake. Many videos
can be significantly compressed with negligible loss of
quality. This is particularly true for narrated Powerpoint
presentations that have been exported as videos. Here is
an idea of the numbers:
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Remember that if you are exporting narrated Powerpoint
presentations as video, select the lowest quality.

•
•

•

2021

Now click “Start Encode”. This will create a .mp4 video
file.

“File” “Export” “Create a Video”
Do not export as Full HD (1080p). Click on the down
arrow and select “Standard 480p”

Compressing the video

•
•
•
•

(For a once-off compression, use one of the many
easy-to-use online versions such as Clideo)
Handbrake (handbrake.fr) is an excellent free
compression software you can download onto your
computer.
(It might request additional downloading of Microsoft
add-ons)
Select “Open Source” and upload the video file you
wish to compress

•

From the subheadings select “Video” (Full screenshot
below)

•

Select Avg Bitrate (kbps) and enter your preferred
bitrate. A bitrate of 100 kbps will compress the video to
approximately the same size as the original .pptx file.
A compression to 50 kbps will still result in a negligible
loss in quality

Figure 1: Screenshot of video compression

Figure 2: Screenshot of audio compression

Here are a few additional tips for recording narrations in a
Powerpoint presentation.
Recording Slideshow (Adding Narration and
Annotations)

•

Now select “Audio” (Full screenshot below)

•

Select the lowest possible bitrate (64 kbps)
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•

Click on “Slide Show” and then select “Record Slide
Show”

•

Narrations are saved to a particular slide. If you
advance to the next slide, the subsequent narration
will be saved to that slide.
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To redo the narration for a particular slide click
“Record Slide Show” and then choose “Record from
Current Slide”. Click “Record” to record over previous
narration. Make sure you press STOP before you
advance onto the next slide, otherwise you’ll continue
to record over previous material.

•

S PEC VOL 01

immediately look ahead to the next slide for the
solution!” OR “There is a lot of text on this slide. Pause
the presentation by pressing ‘s’, and carefully read
through all the text on the slide. Press ‘s’ again when
you are ready to continue with the narration.”
Other helpful shortcuts (https://defkey.com/microsoftpowerpoint-slideshow-shortcuts)

Unfortunately APPLE devices (e.g. IPads) are not
compatible with narrations (.pptx) on Powerpoint.
Visual annotations (e.g. drawing) can be done on a
laptop or desktop with WACOM drawing pad (connects
via USB) or similar.

Other Tips for Powerpoint presentation with audio
narration.

•
•

You can also share the .pptx file, and students can
watch the slideshow in powerpoint. (This way they also
have the individual slides).
Pressing “s” pauses the presentation! (All other keys
advance to the next slide!) This is important if you
wish to include concept tests in your presentation.
For example, if you have a slide that poses a problem,
with the solution on a forthcoming slide, your narration
might be as follows: “Here is a problem for you to try.
Pause the presentation by pressing ‘s’ now. Don’t
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PHILIP SOUTHEY
Contact Philip with queries
(southey@sun.ac.za)
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TOPIC 4

Assessing mathematics
during a pandemic
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Tips for online learning from a
South African mathematics
for engineering lecturer
In this article Anita Campbell, Academic Development Lecturer of Mathematics at UCT, gives helpful tips to help lecturers having to venture into the world of online teaching.
She addresses personal and academic needs that might
arise from these new platforms that are being used.

•

•
•

•
•

First week ice-breaker discussion ideas:
• Suggestions for guest speakers and questions to ask them – these could include past
students, celebrities, maybe even fictitious or
historic characters.
• Debate why we should or should not study
topic x.
• Describe your ideal day on campus.
• Encourage daily/weekly posts to a gratitude
space.
Be human. Share your vulnerability, say this is a new
experience and flexibility and kind feedback would be
welcome and appreciated. Create a mood of “We’re
learning together.”
Make a code of conduct for all communications. In
an anonymous survey, students can suggest:
• Language that would offend them;
• House rules, for example, if there should be
space on the course site for posting or chatting about non-course content.
Be very clear on the minimum requirements to earn
a pass.
If you are flexible, jointly decide the best hours for consultations with you or tutors.

Engaging with content
Meme by Anita Campbell

When South Africa’s lockdown was announced on 23
March 2020, I confess I was quite excited. I was halfway
through an eight-week Online Facilitation course (https://
emergeafrica.net/facilitating-online-2020/) which helped
me experience online learning as a student – what good
timing! Furthermore, most of the first- and second-year engineering students I teach do not function optimally at our
early (08:00) daily mathematics lectures. While I’d prefer
some face-to-face contact with my students, the flexibility
of an online learning space did appeal to me.
Here are ideas from my rapid move to online teaching:
Starting

•

Invest in extra hours online in the first week doing nonew-content activities to help students feel connected
to each other and to you. My university had an excellent centralized orientation to online learning. Sorting
out connectivity issues is essential. Communicate on
platforms other than email, preferably data-free options like your course Learning Management System
(LMS e.g. Blackboard, Moodle).
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•

•

If watching videos will be a problem for any of your
students due to data or device restrictions:
• Provide equivalent transcripts and notes;
• If access to your LMS is free, make and upload short (2-5 minute) videos. I use PowerPoint (Insert / Media / Screen recording),
then right click the video and Save media as …
• If you have permission or own the copyright, YouTube videos can be downloaded at
https://www.savethevideo.com/;
• Consider sending a flash drive with videos for
all student courses.
Online homework platforms, such as WebAssign and
WileyPLUS are data intense and probably not free to
access, even if linked to the online learning system
that is free to access. If you have homework on such
a platform:
• Print to PDF copies of questions;
• If you have randomized numbers, before closing the assignment, print to PDF the answers
matching the questions;
• If you want the assignments to be graded, set
up a ‘test’ on your LMS with the PDF of questions as the test information, and just space
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•

•

for answers in the test questions.
Assessment

•
•

•
•
•

•
•

•

Give a practice test before the first official test to reduce anxiety and sort out unforeseen issues. (Some of
my students could not view a diagram.)
Allow students to start an assessment at a time of
their choice within a long window (e.g. 10 hours). Some
will be sharing devices with others in their home and
may not be able to take a test in work hours. Others,
such as those in Zimbabwe, may have limited hours
with power supply.
If giving a time limit for an assessment, add extra time
(50% or more) for potential connectivity issues, such
as slow network speeds.
At the start of an assessment, require students to
agree to uphold the code of ethics they agreed to
when joining the university and remind that there are
consequences for cheating.
Help to reduce the panic that can lead to cheating by:
• Giving clear, advanced notice on what the assessment will require of them;
• If possible, building in a make-up opportunity,
such as a resubmission, or makeup assignment in the final week.
Consider if collaboration should be taboo or if it will
result in more of the intended learning.
Ask more questions that test understanding (e.g.
“When trying to determine whether a triangle with
points A (a1, a2, a3), B (b1, b2, b3) and C (c1, c2, c3)
has a right angle, why is it wrong to calculate the cross
product A x C? How can you use vectors to determine
if triangle ABC is a right-angled triangle?”) instead of
calculation questions that can be done by an online
calculator (e.g. “Find the cross product of (2,3,1) and
(5,4,-1).”)
If your course is a pre-requisite for another course, repeatedly refer to that course to motivate students to
honestly develop themselves. You could also help to
set a pre-test for the next course and warn students
that a low pre-test score will lead to additional assign-
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ments in the next course.
If your course is an exit-level course, ask students to
submit short voice or video recordings in which they
explain selected questions. If your LMS is a free-data
site, students can upload without incurring costs. An
alternative may be for students to send Voicenotes to
you on WhatsApp. Use WhatsApp Web on a computer
to manage the files if, like me, your phone has limited
space.
Use Test Wrappers – reflection quizzes – as course
requirements and as an opportunity to improve test
marks. Questions could include
• “Attached is an example of an incorrect answer to this question. In which line is the first
mistake? Submit a correction.”
• “Why do you think you didn’t get this question correct?” (Choose from, “I didn’t complete all tutorial questions for this section; I
didn’t spend enough time studying; I couldn’t
access additional resources such as videos,
textbooks, tutors when studying; I misunderstood the question; I ran out of time.”)
• “How do you plan to support your wellbeing
in the next week?” (Choose from “Daily exercise; regular sleep of 7+ hours; spend time
positively communicate with friends/family;
daily think of what I am grateful for; be mindful
for a few minutes a day; make my bed each
day; plan goals; use my character strengths
in new ways”)
Have frequent assessment, preferably weekly, to help
students keep working consistently.
Expect that not all students will be able to stick with
the original schedule and plan to use the last week or
two as catch-up or reassessment time.

Enduring
You and your students may face personal challenges during your online course. Share a list of support services with
students. Create a list of professionals, colleagues, friends
and family members you can use to help you should you
need different kinds of help. Planning how you might deal
with worrying circumstances can be calming. Most of all,
recognise that it’s okay not to be okay all the time. Aspire
to treat yourself and others with kindness.

ANITA CAMPBELL
Academic Development Lecturer of Mathematics in the Academic
Support Programme for Engineering in Cape Town (ASPECT),
University of Cape Town
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Mathematics Assessment
during the COVID-19 lockdown
When considering how to approach assessment with online
learning, mathematics teachers are confronted with what its
purpose should be. Jean-Pierre le Roux guides us through
this important journey of assessing our assessments.

mathematics teaching e-mail group. From my observation,
mathematics teachers are able to adjust and adapt their
instructional strategies much easier than their assessment
practices. Many teachers were sceptical, to say the least,
of the role of assessment during this online learning phase.
There is the danger of us weakening the relationship between teaching, learning and assessment because our traditional measuring instruments are no longer useable and
compatible with the learning that is taking place. Focusing
on mathematics assessment is essential because what
mathematics teachers assess defines what these teachers
value. I agree with Gert Biesta who argued that aassessments not only places value on things but emphasises what
we value. It is vital to ask if we indeed measure what we value, or whether we are just measuring what we can measure
easily and thus end up valuing what we can measure. There
have been increasing calls, both in the classroom assessment literature and in the mathematics education literature
for teachers to make changes to their assessment practices towards promoting a learning culture.

