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Instructions to student
Choose an area. For each characteristic, write an explanation, and upload evidence. For each area, there is a
poster to help you, and a version of this form with completed examples. Save as you go along.

We are #worldclass learners and leaders with a commitment to achieving the best for our community and our best in the
work place, by acquiring a deep knowledge and understanding of our world’

Characteristics

Description Evidence
a...understand the importance of learning from mistakes, and build up
intellectual and emotional resilience

b...exercise intellectual curiosity, and work independently, creatively
and inventively

c...demonstrate an entrepreneurial spirit

d...reflect on my achievements, revise and improve my ideas

e...use strategies for effective learning, such as the ability to
memorise, summarise, rephrase and review
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f...practice reading for enjoyment, accompanied by high levels of
critical thinking
g...am an excellent researcher

h...am an exceptional learning role model to members of the school
community, at all ages, and levels.

..iInspire, encourage and recognise others

..know how to plan effectively

..am efficient

..am fair, trustworthy and ethical

..make effective decisions according to reliable evidence

.. set myself goals and targets that enable me to reach my potential

~lelale (ol

a...know how to develop positive relationships with different groups of
people

b...achieve my potential and overcome obstacles

c...have an area of expertise or specialism

d...can demonstrate methods and tools of continual improvement
e...am agile in response to changing needs and circumstances
f...want to improve my learning continually
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a...ensure | am accountable for my performance

b...have a balanced approach to satisfying a range of interested
parties with conflicting demands

c...measure the impact of what | do, and change my actions
accordingly

d...communicate effectively

e...make sure the objectives of any activity | carry out are understood
and accepted by the community | am serving

f...research and understand what the community | am serving needs

g...am totally committed to and engaged with the community | am
serving

h...make sure the community | serve are able freely to share, and
actively seek, opportunities to enhance their own competence,
knowledge and experience

é/o rk p\a(g’

a...have high quality work experience

b...have involvement in partnerships with business and public
organisations, locally, nationally and internationally

c...have worked with, and learned from individuals, among the best in
their field, with appropriate local, national, and international
experience.

d...have exceptionally well developed skills of collaboration

e...am highly employable

f...have developed skills in languages and/or an understanding of
global issues
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a...have an awareness of how science, mathematics and technology

shape our environment

How Computers Advanced Through-
out the Ages and Aided the World

Technology is defined as the spplication of scientific
knowledge for practical purposes. sspacially in the indus-
try. Throughout the years, computing hag changed how
tha world rvolves it has dided in the devslopmaent many
companies and modelling of the sconomy. However. fol-
lewing the advancements, trailing behind wene the nega-
tive effects of computing, silently hiding in the glory of
the ewolution of computing

It can be argued the human brain was the firsr computer,
throughout the 17" century to the end of the 197 centu-
ry, the word “computer” was first used to describe =
one who performed calculstions or computstion
During the start of the 177 century, John MNapier (3
tish mathematician) proposed the ides of logand
simplify the complex mathematical caloulatio
computers had to camy through. This concept of logs-
rithms is used widely in mathemstics and phy
3z STEM subjects liks engines

FYLE-
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Further down the timeline. in 1843, the first computer
was created by John Maudhly and ). Edeert. The computsr
was called the EMIAC (Elecirical Mumenical Integrstor and
Caloulator). It was 3 breskthrough st the time 35 it used 3
decimal number system in confrast to binary one An
advantage of using a denary system was the fac that it
wad easier to read, as the user didn't have to know how
binary numbers were read: making it more user friendly
than older calculators. It was equipped with 3 multiplier
a divider and twenty adders | f the computer wanted
to be used, the user would have ©
a certain way 1o follow the flow of operation in their pro-

mrmes: wiie coomelsl bnmeos swicemed meman imsmeomeisemosn som

2z 3 filament in the wbe was hested up, until it was
The hest produced would release elec-
ube to allow for a current to flow, indicat-
her components in the ENICA the next opera-
be camed through. This meant that the tubes
would have to be replaced quite frequently as the fila-
ment may have broken or melted during the heating
process. This would produce enengy in the form of
gy ch s s88n a5 3 waste