One of the many consequences of the COVID-19 pandemic
in South Africa, as was the case in most affected countries
around the world, was that schools were forced to close to
help curb the spread of the global pandemic. With teachers
and students forced to stay at home, mathematics teachers
were obliged to adapt their teaching and assessment practices, something that mathematics education has been advocating for decades. It did not take long before discussions
around how teachers can adapt their assessment practices
gained traction in the mathematics community. From my interaction with colleagues, I came to realise that the predominant challenges faced by many mathematics teachers were
not only of a technological nature but also of a pedagogical
nature. Let us unpack this together.

Questions from mathematics teachers asking for assistance on e-mail groups around the validity, reliability and
trustworthiness of assessing students during this remote
learning phase, mostly via online modes, became louder
and even more desperate. Many teachers expressed the
pressure they experience from school management to
continue assessing as ‘normal’. Assessing as ‘normal’ is,
of course, synonymous with using summative assessment
instruments. I am not discrediting summative assessments, but I want to highlight that the purpose of assessment is vital to eradicate conflict between formative classroom-based assessments and summative assessments.
There should be a clear distinction between using “assessment for learning”, “assessment as learning”, and “assessment of learning”. Our assessments must fulfil a greater
purpose than merely collecting data in the form of marks
for reporting and certification purposes. Although a classroom-based assessment may be designed and packaged
as a formative (assessment for learning) or summative (assessment of learning) assessment, it is the actual methodology, data analysis, and use of the results that determine
whether an assessment is formative or summative.

Mathematics teachers at some schools have been fortunate enough to provide learners with virtual lessons and
online learning resources. Many teachers developed video lessons and online resources for students, and virtual
lessons became popular to assist the students with online-learning[1]. It, however, did not take a long time before
questions were asked from teachers around assessing
students in mathematics via online means. Comments and
sentiments, such as “I can get my head around teaching
online but not assessment” gathered momentum in the
mathematics community and was a popular thread in a

It interested me that the challenges faced by many mathematics teachers were not only of a technological nature
but also of a pedagogical nature pertaining to their conceptions of assessment. Teachers’ conceptions[2] of assessment are formed by an entangled network of beliefs,
including beliefs of teaching and learning mathematics, beliefs of the purposes of assessment, and beliefs of the expectations and ability of their students. I argue that mathematics teachers’ conceptions of assessment will determine
if they will be able to adapt or incorporate new ideas to
their assessment practices. Many studies have found that
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mathematics teachers’ conceptions of assessment are the
strongest indication of whether the teachers aligned with
an assessment culture or a testing culture of assessment.
A significant number of aspects shape teachers’ conceptions of assessment, which results in the teachers having
either societal conceptions of assessment or pedagogical
conceptions of assessment. Societal or pedagogical conceptions of assessment affect assessment practices and
result in teachers having an assessment culture or testing
culture of assessment.
1.

Even though I acknowledge the fact that there are
noticeable differences between “e-learning”, “remote
learning” and “distance learning”, in this article I use
these terms interchangeably, and under the same umbrella.

2.

I use the term conception to describe general mental structures, which encompasses beliefs, meanings,
concepts, propositions, rules, mental images and preferences. Beliefs, therefore, represents a subcategory
of the conceptions.

Teachers will be able to adapt and incorporate new ideas
to their assessment practices during this online learning
phase if they have pedagogical conceptions of assessment. Pedagogical conceptions of assessment allow for
assessment to be used as a tool for improving learning, and
to advocate a learning-centred culture, whereas teachers’
societal conceptions will continue to create conflict when
using a “testing culture” of assessment for learning purposes. An assessment culture of assessment (as opposed to a
testing culture of assessment) is critical during this online
learning phase to integrate learning and teaching. The assessment designed and used by the teacher must foresee
the specific type of feedback and assessment data that
the assessment will generate, to inform the student and
teacher of the students’ progress. For teachers to have
pedagogical conceptions of assessment, which aligns to
an assessment culture, the qualitative and descriptive assessment feedback, as opposed to merely giving quantitative feedback (only a mark), is critically important.
Not all teachers are of course in a position to assess their
students via online means. For teachers who are in such a
position, technology is of course an obstacle but it should
not be the biggest obstacle. There is no reason why teachers will not be able to assess their students in a manner
that will promote learning if they have an assessment culture of assessment as opposed to a testing culture of assessment. There is a range of free and easily accessible
resources available to support teachers to design learning
and assessments via online platforms, including Google
forms and Microsoft Quiz. I recently co-presented a webinar on how to design mathematics formative assessments by using Google forms and Microsoft Quiz. Yes, I
will concede that technology is a hurdle for many teachers
and that teachers had to be familiar with the workings of
the online platforms to fully use the tools. I received more
than 10 questions from mathematics teachers at schools.
What separated those who could design effective formative assessments by using online platforms were not their
solely their technological skills-set. Their questions exposed their conceptions of the assessment. The teachers
with a testing culture of assessment tried to emulate their
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traditional forms of assessments into an online platform.
Teachers who projected an assessment culture tried to understand how they could bring their teaching and learning
closer together, and they were interested in the quality of
the feedback that would be generated.
The reality is that there are many teachers who are teaching in schools where it is a near-impossible task to do online learning. The headmaster of a school which we have a
working relationship with, in Cape Town, found in a survey
that only just over a quarter of students have access to
smart devices and that less than 5% have access to a computer. Hardware is not the only challenge, students cannot
afford data, and there is llimited network coverage in some
areas where students experience intermittent connection.
The socio-economic make-up of this particular school is
similar to thousands of schools in our country. The headmaster bemoaned the fact that even if teachers sent online
resources to students, they will not be able to access it
because of how expensive data is in South Africa. Students
from schools situated in low-economic communities have
been left in the dark. Limited to no teaching, learning and
assessment have taken place since the announcement of
the lockdown, which I believe will increase the inequality
gap even further. Even for the students from middle-class
families, data is an enormous challenge. I am aware that
some of the major cell phone network providers made zero-rated learning sites available, which allowed for materials to be downloaded for free. The challenge is that the
popular platforms, which teachers could use to design
assessments and develop learning materials, are not zero-rated. For mathematics teachers to be able to adapt
their teaching and assessment practices, it is imperative
for teachers and students to have the appropriate hardware and to be able to access learning platforms.
It must be noted that although teachers are viewed as essential agents of change in the ongoing attempt to reform
education, they are also significant obstacles to change
and reforming education. One of the very few positive outcomes of the COVID-19 pandemic for mathematics education was that teachers had to evaluate and adapt their
assessment practices. I urge every teacher who is in a
position to assess their students via online means, to continuously evaluate their conceptions of assessment. The
symbiotic relationship between assessment in mathematics and the learning of mathematics is of the essence during these unprecedented times, and it will require a shift in
our pedagogy.

JEAN-PIERRE LE ROUX
Head of Mathematics Department,
Cedar House School
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Some ideas for
online assessment
•

There is no way of effectively
preventing students from using
course materials, so they may as
well be allowed for everyone during assessments.
• Some students may have more
difficulty with connectivity, either
due to connectivity in their area
or load shedding. Therefore I do
not want to be very strict with
time limits.
• If an assessment is “open-book”
and has a generous time-limit,
then the questions necessarily
have to assess higher order outcomes, as set out for example in
Bloom’s Taxonomy.
• Since students have access to
notes, I needed to adapt my philosophical approach to assessment a bit. Instead of determining
if students can do a set list of
typical problems, I wanted to create an opportunity in which students could showcase
what they have learned.

Illustration by Nino Mekanarishvili

Dirk Basson shares his journey of exploring relevant and effective assessment tools with online learning. He considers
the underlying reasons for assessing our students and tackles some important issues.
What motivates students to learn? I think most University students have some innate curiosity for material if it is
properly motivated. This curiosity is often satisfied when
passively listening to lectures, but most educators know
that this is not where true learning happens. True learning only happens when students start actively grappling
with the concepts, techniques and problems of a course
by themselves. Unfortunately a mild curiosity is not usually
enough to drive students to spend the significant amount
of energy required on such an activity, especially if they are
under pressure to do this for many modules at the same
time. Students end up being motivated more by the looming assessments than the learning activities or the material
itself, especially as the semester reaches its end. Therefore assessments need to be carefully designed to encourage the kind of learning we want to see in our students.
With the move to teaching online in March 2020 due to
the Covid-19 pandemic, there was an opportunity for us
to rethink our assessment strategies. In addition, we had
to keep in mind the unusual circumstances under which
students would be writing the assessments. I would like to
share some of the ideas I used and some reflections on
how they turned out.
Here are a few considerations influencing my decisions:
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I should mention that these points are not necessarily universally true. For example, in other departments, it has
been shown that an honour system is reasonably effective
if students are not allowed to use course materials during
assessments and timed exams are possible in practice if
there are some regulations in place in case of connectivity
problems.
I ended up using the following assessments:
1.

A short quiz assessing the computational skills that
are listed as outcomes for the course.

2.

A concept map and reflection. This assessment was
designed to give students the opportunity to showcase what they have learned during the semester. I
asked the students to give an impression of:

•
•
•
•

the topics that they found to be clearer at the
end of the semester than at the start;
the topics they were still uncertain about;
connections they made between the material
and other courses;
and relevant things they learned by themselves outside the formal structure of the
course, for example from YouTube videos.

This kind of assessment is very individual by its nature
and very little is gained from looking at what someone
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else did. It has the added benefit for the educator that
you get an insight into what students really think, what
they tend to struggle with, and what kind of connections they used to make sense of concepts. This kind
of feedback can be very useful in future teaching!
3.

A final exam (and a similar assessment opportunity, to
give students an idea of what the exam would look like).
In this exam I did not want students to do too many calculations – any important calculations were covered in
the quiz. I used the following types of problems:

•
•

True or False problems to check students’ understanding of the concepts. (Students were
required to give a quick explanation for their
answer).
One question asked students to recognize
the vector space

\[ V = \{ (x_1,x_2,x_3)\in\mathbb{R}^3 \mid x_1+x
_2+x_3=0\} \]
as the null space of the matrix [1 1 1]. Another question
gave a basis for the null space of a matrix and asked
students to solve a linear system related to it. This
problem required students to recognize that the null
space is exactly the set of solutions to the homogeneous version of the system.

•

Setting up a problem. Typically in linear algebra, students are given a matrix and asked to
do calculations with the matrix. In this assessment, I wanted the students instead to take a
concrete problem and write down the matrix
that can be used to study the problem. This is
more in line with how mathematicians use linear algebra – the routine calculations are left
to the computer.

2021

an assessment, but also a learning opportunity. In practice,
however, it turned out to be somewhat impractical due to
the grading commitment in the large group of about 300
students. However, I would be keen to use this form of assessment again in a group of 30 or fewer students, since I
learned a lot about how the students think and make sense
of the material.
Since computational problems were covered in the quiz,
the main aim of the exam was for students to explain the
reasons for their approach. Unfortunately, students did not,
on average, improve their mathematical writing as much as
I would have liked. It is likely that for this, students really
need some personalised feedback. I started to give such
feedback during the first assessment, but found that it is
simply impractical for 300 students.
There is one last approach to assessment I want to point
out called specifications grading. I have never tried it and
I don’t think this is the place for me to expand on it, but
please read more by following these links: Linda Nilson,
Robert Talbert (mathematics perspective).
Assessment is an important cog in the learning process
and designing good assessments can improve the learning experience and outcomes. Whether online or not, it is
important to be clear about the purpose of your assessments. This means that you should know why you have
chosen a particular type of assessment or question, but
also that you should communicate clearly to students what
they should expect and why. Both of these could be done

DIRK BASSON
Lecturer in Mathematics,
Stellenbosch University

I put some emphasis on the fact that students should
always motivate their answers, writing some text to
say what they are doing and why. Some part of the final mark depended on the writing that accompanied
their answers. Initially (for the pre-exam assessment)
I had even used a rubric, which emphasised that their
writing and logic would get most of the marks. I abandoned this idea for the exam, because it was impractical for the large number of students and because it
turned out to be hard to distinguish between marks to
be awarded for logical correctness versus mathematical correctness.
In my opinion, the reflection is a great method of assessment, at least in principle. Many students mentioned how
they found the reflection useful in making sense of how
concepts connect to each other. In that sense, it is not only
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Learning from home:
obstacle or opportunity?
Alex Keyser discusses how powerful collaboration can be,
particularly in the new reality of studying from home, and
sees that practice and good planning really are key to mathematical enlightenment.
During the past few weeks of practicing very strict social
distancing, followed by an announcement of the suspension of all contact classes, we students have had to adapt
to the challenges of studying by ourselves.
Although the closure brought us the relief of not having to
write our A1 exams, we are now faced with the responsibility of continuing the academic program from our homes.
Some sees this as a great opportunity to sit back, take a
load off and do the things they’ve wanted to do for a while
now; I used this opportunity to catch up on some work that
I was not that comfortable with. Given all this time I thought
it best to focus on Mathematics. Here’s how I did it:
Collaboration is essential
In many ways, Mathematics is a collaborative effort. Stellenbosch University has put a lot of effort into creating
spaces where students can come together, in between
classes, to work on tutorials. Although I have been avoiding group learning opportunities thus far, the importance
of studying in a group only became apparent after I started
studying at home. I found myself in a position where there
were several problems I just could not solve on my own. I
quickly sent a WhatsApp message to a few friends from
class asking questions, sharing solutions and discussing
questions from tutorials and past papers.
I realised that it is important early on to create a network of
driven individuals who are equally passionate about mathematics, to help you whenever you encounter a problem you
can’t seem to solve on your own. A simple WhatsApp group
with your peers is the best place to start. I often noticed
that while explaining a certain method to my colleagues
in a voice note,
I gained a more
in-depth understanding of the
solution in question.

Illustration by Cayla Basson
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There is no
doubt that it is
rewarding to be
able to figure
something out
on your own.
Asking a friend
or a tutor for
help might feel

demeaning, but I assure you that this is not the case. Asking for help often introduces me to a whole new way of
thinking about a problem and saves a lot of time.
Mathematics allows you to be creative. When introduced to
a lot of ways to solve a problem, there is no real limit to your
creative problem-solving abilities. You recognise patterns
that make problem-solving a lot easier and saves a lot of
time.
Planning and practice
When asking a friend of mine who I know to be very confident with mathematics what his secret was, he could sum it
all up in one word: Practice. Like a lot of things, it takes a lot
of practice to gain a mathematical insight into the solution
you are trying to find. You can only develop it by practicing.
Hours and hours of practice. I compare it to playing sport
or a musical instrument, you can only play as much as you
have practiced.
During the past few weeks, I have done just that. Setting up
an excel spreadsheet with at least four hours a day spent
on practicing and working on problems. It is important to
ensure that you have gathered all the resources you need
to do so and that more time is spent on doing problems
rather than trying to find problems to solve. Although the
past tutorial questions might seem like enough practice, I
would suggest giving a few past A1 papers a try. The more
you practice, the better. Although some believe that a more
theory-based understanding of mathematics might help, I
have only ever benefitted from a good deal of practice. It
does however depend on your preferred study method.
As previously mentioned, planning is imperative and will be
even more so in the coming weeks. Being able to manage
your time and be productive as much as possible is a must
in order to achieve success. Be sure to also plan around
doing a few other productive things aside from academic
work, like exercising or reading a good book. It often helps
to step back and take a break and get some new perspectives.
Although the next few weeks may seem a bit intense or
stressful, I do believe that having a good attitude towards
studying from wherever you are is your best bet. Although
we might all seem a bit far from one-another, we’re fortunate to be living at a time when a friend is just a text message or phone call away. Be safe, be responsible and keep
practicing.

ALEX KEYSER
First Year Engineering student,
Stellenbosch University
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My Lockdown Experience

Anuoluwa Esther Makinde reflects on her studies and life
during COVID-19. During this time she has been able to enhance her studies as well as appreciate things many of us
may have taken for granted before.
First and foremost, I would like to express my concern for
all who have been impacted by the COVID-19 pandemic,
either directly or indirectly. My thoughts are especially with
those who are bereaved and those who are sick, to whom I
extend my heartfelt prayers for a full recovery.
The lockdown period has been a very interesting and emotive time for my family and I. During this period, I was able
to engage deeper with my studies, especially in the area
of bridging the knowledge gap that exists between high
school and the university first year courses. I effectively
utilized relevant online university study materials and lectures (through the internet) to enhance my studies, especially in mathematics.
I have also been made aware of the difficulties many students face in getting educated, by using the internet, during the lockdown. The costs associated with the daily use
of the internet and the unreliability of internet connection
on a continual basis are some of the factors that stand as
obstacles with regard to online education. Such disadvantages have caused me to appreciate the lectures I had before the lockdown at my university. However, I am highly
appreciative of the efforts made by lecturers to educate
students in a way that will ensure their full understanding
of subject matter, be it through videos, pdf notes, or Power
Point presentations.
Apart from academic activities, I made time for my normal
house chores such as cleaning, cooking etc. on a daily basis.

forced many students, if not many people, to take a necessary break from their usually busy schedules – to appreciate the “simple” things of life. Many activities which
were taken for granted, such as getting educated, walking
outside, shopping, doing group projects at the university
library and so much more have now become activities that
are meant to be treasured. The lockdown has caused me
to realize that even when we return to the normal routine
of life, it is important to regularly take time out to reflect
on what we have done and appreciate the many privileges
which have been made abundantly available to us.
As a Christian, the global spread of the lockdown and its
impact worldwide, especially on academic activities, has
made me to realize the fragility of human endeavors and
the power of my Lord Jesus Christ to sustain and protect
us. “With man this is impossible, but with God all things are
possible” (Matt. 19:26).
My advice to my fellow students is to make use of the lockdown period to appreciate the privilege of getting educated at university. They should show their appreciation by
engaging more in their academic work and studying well,
by making use of relevant online materials and lectures to
complement their studies, especially their study of mathematics, for better understanding. Above all trust in God and
obey His instructions.
Finally, I pray that we shall all succeed and remain safe during these uncertain and unprecedented times due to the
global Covid-19 pandemic in Jesus’ mighty name – Amen.

ANUOLUWA ESTHER MAKINDE
First Year Engineering student,
Stellenbosch University

There is no doubt that the current global situation has
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Lockdown experience
Yandiswa Mdlikisa discusses the life of online learning during COVID-19 while navigating home responsibilities, family,
and academics.
Lockdown has been the most challenging experience I
have had since 2020 started. At first, I saw the extended
holiday break as an opportunity for me to complete all the
work required of me during the first term. However, the
spread of the virus and the plethora of opinions people had
about its spread gave me so much anxiety that I decided to
leave campus to be at home with my loved ones.
When I arrived home and noticed everything was operating
differently, I panicked. I panicked so much that I did not appreciate the great opportunity of spending a long holiday
break with my family. All I had on my mind was fear of not
knowing what will happen next. I also thought a lot about
my academics. As a student who is doing an extended degree program, I felt like having to do the first year again a
lot to accept. The way we are taught in the mainstream is
different from the way I was taught last year. The pace is
faster this year and I was still trying to adapt to the new way
of learning and building new strategies of coping. However,
the introduction of online learning gave me hope that I will
continue with my studies this year. Although online learning has been an amazing step, studying at home with all

my siblings around is currently a huge challenge. My siblings make a lot of noise that I cannot control. As a woman,
there are duties I am expected to complete daily. Currently,
it is exceedingly difficult to manage my time appropriately.
Nevertheless, I am very grateful for the opportunity that
the university granted me and all the support it has provided. The steps the university has taken towards ensuring
that I can access the internet and study even during this
difficult time is a huge blessing for me, but online learning
has been quite challenging. Having to take written quizzes
online every day gives me a lot of anxiety.
Network Connection in my location is extremely poor and
has failed countless times and unfortunately, the university
database has failed as well. This situation has brought me
a lot of stress. The workload currently is too much to handle; every day I have to discipline and motivate myself to
finish all lecture slides in time. Nevertheless, with the struggles I am facing; I am building strategies to push through.
The fear and anxiety I had at first are slowly turning to a
strength. Lastly, despite all these difficulties, this period
has granted me with independence and has strengthened
my faith in God. One thing I can say is that there is a way
through. All we need to do is to accept change and to take
our health and the health of others as our full responsibility.