Three scientsts then made 3 component called a tran-
sistor: this improved the idea of vacuum tube as it was
mone afficent dus 1o the fact that heat didn’t have 1o
e used to aliow the movemant of glectrons. The tran-
SHTOF Wil BN vl DeTter component but it did have
some probleme. An example of this was the fact that
Thiy Bre Pt ENITE if the component experiences
&nough heat it can become damaged. As well as this
the introduction of trangistors into computers meant
y Became miore complex &3 more taces had o
the PCE; this imelf introduced many other
sgues, 35 the likelihood of faulty wiring would in-
crease Even though this issue existed, the introduction
of transistors sllowed for space to be saved in the
computer. This reduction in space lead to the comput-
becoming father due to the fact that the electrons
o ravel @ shomer distance.

Durng the
Durning the

pPOopulsr

2 minstssn seventss, Apple another
mologicsl company which was governed
obs, was releasing 3 computer. The name
wpole 1. This desktop computer was using a
microprocessor clocksed at 1Mhz, 4 kilo-
memory and 456kb of storage. This was seen
a5 an innovation, due to the fact that the user only
nesded 3 display to use it and 3 keyboard. The user
could play games, and run a basic operating system
on the computer. Apple then made a second revizion
of the desktop which was an advancement of the orig-
nal technology n the first revision. The new detktop
could display colour and text (only in uppercase) in
contrast to the original black and white. Over the two-
year gap between the two revisions there was a large
eménts of components. However

urmg i The

| am studying Maths, Physics and Computing. | wrote about how
computing has developed throughout the ages, and how it has
aided in the development of new technology and further
developments. As well as that | have written a few pieces on how
the technological development has impacted the technological
market and currencies around the world.
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Contd.

How Computers Advanced Through-
out the Ages and Aided the World

powerful as some laptops. This advancement in the com-
ponents has allowed for phones to become very power-
ful, they harbour processors slightly less powerful than
those in certain high-end computers. Az well as that the
new hardware in phones is on par with professional
equipment. For example. the camera in the Samsung 521
Ultra iz on par with high end DLSR camera, it is able to
pick up fine details of the surroundings, and capture the
true colours without any trouble.

Cheerall, the development of smartphones throughout the
years has increased immensaly. From a phone to the size
of a brick. to a phone a& thin as two sheets of cardboand.

Since the pandemic of Covid-19 began, computer 5o
#NCH has Daan B vary crucial role in fighting the virus
has halped the majority of people keep in ContacT with
thair loved ones. and aiso allow for education to contin-
us for students. However, thire was another thing which
computers did Thay ware able 1o halp fingd the vacoing
for the virus, This was done through a process of simulat-
ing the creation and rescton protein STANdS with the
virys. This was accomplished by 3 company who stared
the initiative of “Folding@Home".

The initistive wasn't just used to aid in the development
of the coronavirus vaccine. it was also used o help find
possible ways of stopping the Alzheimer's disease effect-
ing the elderly. They began their program in the sary
2000, and their earliest work cont@ined the nibosome
simulation to help aid in the creation of antibiotics. Then
3t stated above in 2005, they began running research
into the possible cures of Alzheimer's, by running these
simulations again. They continued 1o help find possible
vaccine for diseases. and in 2007 received 3 world record

knowm 3l anound for their processors in the majority
of laptops and desktops and many other companies
such a5 Sony and Microsoft. The collaboration then led
to large technology content oreators being sponsored
by Folding@Homs an example includes Linus-
TechTips. he ststed that he would use his company's
servers to 3id in the process of finding a possible vac-
ane for the coronavirus. Mot only did he use his serv-
ers. he got his community to help too by urging them
to download the program too.

Computers were created to aid mathematicians solve
complex numerical problems, though through years of
development and research. they have become much
more. They have become the foundation for compa-
nies, they have aided in the biclogical world 1o help
find cures for diseases. They hawve done all this to help
the world, and still they are being improved to achieve
maamum performance. Computers have taken over
the world aiding everyone: but have they only effect-
#d the world positively?