YANDISWA MDLIKISA
First Year Engineering student,
Stellenbosch University
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Overcoming distance
learning during a pandemic
Daniella Moore offers some useful tips which will be of value to fellow students regarding distant learning during the
COVID-19 pandemic.

es wisely. Maintain regular breaks to avoid strain, a quick
break and walk outside can really revitalise you to continue
studying.

With the rapid growth of preventative responses towards
the COVID-19 outbreak, it seems that distance learning is
here to stay at least for the foreseeable future. These are
difficult and stressful times we find ourselves in. We need
to find ways to deal with these anxieties whilst engaging in
distance learning for us to become successful as Academics and Mathematicians.

It is vital currently to connect with others! Online portals,
discussion boards and connecting with peers as well as
teaming up for group assessments, staying in touch, and
helping each other with proof-reading, tips, and exchange
of resources. Use any of the student resources that are
available. For instance, Stellenbosch University has an online library, SunLearn which offers resources for assignments. If you are confused about a course or have questions about an assignment, contact your Lecturer or post
in the SunLearn forum. They are there to guide students in
the learning process and they want to help students succeed.
Engage! Do not disengage simply because it is distant
learning. Interact with your classmates and lecturer as
though you were doing in-class learning to gain the ultimate benefits. Communication with other students is vital,
it is sometimes necessary to see another person’s point of
view on the subject matter, especially when studying Mathematics. It is the number one thing that will make distant
learning a positive experience. Email your Professor, post
in the forums, text your classmates – use every communication skill you must to ensure you are getting what you
need from the course. There is nothing worse than having
no idea what to do for a problem. But brainstorming with a
classmate helps A LOT.

I am currently an Honours Abstract Mathematics student
at Stellenbosch University, and I am hoping that some of
my studying tips and techniques can inspire others to rise
above the challenges of distance learning.
“Absorb what is useful, Discard what is not, Add what is
uniquely your own” – Bruce Lee.
One of my most important tips for distance learning is to
stay on task, especially with studying Mathematics. It is
understandable that sometimes things happen in life that
are unforeseen and pull us away from our studies. But you
must keep your primary goal in mind. When you set goals
that are personally important, you are more likely to manage your time in a way to accomplish them.
Setting daily goals and making checklists can help me
succeed in each course and project, allowing me to prove
that I can work efficiently and independently. Accomplishing small goals each day will help motivate me to keep
working. When I have been stressed about a deadline, or
my thoughts are diverted from my studies, I like to take a
5-minute break and visualise where I want to be. It is imperative to read more, listen closely, collaborate, and keep
in close contact with online teams, Professors, and peers.
Set aside time for yourself and for your studies. During
your dedicated study time, try to disconnect from distractions like social media, your phone, or television so that you
can focus on what you really need to get done.
When I first started studying online, I found it difficult to
focus and concentrate. I found it very hard to communicate
my questions to my lecturers and more so, to understand
what they are trying to communicate to me (especially between emails where LaTeX cannot be used). But you have
the entire world at your fingertips. If the notes are not sufficient for your understanding, there are so many credible
articles and readings online. Use your time and resourc-
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It is also important to prioritise and make time for all the
Modules in your course. If you become stuck on a Mathematical problem, learn to move on and come back to it at
a later stage, otherwise you risk falling behind (Trust me, I
am very guilty of this. I will spend hours on a problem that
should not take longer than 45 minutes).
If another student has posted a solution or even a question
about a problem and you do not understand their solution,
do not hesitate to ask. If they are stuck on a problem, it
is not necessary to wait for a Lecturer to respond, if you
have some insight, you can share your input. Collaboration
is key.
Having the right mindset and attitude can make your distant learning experience a successful one.

DANIELLA MOORE
Honours Student Abstract Mathematics,
Stellenbosch University
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Going Digital And The
Fears That Come With It
Michelle Namachemo writes about the uncertainty and
fears students face regarding online learning in an already
stressful time.
What an unprecedented time indeed. The COVID-19 outbreak has completely altered the world as we know it.
We’ve been forced to rethink how to go about our everyday
lives. Everything has been split into 2 categories: essential
and non-essential. Those falling in the latter category have
had to fall by the wayside as we grapple with the pandemic.
Those in the former have been maintained but with strict
guidelines limiting interpersonal contact. This is where distance learning comes in. Education is too important to halt
but the mass in-person contact sessions are too risky at
such a time.
For students, there is a great fear of change, both the
change that has already happened and the change to
come. Since the onset of the pandemic, our lives have
transformed into something most of us don’t recognize.
There is a strong feeling of uncertainty about multiple
aspects, uncertainty about the pandemic, lockdown, the
future and life as we know it. Students are worried about

the huge leap we are taking with our education and how to
cope with it concurrently with all the other aspects of life.
We worry about how to adjust to it all. We are all grappling
with how to navigate what is largely unknown territory for
most of us.
The concept itself is not new, but for many students it is.
Most of us until now have been undergoing the traditional form of in-person education. The interaction students
have with each other and lecturers is invaluable, hence this
shift is a daunting one. The biggest concern I have gotten from my peers, and one I share myself, is that of the
communication barrier that the distance learning brings.
We are used to explaining our ideas with an amalgamation
of gestures, illustration, words and even how these words
are said. These layers of conveying meaning are completely lost when we take education digital. Now we are only
left with the words. It lessens the efficacy of the communication as compared to the in-person method, especially
for students who are not as skilled at the precision of language and getting their points across with words. Students
are afraid they will not be able to relay their questions and
ideas effectively and in return will not receive the answer
they seek.
Another big worry for students is time and pacing. These
are two very big issues. I think I speak for a lot of students
when I say we do not want to extend the academic year
and consequently the length of study. A friend even said
(half-joking, half-serious) she would rather be in class over
Christmas than extend the year. Many are also afraid of the
pace of how this will go. Some are concerned we will not
have enough time to adjust adequately to the new learning
environment. Another student has even stated that they
are content with having no more recess periods if it meant
the pace could be such that the change is well-cushioned.
All in all, students are anxious. University is hard enough
without an ongoing pandemic shifting every aspect of our
reality. This change is daunting but we are up to the challenge and hope our lecturers are as understanding and accommodating as we will be with them. This is new ground
for a lot of us involved in tertiary education and it will take a
team effort to overcome the obstacles.

MICHELLE NAMACHEMO
Second Year Civil Engineering,
Stellenbosch University

Meme by Laylaa Motola
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Online mathematics from a
mom’s perspective
Carmen Rieth shares her experience as a mother of three
children who have needed to adapt to online learning during
these challenging times. She describes the transition that
her children are coping with and has some sound advice for
others in similar circumstances.
Our children have been at home, since the school’s closure, from Monday the 23rd of March, a few days before
the Lockdown began on the 26th of March.
We are very fortunate to attend a school that was already
using online learning and communication, via the Google
Suite, to a certain extent prior to the National Lockdown,
this meant that there was very little interruption to their
normal school day, with the transition to online learning appearing to be quite seamless. We have a son in Grade 9, a
son in Grade 8 and a daughter in Grade 4.
Mathematics, specifically, is working well online, according to my son, who is in Grade 9. There is very little class
‘disruption’ (which irks him in his other lessons). So well, in
fact, that I have not been called on to assist much at all – to
my great relief, since it has been quite a while since I last
solved for ‘x’! As far as our daughter in Grade 4 goes, she
needs a little bit more supervision and assistance, which
is to be expected while they learn new concepts, but the
teaching videos and online sessions have been instructive
and even with her I’ve had to have minimal input.
I have heard from several friends, who have children in various grades at our school that, for the most part, online
learning has been relatively painless for the parents. This
is very different to other parents’ findings at schools where
the approach is more “home-schooling” rather than “online
learning”.
It is highly recommended that you encourage effective time
management and organisational skills as well as a healthy
dose of self-discipline for your child(ren) so that they are
well equipped to navigate the ‘new’ normal. It has been my
experience, thus far, that letting the children work independently, finding their own way around their respective
devices and timetables, has been beneficial to us all. I still
have my morning relatively free to concentrate on my own
tasks, whilst being available to the children, should they
need assistance. This teaches them the vital life skill of resilience and perseverance – to keep trying until they get it
right. The teachers are available to them via email or their
Google Hangouts, should they have questions. I prefer not
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to get involved much more than that as I feel it is important
for them to be able to learn to become independent, and
also that they learn from any mistakes they might make.
A neat workspace is important, with everything that might
be required for each lesson close at hand. Naturally a reliable, high-speed internet connection is vital: we realise
that we are of the very lucky few to enjoy this modern convenience. It also helps that we have enough devices (old
laptops and a tablet) that are still functioning and able to
connect to the Wi-Fi to allow all three children to participate fully in their classes during real-time.
Having children at home all day comes with another important consideration: a fully stocked fridge and healthy snack
options – these children need to feed their brains almost
constantly!
It is important that the children give themselves decent
rest from their devices, so during their normal ‘break’ time
they will venture outside to throw a few basketball hoops
or practice their cricket shots against the ball suspended
in an old sock from the washing line. All work and no play
and all that!
We are certain that our children are being suitably well prepared for their assessments and exams this year. Together
with this, they are receiving a whole new skill set: online
etiquette; navigating around a computer; self-discipline; resilience; time management and organisational skills.
Although we have not missed any teaching days thanks to
online learning, we do hope that our children are able to
go back to school soon – digital face time is nowhere near
as enjoyable as physical face-to-face time, both with their
teachers, tutors and especially all their friends. And oh,
how we are all missing the sport!
I commend the efforts that our teachers are putting into
their lessons, while they have the same at-home challenges as the rest of us. Each and every one of them is a super-hero!

CARMEN RIETH
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Studying mathematics
during lockdown
ekwanele Kubheka writes about the importance of creating SMART goals, asking for help and staying healthy while
studying from home during COVID-19.
Math is beautiful, expressive and fun. I like Math. “There
is no such thing as boring mathematics”, wrote the Dutch
computer scientist Edsger Dijkstra.
Our world has been turned upside down. “Normal” is not
so normal anymore. As a student myself, I have had my
fair share of struggles studying independently online during this lockdown. It took me a while to get into a routine
that enabled me to study everything on time and not fall
behind, especially when it comes to mathematics. I was a
bit overwhelmed during the first two weeks of the second
term because everything seemed new. It was as if I had to
relearn everything, but this time by myself. Once I changed
my mindset, however, I eventually got the hang of things.
Studying at home was and still is a challenge, but it got better when I started to motivate myself rather than just giving
up when confronted with a difficult maths problem, thinking
that I would never manage on my own.

fellow students with tips on how to study maths effectively
by setting SMART goals.
Firstly, write up a realistic schedule. There are many distractions when working from home, so my schedule is a bit
more flexible during the afternoon than in the evening. I
prefer to do more maths later in the day when everyone at
home is preoccupied with their own little tasks. In that way,
I get to balance my studies and family time.
Secondly, ask for help from lecturers, family and fellow
students. Initially I was scared, until I realised that if there
ever was a time when I needed help, that time was now.
When you become discouraged, make use of the different
resources available such as our weekly lecture videos or
YouTube videos. This might help to create a classroom environment with which you are familiar with. Lastly, do not
overwork yourself. You need to be the healthiest version
of yourself right now. Study well and make sure you rest.

MEKANARISHVILI SEKWANELE KUBHEKA
Student,
Stellenbosch University

I have since come full circle and realised that I am solely
responsible for my studies. That is why I would like to help
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Tips and tricks for thriving
during COVID-19
Mpoyi Luboya shares his learning journey with mathematics
during the pandemic. He kindly offers his experience to others to help them through this novel situation.

morning. Once you have identified that time, go as hard as
you can with your studies for that span of time. Often you
will find you get more done than you intended.

My name is Mpoyi Luboya and I am a second year engineering student at Stellenbosch University. The pandemic that
we find ourselves in has forced us to shift our way of doing
things. For me, as one of the luckier university students,
this means continuing my studies but in an online format,
and from home rather than residence. It also means having
to juggle being a son to a mother, older brother to siblings,
and anxieties about the future in a different world.

Advice on Learning mathematics online
Mathematics, as much as it is numbers, also involves language, so don’t be afraid to whip out a dictionary or Google
the words you don’t understand. So doing you gain a deeper understanding and a better picture of the content you
are trying to master.

Here are my tips on how to navigate some of the challenges.

It also helps to have multiple accredited resources at hand,
as some textbooks might have better examples than others, or may just explain things better.

Staying focused and organized

Finding motivation:

Key to staying focused for me is to firstly organizing my
space. Make sure you have a desk in an environment where
you can work at your best and have all the essential apparatus you need nearby, whether it be the faithful textbooks
or coloured pencils. The next key point is to isolate a time
period when you are best able to focus; for me this is early

My biggest challenge is motivation. What really helps to
overcome this momentous challenge is developing a routine that you can fall back on. Having a structured schedule
helps with keeping things organized and it gives the people
around you something tangible to hold you accountable to.
This works like a charm.
Another way to help with motivation
is to think long term. Close your eyes
and imagine yourself getting your
degree and let that be your motivation. As much as this pandemic has
caused a huge disruption, one day
it will pass and we will still be here.
Why not be here with a degree in your
hand and the world at your feet!

MPOYI LUBOYA
Second Year Engineering Student,
Stellenbosch University
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Persevering amidst the darkness
Triven Govender offers some practical advice to his fellow
students regarding distance learning during the COVID-19
pandemic.
There is light at the end of this pandemic, but it requires
diligence and perseverance to get there, argues Triven Govender, a second-year engineering student.
From the Black Death in the early 1350s to the SARS virus
in 2003, amongst many conspiracy theories, no one truly anticipated the COVID-19 pandemic and its devastating
effects. One of the major effects being on the education
sector.
It is without a doubt that learning is not a relaxed task,
particularly Mathematics. While we currently face a nation-wide lockdown with this pandemic, how can it be
any easier? With students at home, it becomes difficult
for questions to be answered, productively engaging with
learning material, connecting to online platforms, while
dealing with unexpected interruptions and distractions.
So, you might be asking yourself, how can I turn this pandemic into an opportunity?
During the pandemic I have gone through many methods
and attempts to combat this feeling of being overwhelmed.
In this article I would like to discuss a strategy and some
tips that have assisted me in turning this adversity into victory.
The first step is to have a set time to get up in the morning
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and go to bed at night. Sounds cliché, but trust me, scheduling times that fit your program and finding the optimum
duration of sleep, not only helps with recovery from study
sessions but promotes a healthy lifestyle as well. Incorporating a healthy diet, daily exercise and hydration supports
a clear and fresh mind when starting your day. Adopting
these habits has not only stimulated me to study, but also
resulted in a healthier me who has become confident and
looks forward to taking on the next day’s challenges.
Procrastination is often present and highly detrimental to
achieve your goals. It becomes evident when you reflect
while learning during this pandemic, that it is driven mainly
through online platforms. Still, procrastination can be combated in many ways.
An approach I use is making my learning experience comfortable and pleasant. I find that drawing pictures of ideas,
plotting mind maps and linking memorable events to learning material helps with my recollection and understanding
the work better.
If this is not your cup of tea, then another method I use
in conjunction with the above approach, is trying to understand the material in a way that you could teach it to
someone who has never been exposed to the material. For
a more collaborative and fruitful outcome of this strategy,
I would recommend conducting online group study sessions where participants are committed and take turns in
explaining the material from their point of view. This can
help build new and creative ways of analysing the material that may help students who are struggling with specific
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sections or chapters of the learning material. In the case
where students are unsure or doubtful about a discussion,
students should reach out and communicate with their educators through available platforms.
Another problem arises in terms of internet connectivity.
Unfortunately, this is an ongoing matter which is out of
the student’s and educators’ control. Although, it would
be worth the recommendation that your educator records
the session he/she is presenting and makes the recording available on an accessible platform. In union with this
recommendation, research into reducing file size without
compromising quality is worth the time invested to cater
for students with limited data.
Lastly, I found keeping a journal of my goals forces me to
commit to them. Referencing to these goals constantly reminds me of my targets as I aim for what I define as success. Motivating myself to persevere and find enjoyment
in my studies has gradually magnified my perspective of
studying and being passionate in Mathematics. I would encourage and recommend taking occasional breaks from
your studies and reflecting on your goals and how you
could optimise your next study session to ensure a greater
outcome.

Illustration by Nino Mekanarishvili

In the vast array of the complexities of the COVID-19 pandemic and the struggle to find a balance to optimally perform in your studies, it all comes down to the pure diligence
and determination one is prepared to undertake. Aristotle,
a Greek philosopher and scientist, once said, “It is during our darkest moments that we must focus to see the
light”. Thus, it will be evident that, through the practice of
diligence, we see the light of perseverance overcome the
dark moments of the pandemic.

TRIVEN GOVENDER
Second Year Engineering Student,
Stellenbosch University
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Psychological well-being
during COVID-19 lockdown
Mariam Salie discusses some ideas on how to manage the
uncertainty and anxiety we face in light of the Covid-19 pandemic.

In a busy life, it is often difficult to strike a balance between
work, family and our own quiet time. In a crisis, even more
so.
I am a wife, a mother, a clinical psychologist and lecturer,
and doctoral student. Thus, I wear many hats. My first instinct when the lockdown was put into effect was that finally I would have some time to be productive with my PhD
proposal! Of course, this did not happen. I was home with
all four of my kids, all day. And while the world was becoming anxious, so too were my kids.
The first thing we have to remember about the current
global crisis is that no one has experience with it. What this
means is, none of us have experienced a global pandemic
before and neither have we experienced a lockdown situation. This is all new and while trying to come to terms
with the situation and all of its effects, we are left feeling
quite anxious. This is normal. The anxiety we are currently
experiencing is a normal response to a very abnormal situation. When I was able to remind myself of that, I took a
deep breath and told myself to be present for the kids and
myself and start there.
As a psychologist, we are interested in patterns. We analyse patterns of both individuals and the systems in which
they exist. One thing I have learnt is that when a system
has trouble, it will expose the system’s flaws. As a South
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African, I am acutely aware of how this pandemic has exposed our biggest flaw – inequality. We are encouraged
to practice good hygiene by washing our hands regularly,
sanitizing, and practice social distancing. How does one
do this when your basic needs are a priority? How do you
add sanitizer to the list when you are barely making it to
cover bread and milk? This is the reality for many South
Africans. How do you socially distance yourself when your
home is merely inches away from your neighbour’s? While
South Africa’s middle class were stockpiling, the majority of South Africans were still trying to keep their heads
above water. This is the sad reality. My domestic helper
lives in one of the densely populated informal settlements
in the southern suburbs. One evening she left late and I
took her home. I was amazed at the liveliness of her area.
Everyone was outdoors, talking and socializing, even the
children! People were sharing and it looked like they were
having a good time. I sometimes feel like we have lost the
sense of community in our bigger suburbs and more urban
areas. In these communities, where the spirit of Ubuntu
(humanity) is very much alive, how do you enforce social
distancing, even though it is integral to flattening the curve
of the spread? We face these difficulties in South Africa.
As a lecturer, we have an additional challenge. Classes
need to be moved online. Again, the reality of South Africa hits me. A large component of our student population
does not have access to computers or internet services.
Some of them probably have no access to electricity either. But I am hopeful that as our Presidency endeavours
to address the various needs of the country, so too will our
Vice Rector address the needs of staff and students and
so too must we address our own needs.
So, while I, and you, try our best to find a new rhythm, adjust to our spaces, and create some kind of normalcy, I will
share some tips to help along the way:
1.

News: It is important to stay up to date and follow the
news but ensure that you are using trustworthy sources. Limit or schedule your time reading or viewing the
news. It is easy to become overwhelmed with all the information floating around. Identify one reliable source
and stick to it for updates and check only at a scheduled time.

2.

Stay in touch: Yes, we are confined to our homes and
yes, we are only allowed out for essential services or
products, but this does not mean we cannot stay in
touch with those near and dear to us. Technology is
wonderful when it comes to available platforms for interacting. Find a platform that works for you and make
contact with friends and family to stay connected during the lockdown. Make it a family/group affair if there
is opportunity to do so.
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3.