By Omm Bhavsar

b...make well-founded mathematical judgements

| was able to achieve a 9 in my GCSE mathematics exam, and am
achieving well in my exams, whilst studying the mathematics
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To: walpole@shirley.croydon.sch.uk

Dear Sir/Madam,
Good afternoon,

My name is Omm Bhavsar, | was a former student at Shirley High School during my
secondary school last year. | am available to provide voluntary support for
mathematics, if you are looking for someone. This may help students who are looking
to study Mathematics at A-Levels, helping them bridge the gap between GCSE and A-
Level.

I would like to thank you in advance for reading through my email, and
looking forward to hearing from you.

Kind Regards,
Omm Bhavsar

course at A Level. | also have taken part in a couple math
challenges during my time at secondary school. As well as that, |
am attempting to enroll as a teacher at Shirley High School to
bridge the gap between GCSE and A-Level Maths.

Dear Omm

Apologies for the delay —we are looking into how we can best accommodate your kind offer /
request and we’ll be in touch as soon as possible.

Best wishes
#weareshirley

Karen Walpole
Principal’s PA / Head of Admin
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c...identify and understand the role that mathematics plays in the
world

How mathematics plays a part in the world

Some maybe wondering why mathematics is an important subject to learn, so even may argue that
mathematics is a useless subject to learn and that we should only learn the basics such as: addition,
subtraction, division and multiplication. However, there are may things which contradict that
statement, some of which may be discussed below.

What is Mathematics?

Oxford Languages defines mathematics as “the abstract science of numbers, quantity and space,
either as pure mathematics or applied mathematics (physics and engineering).

Why is it important?

The subject of mathematics is taught from a very young age to students in school. Maths is taught as
counting in its most basic form, during the early stages of education for children. This then moves on
into adding and subtracting two numbers together; this then leads to multiplying and dividing
numbers. This is a crucial stage in a child's metal development, it allows for them to recognise and
describe patterns as well as develop their problem-solving skills.

After studying basic mathematics at during their primary school year, students are introduced to a
bridge between GCSE mathematics and their existing primary school maths knowledge. Here they
learn more complex subjects such as: algebra, sequences and data examination. The introduction to
these topics allows for the child’s mind to be opened to other possible career paths which involve
mathematics. As a child continues through their GCSE year, they learn about more complex ideas
and topics such as statistics. Statistics is an important subject to learn in GCSE maths, as it allows for
the child to see how maths is used in the real world; this is achieved through the use of exponential
function to show the growth or decay of a type of animal or amount of people in the world. Other
topics such as algebra allow for the child's problem-solving skills to be sharpened, as it involves
solving for unknowns and finding patterns to answer a given problem.
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Where is mathematics used?

Mathematics is a versatile subject, it is used in many other subjects such as physics, chemistry,
biology, economics and more.

Maths is used in the prediction of weather forecasts; data is collected and tabulated, the graph is
then plotted. The graph shows the trends of weather throughout each day in each month. From
here, using statistical analysis, the weather for days in the future can be estimated. This is done by
predicting the possible temperature after the date recorded using a line of best fit; the predictions
for future weather can then be found.

Another area where mathematics is used is in Physics and the topic of mechanics. In the topic of
mechanics, many mathematics problems arise, this is due to you needing to find the velocity of an
object or to resolve a force vector to show an object is in equilibrium. Maths is a fundamental part of
mechanics, as it relies upen it heavily; mechanics involves problem solving and finding the unknown
for a given situation which is applicable for real life. An example can include the amount of force
needed for a plane to take off, where its mass and acceleration are given. Maths is used here to
calculate the angle to which the plane has to take off at, and the force at which it does it at. Another
example can include finding the ratio between original length and extension for strain. Here, the
values of length have to be divided on another to calculate its stain. The idea of proportionality is
used in physics, to link two values together, and how they are dependent on one another.

Computing programming is very reliant on mathematics, it relies a little bit on the numerical side,
but relies heavily upon the problem-solving and logical side. This is as when programming, it helps to
separate the program into more simple functions and procedures, and work in order. For example,
when working on a programming project to make a customer list (which can be edited freely), it
would help to logically order what section to write first, in this case, it would be to set up a user
interface, then attach a grid to it and so on.