Keep busy: For those who are working from home, try
to maintain a schedule and allocate work time. It is difficult to create a balance when there is no structure
and we can easily fall into an all or nothing scenario –
working too much or not at all. For those not working,
it is still helpful to create a schedule and to allocate
enough time for activities, hobbies, family time, alone
time, exercise, mental health check-in. A mental health
check-in can be done individually with an activity or as
contact with friends, family or even work colleagues.

4.

Prayer and meditation: In times of crises, some people
take solace in their respective religions and find it useful to use prayer or acts of worship as a support and
to maintain a sense of hope. Meditation is another useful practice and this can help us reflect, stay focussed
and positive as well as contribute to reducing anxiety
and stress.

5.

Exercise: Exercise is generally good for the body as
well as the mind. During this lockdown period, be sure
to include any form of exercise or movement to get the
good endorphins active. This will boost mood and energy levels.

6.

Children: If you have children, be sure to monitor them
for any change in their regular patterns. Children are
naturally curious and they will ask questions (depending on their age), many questions. When engaging with
them on the topic be sure to stick to the facts (reliable
news sources come in handy here), filter the information and share only age appropriate information, and
let them know they can ask as many questions as they
need to. If you are unsure about anything, convey this.
It is important to model to children that uncertainty is
also okay. However, do highlight what is being done to
address (in their minds fix the problem) the current situation.

7.

Seek help: Lastly, and most importantly, please do
reach out if there is a need for more support. There are
numerous resources online for meditation, motivation
and ideas for lockdown. There are also various people
and places that can be contacted if a mental health
need arises.

2021

works for you. During the first week of the lockdown, I ended up baking most of the time and we offset this with lots
of exercising. Our cycles were completely out: we started
our day late in the morning and ended it late at night. This
is ok. Sometimes we are so preoccupied with creating a
structure according to what others perceive as the norm
that we fail to address our own needs. We needed that. We
played games, we watched movies and we braaied – a favourite weekend pastime for South Africans. Week two of
lockdown, we started to find a routine: we still started our
days late in the morning but we started including schoolwork, religious instruction and maintained family time. We
do regular video calls with my family – after trying, testing,
and finding a platform that works for us. I do not check
the news but receive regular updates from my brother who
works for provincial parliament so I know his updates are
official and therefore trustworthy. Sometimes it takes a
while to get it right and that is ok. Remember to be kind to
yourself – we are experiencing a global pandemic.
We are entering a phase of life we will look back on for
years to come. While many of us are lucky enough to be
able to work from home, many South Africans are left reeling from the economic pressure this pandemic has brought
and some were downright crumpled. On the one hand, I
am grateful for the opportunity to spend some quality time
with my children. As a busy, working mother I long for time
to do all the things I used to while they were growing up.
On the other hand, life as we know it has changed and no
one of us, nor the world we live in will be the same post
COVID-19. My heart breaks for the havoc this pandemic
has wrought, for the deaths across the world, for those
who will suffer the most during this time, for families separated and for everyone trying to hold on to that one thread
of ‘normal’. I cannot help but feel like we are experiencing
a rebirth of some kind though. I have this thought that the
world is cleansing itself of all our past destructions and going forward, we will be forced to change our thinking and
our behaviour.
One positive thing that I have noted is that this crisis has
highlighted the importance of mental health and I have
seen and heard advice sought on many mediums to share
with people. I am hopeful that what I have shared here will
be useful.

Lastly, bear in mind that we are all different and we view
the world through different lenses. Therefore, what works
for one may not work for another, but do not be despondent about this. Find what works for you. In addition, we all
have different realities; we are in different spaces and we
have different kinds of accesses. Again, work with what

MARIAM SALIE
Clinical Psychologist and Lecturer,
Department of Psychology, Stellenbosch University

Illustration by Cayla Basson
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Anxiety in children:
help for parents during
lockdown and beyond
Lauren Brown, an educational psychologist, shares some
practical advice to parents on how to support their children
during lockdown.
I am an educational psychologist and work with children
from 3 years up to early adolescence. I love working with
parents and supporting them in fostering close relationships with their children. The favourite aunt to two of the
cutest boys ever, I spend my free time baking and then
tasting the products.
Life can be stressful. Who would have thought that in the
space of a few months we would go from celebrating a new
decade to full lockdown? Anxiety is on the rise, especially
in our children. A recent umbrella review of peer-reviewed
journal articles on the topic of anxiety found substantial
evidence to argue that quarantine and isolation has a negative impact on mental health in a variety of contexts (Hossain et al., 2020). An increase in anxiety levels in children is
certainly something I have witnessed first-hand as an edu-

cational psychologist. Even more common (and completely
understandable) is the temptation I see in parents to wrap
their children in bubble wrap to shield them from the world.
Exposing one’s child to difficult situations, or watching
him/her learn tough lessons through pain or stress, including lockdown, can feel completely counterintuitive for
parents. Yet experts agree that parents need to prepare
their children for the certainty of stresses in the everyday
world. The question many parents ask me is – how exactly
does one do this without breaking one’s child emotionally
and psychologically? You may be asking this very question
yourself. The next few points are a few tried and trusted
methods I suggest to parents with whom I work.
Firstly, parents need to be focused on building their child’s
self-efficacy – a concept that describes a child’s view of
his/her own ability to achieve a goal. It is a powerful indicator of school success, and thus coping with academic
work during the lockdown. Carol Dweck, author of Mindset: The New Psychology of Success (2006), states that
implicit or inner views of ability have a
significant impact on a child. Children
who have a fixed mind-set believe
that success is based on innate ability. Results or outcomes are normally
seen as a measure of this innate ability. The problem with the fixed mindset is that it is a breeding ground for
distorted assumptions. For example,
if I achieve a below average result on
a test then I could mistakenly deduce
that my innate ability is below average. It is mistaken because there are
a number of external variables that influence test scores, including whether or not I ate breakfast that morning.
In contrast to this mind-set, having a
growth mind-set views success as
something based on hard work, learning, training and doggedness. Under
this perspective, what becomes far
more important than the actual test
score are the child’s inner qualities,
over which he/she has more control
in the first place.
Changing how one affirms one’s child
can be a very powerful way of formulating a growth mind-set. It all comes
down to the difference between encouraging a child and praising a child.
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Gunderson et al. (2013, p.1526) explain:
Encouraging a child’s effort helps him to adopt incremental
motivational frameworks: he believes ability is malleable, attributes success to hard work, enjoys challenges, and generates strategies for improvement. In contrast, praising a
child’s inherent abilities (to which the outcome is attributed)
helps him to adopt a fixed-ability framework.
Praising focuses on outcome and innate ability: “Wow, you
got an A for your test!” Encouraging involves affirming a
child’s character and personal decisions: “Wow, I’m so
proud of how hard you chose to prepare for this test!” It
may seem like a simple shift to make, but it is not as easy
as it seems. Society, in general, seems to focus more on
praise, to which we, as adults have become accustomed.
Encouraging a child requires an awareness of the inner
qualities (such as determination, enthusiasm, persistence,
and reliability) that contribute towards success. Making
this a focus, especially while you homeschool your child
during lockdown, can go a long way to mitigate anxiety.
Another area of focus when it comes to supporting children with anxiety is quality of sleep. Poor quality sleep is a
significant and growing public health issue among children
worldwide. Researchers have found that when children are
on holiday they are physically less active, and have considerably more screen time, causing irregular sleep patterns
(Brazendale et al., 2017). This appears to be worse when
children are confined to their homes without activities outdoors and interaction with friends during times of quarantine (Wang, 2020). Poor sleep in children has been associated with a number of adverse outcomes, including mood
instability and anxiety, impairments in attention and memory, and behavioural consequences such as poor impulse
control. Sleep can be a huge source of conflict for parents
and children. I have spoken to many parents who cannot
understand why their children are so averse to sleeping.
Who doesn’t enjoy a snuggly afternoon nap? In my opinion, fear of missing out is a major source of not wanting to
sleep. Our children simply have too much to experience in
this world and sleeping interferes with that. However, NOT
sleeping interferes with that too!
One significant way to improve sleep quality in our children
is to make use of the 90-minute rule (Brazendale et al.,
2017). Each night, the brain moves through several sleep
cycles. At the start of each cycle, we enter light sleep, then
move into deep sleep, then dream, and then move back
into light sleep. These sleep cycles take about 90 minutes
each, and we feel most refreshed when we wake at the end
of a cycle, because then the brain is closest to normal waking state (Brazendale et al., 2017). To increase the chances
of this, decide what time you want your child to wake up,
and then count backwards in 90-minute blocks to decide
on the bedtime. Also ensure, especially during lockdown,
that your child wakes up at the same time each day, even
on weekends. Using the 90-minute rule could result in your
child waking up alert, refreshed instead of bleary-eyed,
and hopefully not grumbling about having to go to school,
even if school is at the dining room table.

2021

sistant child, of course. A 2003 study (Sadeh et al., 2003)
assessed the effects of modest sleep restriction and extension on Grade 4 and 5 children’s neurobehavioral functioning. The findings suggest that even moderate changes
in sleep duration have detectable and significant effects on
children’s functioning. Increasing the amount of sleep by
just one hour had a significant impact on the participants’
performances in neuropsychological tests, particularly
concerning short-term memory and concentration – good
news for parents who, by shifting bedtime just one hour
earlier, could substantially improve their child’s ability to
learn.
A third way that parents can ensure their child’s anxiety
levels are under control is to screen what their children
are exposed to online. The internet has become a lifesaver
during this time, with many schools using a number of platforms to ensure teaching continues. However, the internet
can also be a dangerous, anxiety-inducing place for children. Statistics are frightening. Around one in ten children
(aged 8 to 11) who use the internet say that they encountered something online that they found worrying or nasty
(Ofcom, 2016). 64% of children aged 13 to 17 have seen
posts or videos online that are offensive to a particular
targeted group or involve hate speech (UK Safer Internet
Centre, 2017). In my practice, I have spent a considerable
amount of time counselling children who have seen disturbing images online that have raised their anxiety levels
to a degree that impacts on their functioning.
The GOOD news is that parents can do much to shield
their children from this online world. The following tips
might assist you in protecting your children, both during a
lockdown and in general.