The problem-solving aspect of mathematics is very versatile, it can be used in a variety of subjects,
and areas of life. The world revolves around maths, it helps in the production of statistical graphs for
companies determining their growth; the creation of new technology for those in need and in the
creation of buildings. Mathematics is one of the most useful subjects that a person could learn, it
opens up a number of career avenues.
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d...successfully take the initiative to develop innovative school-based
or external technological systems and processes

During my time at secondary school, | was tasked in my design
and technology course to create a toy which made children feel
safe at home. | created a toy hand which could grasp materials

from a far and was going to further develop using heat sensitive
paint, so a child could use it to test whether something was hot.

As well as that, | build custom gaming or home computers for
clients. I've set up a website to showcase what | can do and also
streamed myself building a pc to a live audience.

10
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f...am willing to engage in science-, mathematical- and
technology-related issues, as a reflective citizen

| have begun to write about how the advancements in technology
have been ruined due to the increase in Bitcoin this coming year.

12
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Within these write ups, | have spoken about how the rise in Bitcoin
has affected computing enthusiasts and companies, as well as the
computing community. As well as this, I’'ve also written about how
the computing community has aided during the pandemic; the
community joined together to aid in the creation of the vaccine for
the virus. This was all done through lending their computing power
to a company called “Folding @ Home” who used the computing
power to run simulations of which protein chains would prove
beneficial to defeating the virus.

Since the pandemic of Covid-19 began, computer science has been a very crucial role in fighting the
virus. It has helped the majority of people keep in contact with their loved ones, and also allow for
education to continue for students. However, there was another thing which computers did. They
were able to help find the vaccine for the virus. This was done through a process of simulating the
creation and reaction protein strands with the virus. This was accomplished by a company who
started the initiative of “Folding@Home".

The initiative wasn't just used to aid in the development of the coronavirus vaccine, it was also used
to help find possible ways of stopping the Alzheimer's disease effecting the elderly. They began their
program in the early 2000, and their earliest work contained the ribosome simulation to help aid in
the creation of antibiotics. Then as stated above in 2005, they began running research into the
possible cures of Alzheimer's, by running these simulations again. They continued to help find
possible vaccine for diseases, and in 2007 received a world record for the number of computers used
to aid in their research.

During this pandemic of coronavirus, the Folding@Home team collaborated with technology
companies. These companies include: Mvidia, who are well known in the gaming and professional
work industry; AMD, who are well known gaming and workspace scene; Intel who are known all
around for their processors in the majority of laptops and desktops and many other companies such
as Sony and Microsoft. The collaboration then led to large technology content creators being
sponsored by Folding@Home; an example includes LinusTechTips, he stated that he would use his
company's servers to aid in the process of finding a possible vaccine for the coronavirus. Not only did
he use his servers, he got his community to help too by urging them to download the program too.

13
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Eha‘l is Bitcoin?

To understand why the computer industry is being ruined by bitcoin, we must first understand what

Bitcoin is. Bitcoin is a type of digital currency which has a recorded number of transactions which are
maintained; the new units of the currency are generated by the solution of mathematical problems.

In short hand, it's a digital currency which is created the solving of mathematical problems.

What has Bitcoin done?

From the start of 2021, the price of Bitcoin has been on the rise, with some fluctuations resulting in
lows. From the months January to March, the price of Bitcoin has almost increased by an amount of
$24,000, that's approximately an increase of 70% of its original value in January. This drastic rise has
positively affected investors and Bitcoin owners; however, this rise had led to the computing
industry lacking in their physical hardware stocks of their components.

In September of 2020, Nvidia a cooperation designing graphics processing units for the professional
ang gaming markets, released a series of graphics cards. The Series was called the Ampere series, it
introduced the RTX 3080 and RTX 3090. The graphics cards boasted the best specifications for a
graphics card at the time, they even said that the cards were almost twice as good as the previous
generation, and at a lower price. During this time, Bitcoin was also on the rise slowly. As soon as the
GPUs were released, they were sold out instantaneously. They sold out quickly due to the fact that
RTX 2080 would mine at a hash rate of almost 286MH/s, this would result in a profit of almost £10a
day under the right conditions and with certain overclocks applied. This means that if you bought the
card at stock price, it would pay itself off with a matter of three to four months. Bitcoin miners saw
this as an opportunity and ceased it. After a few days of the graphics cards being out of stock, they
began to surface on eBay for double and sometimes treble the price of MSRP which was £750.