•
•
•
•

Have a set of family rules for internet and social media
usage, and enforce them. Decide on them together,
with your child, and ensure each family member signs
the document.
Keep the computer in a common area where you can
watch and monitor its use, not in individual bedrooms.
Bookmark your child’s favourite sites for easy access.
This prevents children accidentally stumbling upon inappropriate sites.
Use filtering apps or programmes such as K9, Covenant Eyes and NetNanny.

If you have an anxious child, know that you are not alone.
As I mentioned, in my practice I chat to parents almost daily
whose children are battling with issues related to anxiety.
While the issue may seem at times insurmountable, there
are a number of small changes parents can try, only some
of which are described above.

LAUREN BROWN
Educational Psychologist

Another relatively simple way to improve sleep quality as
soon as tonight is to send the kids to bed an hour earlier
– that is if that does not produce a grumpy, impossibly re-
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Safeguarding your mental
health during a pandemic
Daniel Page makes some evidence-based suggestions for
coping during the COVID-19 pandemic

some evidence-based tips that one can use during self-isolation (Diamond & Willan, 2020; Dickerson, 2020; Fiorillo &
Gorwood, 2020; Zhai & Du, 2020).
Manage your expectations and your stress. The cognitive
and emotional impact of the pandemic on your productivity, concentration, and motivation should not be underestimated. Take it easy, adaptation will come as you settle
into a new rhythm. Be proactive and set realistic goals for
yourself and build a solid routine. Routine is the name of
the game; it helps to manage anxiety and will aid in adapting to the “new normal”. Create clear boundaries between
work and non-work time. Working in short bursts with clear
breaks can be helpful. Remember to take time to do something fun and enjoyable, you are not a robot.

The Coronavirus (COVID-19) pandemic has led to unprecedented disruption to the normal way of life for people around the globe. Attempts to contain the pandemic
have caused fundamental changes to the way of life for
individuals around the world (Diamond & Willan, 2020). Social distancing and self-isolation are strongly advised, or
mandated, in most countries, with many people restricted
to their homes by law. During this time, it is normal for our
sense of resilience to feel frayed as we are overwhelmed
with concerns about the spread of the virus and its impact on our health, our family and friends, the country, and
economy. Stressors include concerns about the duration
of quarantine, fears of infection, frustration and boredom,
inadequate basic supplies, inadequate information, financial loss, and stigma (Brooks et al., 2020). The pandemic not only affects physical health, but also mental health
and well-being (Brooks et al., 2020). University staff and
students alike have concerns about research interruptions,
funding or employment status, the transition to e-learning, and the impact the pandemic will have on the year’s
outcomes. It must be accounted for that common mental
disorders among university students are already very high,
with a prevalence rate of typically around one-third (Bantjes et al., 2019).
The mental health effects of COVID-19 might be long-lasting and deserve serious attention. In an attempt to safeguard or even improve wellbeing and health (both physical
and mental) during these unusual times, I have provided

WISAARKHU // 88

Meeting your basic physiological needs is of utmost importance. Prioritise your sleep by practicing good sleep hygiene and try to eat well. Be conscious of the inclination
towards indulgences that may disrupt healthy behaviour.
Be active, physical activity is safe and beneficial, any level
of physical activity is better than none (Haseler, Crooke, &
Haseler, 2019). During lock-down the usual opportunities
for physical activity are reduced. Sedentary behaviour for
long durations is bad for one’s health, standing for a while
or taking a walk is good for physical and mental well-being (Biswas et al., 2015). Walking or running maximises
the quality of time spent outside. As an added benefit, if
you have a park nearby or area of natural beauty, the fresh
air and nature does wonders for your mental and physical
health.
Know your red flags and stay in the present. Distress can
manifest in physical sensations, thoughts, feelings, and
actions. Mindfulness is the act of taking notice and being
present in the moment, it can improve well-being and reduce anxiety. So be mindful and try to identify if you are
tense, struggling to concentrate, feeling frustrated, and/
or compulsively eating chocolate. These are some of my
own examples; and unfortunately, they feed into each other, amplifying and spiralling downwards. The key is to address one aspect of the “feedback loop from hell”, breathing exercises or meditation are great tools and they help
to deescalate the cycle, enabling you to take back control.
Remember to take each day as it comes, be present and
focus on the things that are within your locus of control –
control the controllable (Hanrahan, 2017).
Positive self-talk and affirmations can be a helpful and
healthy buffer against negative cyclic thoughts, which
are so easy to fall prey to, during these uncertain times.
Try to catch yourself when using negative self-talk – we
are often overly critical during times of stress and these
thoughts can often be automatic and unnoticed. Practice
to recognise these thoughts. Stop the thoughts. Breathe.
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Redirect the thoughts to positive self-talk and affirmations.
Compassion towards self and others requires practice and
presence.
An important aspect of mental health is maintaining our social connections. We may be isolated at home, but we are
not truly alone – reach out to family and friends. Meaningful
interactions with others may promote a sense of identity
and self-worth. Whether you are extroverted or introverted, we all need connection with others. There are virtual
groups and clubs for books, coffee, and writing; as well as
support and work groups for students and colleagues to
chat about their day-to-day matters or very specific topics. There are online games, you could host a quiz night, or
jeopardize the happy family dynamic by beating everyone
at virtual risk or monopoly – all in the name of fun.
The pandemic has offered us an opportunity to come
together in the face of adversity. To find a common purpose and to contribute towards society or some greater
goal. During this difficult time giving can seem impossible,
especially if you are struggling, but there are many ways
and means through which giving may be actualized. Connecting with the neighbours and offering to do their shopping run, or volunteering your time and skills to a worthy
cause. Whether you are growing flowers in your yard for
your neighbours table or donating food, sharing will help
develop your sense of self-worth and potentially make a
difference for someone facing their own struggle.

•

•
•
•
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Food and nutritional tips during self-quarantine – A
World Health Organisation
http://www.euro.who.int/en/health-topics/
health-emergencies/coronavirus-covid-19/novel-coronavirus-2019-ncov-technical-guidance-OLD/
food-and-nutrition-tips-during-self-quarantine?fbclid=IwAR0IxmHZqgX-uwgq0cNTsDM3BdHUogV8EcFbqiY3olALGzBP_hbzW6AwYnA
Guided meditation and yoga – United Nations
https://www.un.org/en/coronavirus/wellness
Africa and coronavirus (COVID-19) – World Health
Organisation regional office for Africa
https://www.afro.who.int/health-topics/coronavirus-covid-19
Q&A on coronaviruses (COVID-19) – World Health
Organisation
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-adetail/q-a-coronaviruses
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The importance of being mindful
during a pandemic: Interview with
Prof Ellen Langer
We spoke to Professor Ellen Langer, mother of mindfulness,
about all things mindful in this time of uncertainty. This
discussion focusses on coping with the current COVID-19
pandemic and accepting the uncertainty that comes with
the disease. She also discusses how mindfulness relies on
the appreciation of uncertainty and that by recognizing this
we become more mindful. She highlights the current ‘crisis’
as the time to find new opportunities, conduct our affairs in
new ways and explore what works for us. Lastly, she emphasizes making peace with where we are at, and refraining
from approaching numbers and statistics as absolute.

Screenshot by author

An overview of Prof Ellen Langer’s research
For the last 40 years, I have been studying this concept of
mindfulness. This is the reason why I am called the mother
of mindfulness. What is interesting is that it is mindfulness
without meditation. It is very easy. In fact, it is so easy that
it almost defies belief that we get the results that we get.
When you actively notice things it puts you in the present,
and it makes you sensitive to context and perceptive. And
this is the essence of engagement. As you are noticing new
things about the things you thought you knew, you see you
did not know them as well as you thought you did, the neurons are firing and the research shows that the result is
literately and figuratively enlivening. We teach people to be
more mindful. They become more charismatic, their relationships improve, accidents decrease. And we have done
this now with 15 diseases. We get significant improvement
and it also increases longevity (of life).
When you are more mindful, you are also found more attractive. It seems to leave imprints on the things that you
do and because it is such fun and so easy, there is no excuse for anybody to not try to enhance their mindful re-
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sponses. Most of us do not realize that most of the time
we are not there. If we are not there, we do not know that
we are not there. We are mindless. If you are going to do
something you should show up for it. We also think that
we know things. If you knew what I was going to say next
there will be no reason to actively pay attention to me. It
turns out that everything is always changing, everything
looks different from different perspectives, and what that
means is that we cannot know. When we do not know then
we actually tune in. If you do not know what I am going to
say next then you pay some attention. Then the neurons
are firing and you feel engaged and it becomes a positive
experience. A simple way of understanding mindlessness
is that we are frequently in error but rarely endowed. So
what I often do when I am doing talks on this, I might ask
people how much is 1 and 1. Well, everybody thinks they
know, because they were taught in school, they memorize
the facts. But it turns out that one and one is not always
two. So if you add one wad of chewing gum to one wad of
chewing gum: 1+1=1. If you add one pile of laundry to one
pile of laundry, 1 +1 =1. When we recognize that we don’t
know the thing that we thought we knew, we naturally pay
attention to it. And everything becomes new again. You can
become more mindful by this very simple process that relies on appreciation of uncertainty. The feeling of knowing
makes us mindless. If you were now to travel before this
pandemic and you were on a little vacation, because you
have not been here before you naturally pay attention and
enjoy the travel. So you can see that this active noticing
actually feels good, it is in a sense what we are doing when
we are having fun. So that is all it is. It is an appreciation of
the apparent uncertainty of everything.
The myth of certainty revealed
The biggest myth is that people think there was certainty
three months ago, before Covid-19. But since everything
is changing there is always uncertainty. I do this exercise
with my students in an advanced decision making course,
I have been teaching a version of this course for the last
40 years. I go around the room and ask them to comment
on the likelihood that I will be around next week. These are
Harvard students so they do not say 100%, they say silly things like 99%, 97%, 98% as if they are doing some
calculation. Then I say what I want each of you to do, is to
generate a reason that makes sense to you that I might not
be here next week. Then, invariably the first person says:
“as you have always been here, you decide you deserve to
take the time off”. The next person says: “your dog has to
go to the vet”. I go around the room and everybody generates a very reasonable, possible reason why I might not
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come next week. Then I say what is the likelihood I will be
here next week and now instead of a 100% it drops to 50%.
So what happens is that our certainty is based on looking
back. Monday morning caller backing as it is called here.
You have an understanding of something so it is easy to
find an evidence for it. Going forward it is a whole different
kettle of fish, we really cannot predict. The first thing for
people to understand now is that they were never able to
predict. They were confusing the stability of their mindset
with the stability of the underlying phenomena. Things are
always changing, if you are holding it still, it is just in your
head.
Slowing down with COVID-19, more time to be innovative
I think that in this time where everybody focusses on all the
awful parts, there is some positive things that are happening. One of the positive things happening is that people are
not stressed and bothering with silly things such as having
a bad hair day. People just don’t care about these things.
Once all of this passes it will be nice if they maintained
that different sense of what matters in the world. People
are also being in contact with people they have not been
speaking to or emailed in years, and they are learning new
ways of spending time with themselves. I think people that
are having a hard time, are people that are mindlessly trying
to live their lives just the way they did before. Part of that is
they do not know how to get into some new activities. And
it is very simple. If you wanted to rearrange photos on your
phone, for instance, it is for me an enormous task because
there are thousands of photos and I do not have them categorized or whatever. If I simply said I am going to reorganize five of them, then it becomes a very simple thing and
after the first five then maybe I do another ten. After ten, as
long as I keep it fun, you know, I can do more and more. So
the point is not to engage a new task as this giant thing but
to approach a very small part of it and it becomes engaging. Also to find new ways of doing things to increase your
mindfulness. So I had an ache on my shoulder last week
and I did not have a heating pad, I have a small backyard so
I went outside and I found a smooth rock and I wet it and
I put it on the microwave and put it in a cloth and I had a
heating pad. So you know, people who do not have weights
in the house but want to exercise, there are cans that you
have probably in the cupboard or things that can be lifted.
You have to do these things carefully. But the point is that
people need to find new ways to do things that they have
done before and that becomes fun.
No matter who you are, you should try to fight against
defensive pessimism
If you are lucky enough to have a large house, you can find
ways to stay away from the rest of the family; it is easy.
But people who are not blessed in this way, living in small
crowed quarters, will manage if they put their stress aside.
Stress relies on two things: it relies on an assumption that
something is going to happen, and when it happens, it is
going to be awful. But we cannot predict what is going to
happen next. So if people start generating reasons why
this terrible thing might not happen, they will immediately feel better. Second, and this is hard these days, consequences are in our head. They are not in the external
world. It means that nothing is positive or negative, it just
is. Take the things that you think are negative and ask how
this can actually be a good thing? And then things switch
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around. So you go from this terrible anxiety that something
is definitely going to happen, to this thing that may or may
not happen, and if it happens there will be a positive aspect
to it. So people need to emulate this. Many people do what
I call defensive pessimism. I think that is a big mistake and
I will explain why. Defensive pessimism is when we expect
the worst and hope for the best. It is like it is not going to
happen but maybe. And what tends to happen is that our
expectations tend to be fulfilled. People adopt an attitude
of defensive pessimism thinking that if something negative
does happen they will not be caught off guard and handle
it better. But I think that that is also wrong. I think that if
one is expecting the best, then our expectations tend to
be confirmed and that makes us stronger. And if things are
only good, then what happened is we have wasted our time
worrying. And if things turn out not to be as we have hoped
or expected, then we are stronger and better able to deal
with it. Instead of a defensive pessimism I argue for mindful optimism. It is like buying house insurance for those in
more economically sound houses, you buy a house and
because you could lose the house you buy house insurance. Then you go about living. You do not spend every
day worrying about the house going up in smoke or some
disaster. So you want to go forward having this attitude of
mindful optimism: make a plan. The plan would be like self
quarantine, washing your hands, keeping social distance,
doing some exercise, trying to eat well and so on and you
just go about living your life.
Age and COVID-19
It is interesting that six months ago people would argue
that 90 was the new 60 and now it is turned around where
60 becomes the new 90 again. I think that what one should
do when they are a senior citizen is really nothing different
to what they would have done when they were younger.
If I said to you that this person is an Olympic athlete for
example, versus a couch potato, who is going to be more
vulnerable? So people of all ages should be exercising and
eating well, but most important, they need to be as stress
free, and positive, as possible. In that way you make yourself strong. You just live in the moment, mindfully, and that
mindfulness is good for your health. There is a study I did
a long time ago, I do not know if you know it, it is the clockwise study. We conducted a study on elderly people. They
lived in a retreat that we retrofitted as it was 20 years earlier and they lived as if they were their younger selves. And
by putting their mind in the place where they were when
they were their younger selves, their vision improved, their
hearing improved, their strength improved and they looked
younger. So what we need to do, and this is a good time for
older people to be doing it, is go through old photos, listen
to old songs from the past to remember who you were. To
know that who they were, is generally who they still are and
who they will be.
How to simultaneously be a mindful mother/father, lecturer, researcher, wife/husband… at all time
I think the situation is right for mindfulness because it is
brand new. You find new ways of dealing with things. For
example, learning how to lecture online is new for everybody. The expectation from the administration of various
schools is not “everyone is going to do it perfectly.” So just
enjoy it. When you are lecturing online, you can turn the
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lecture thing away and take a bite of a sandwich that you
could not do if you were lecturing in person. You can be
wearing comfortable clothes and so on. I think we need to
be easier on ourselves. So I was in a lecture a while back
and in the middle of the lecture my dogs started to bark.
So what, life goes on. It is just realizing that it never was
perfect so why do we expect it to be perfect now.
As far as the kids go. I think we need to give them a little
more room to deviate from good behavior. Have them play
with things, have them figure out how to keep themselves
busy . In the wealthy countries people keep buying expensive toys for their kids, whereas if you just gave them a
cardboard box and a pen and let their imagination go wild,
they would be busy for hours. So, no matter what we are
doing, we have to recognize that this is the opportunity to
do it in a new way. To find out how to do it so that it feels
good and works for us. But, with the understanding that we
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are not going to figure this out quickly, and that is good. Let
us take golf as an example. You are playing golf and you do
not know what you are doing. Then you start to learn and
you get a little better and then you are not so good the next
day. You slowly improve. But then people think: “would it
not be wonderful if I were spectacular at this?” Let’s say
you got to the point that you got a hole in one every time
you hit the ball. There is no gain. If the kids were perfect
angels. If the internet allowed you to give the perfect lecture and the laundry did itself and so on. What would you
do with your time? This situation provides an opportunity
for us. We should be trying to do things in ways that are
new, that are fun. If the way we try does not work, then you
do it differently. No one expects that everything is going to
work the first time around. Teach the kids how to cook. If
the kids need to learn math, you do not need to do it in a
dry way where you are giving a table of numbers. Take the
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ingredients in the kitchen - if we subtract this from this, and
add to this, what do we end up having? So what we want
to do is to find our own way to do things. The problem is
that the way that most of us have learnt how to do things is
based on what worked for other people. When I lecture on
this, sometimes I say, I was taught to hold the tennis racket
in a particular way. I am 5:3 and if I ask a man who is 6:3 to
come on stage and I put my hand next to his hand and he is
clearly larger, and we will look ridiculous standing together.
Should we hold the racket the same way? Should we do
anything physical the same way? I am never going to be as
good as he is if I follow his rule. So the point is that we have
an opportunity to make things our own, to make it work for
us. We should remember that no one is expecting us to do
this perfectly. Everybody knows that this feels unusual. So
we have a lot of latitude to experiment.

to realize that the number was based on a past calculation,
and that does not mean that they will be true even at the
present or moving forward.

Can we make a virtual meeting as mindful as an in person meeting?

Last piece of advice

It can be mindful for the person that is giving the lecture.
If the person on the other hand is engaging, sure it can be
mindful. But I do think that in person has a quality to it that
virtual does not. This does not mean that there is not something to be gained by virtual interaction.
Presenting numbers, statistics and models mindfully
We have to use numbers more mindfully. To make clear that
no matter what, those numbers are based on research. If
you were to do an experiment, all that the experiment tells
you, all that those numbers tell you, is that if we were to run
the exact same study - which you could never do - that you
are likely to get the same results. Those probabilities are
then translated as absolute. So people need to understand
the inherent uncertainty of these numbers. Numbers tend
to hide ambiguity. They need to be presented along with
these ambiguities that are inherent tothem. People need

WWW.WISAARKHU.CO.ZA

These numbers do not mean much (referring to statistics of COVID19). Because there are all these people who
have been exposed and are asymptomatic and stay that
way. We have the number of people that get the virus but
who would have died anyway even if they have not gotten
the virus. Sadly, I mean there are other diseases out there
that people suffer from. Numbers are questionable. All we
should do is treat the numbers as possibilities and not attach an absolute understanding. Because the numbers
themselves are not absolute. The number might seem absolute but what goes into it is far more ambiguous. We just
do not know.

People need to recognize that uncertainty is the rule and
not the exception, and it has always been that way. By actively noticing new things, by doing things in new ways, that
is the essence of being mindful. When you are mindful, what
happens is that you feel engaged, you feel uplifted and that
is good for your health. Exploit the power in the uncertainty
instead of becoming a stress pile. The things that people
are doing to keep themselves safe are good things to do
anyway. You know it is good to wash your hands. It is good
to keep some distance from somebody that might be ill. It
is good to learn how to keep yourself occupied at home
and become more mindful of what you are doing, choosing
what you are doing day to day, and not getting lost in a
mindless routine.
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Harvard University
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“It is my desire that this should serve not only the Students of
Mathematics as a subject but all classes of Students. I should
like them to learn what Mathematics has meant in the history of
human thought and in the development of human civilisation,
and in particular how it is the joint product through the ages of
men of various colours, diverse races and different religions
and modes of life and is one in which all can take equal pride.”
— Extract from GBB Rubbi’s will
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