How has it been combatted?

To combat Bitcoin miners from purchasing the graphics cards, Nvidia is said to be limiting the power
and amount of system resources in the newer released graphics cards, cutting their hash rate in half.
There aim is to deter miners from purchasing their cards. However, this is only applicable for those
mining Ethereum; other algorithms will run at their full speed.

After Nvidia said this, they even said that it would be near impossible to get their new graphics
cards, due to those buying for resale.

Content creators such as Linus Tech Tips spoke about the matter on YouTube giving his personal
opinion. He said that Nvidia are only caring about the profits they make and not their community of
gamers. He stated that even car manufactures were having issues, as they needed them for
modelling and other design aspects.

g...have been exposed to a breadth of texts which develop my general
knowledge

Throughout my further reading, | was able to learn about how the
first computer was developed, to how large companies such as
Apple first made their own version of the computer. As well as

14
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that, I’ve read further into the market of cryptocurrencies and how
they are affecting the world.

It can be argued the human brain was the first computer; throughout the 17*" century to the end of
the 19'" century, the word “computer” was first used to describe someone who performed
calculations or computations (1). During the start of the 17* century, John Napier (a Scottish
mathematician) proposed the idea of logarithms, to simplify the complex mathematical calculations
that computers had to carry through. This concept of logarithms is used widely in mathematics and
physics, as well as STEM subjects like engineering.

Further down the timeling, in 1943, the first computer was created by John Mauchly and J. Eckert.
The computer was called the ENIAC {Electrical Numerical Integrator and Calculator). It was a
breakthrough at the time as it used a decimal number system in contrast to binary one. An
advantage of using a denary system was the fact that it was easier to read, as the user didn't have to
know how binary numbers were read; making it more user friendly than older calculators. It was
equipped with a multiplier, a divider and twenty adders (2). If the computer wanted to be used, the
user would have to wire the computer in a certain way to follow the flow of operation in their
program; this would have caused great inconvenience due to the fact that each user may have had a
different operation to carry through. The operation would first have to be written onto punch cards
by punching holes into certain areas of the card. From here an IBM card reader would act as an input
for the written card. The ENIAC would then read the card and the output of the result would then be
displayed on a punch card reader. However, the machine was not small in size, it took up over
eighteen hundred square feet of floor space. This was due to the immense amount of cooling used in
the system, and the large number of vacuum tubes.

15
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i'.vhm is a cryptocurrency?

Cryptocurrency is described as a digital currency in which transactions are verified, its records are
maintained by a decentralized system using cryptography. In simple terms it is a virtual currency
which means it is impossible to counterfeit and double spend. Examples of cryptocurrencies include:
Bitcoin, Dogecein, Ethereum and Binance Coin.

When was the first Cryptocurrency founded?

The first cryptocurrency was created in January of 20089, it was called Bitcoin. The creator was
allegedly Satoshi Mokamoto, he was from Japan. He is known for inventing Bitcoin, implementing the
first blockchain and deploying the first decentralized digital currency.

What is a Blockchain?

Blackchain is defined as an essential digital ledger of transactions that is duplicated and distributed
acrass the entire network of computers on the blockchain. The computers on a blockchain contain a
number of transactions, and each new transaction carried out is recorded by the blockchain, under
the name of the computer. The transactions are recorded by a cryptographic signature called a hash.

A hash is a fixed length of alphanumerical code which is used to represent words, messages or data
of any length.

A hash is linked into bitcoin mining through a graphics cards hash rate. The hash rate is the speed at
which a cryptocurrency device operates at. A hash rate of 60 means that it can decode 60 million
calculations per second.

h...appreciate the systems of beliefs, values, attitudes, customs,
institutions and social relations relevant to global developments and
am able treat all people respectfully and in a suitable manner
appropriate to their culture

As stated above, | wish to begin teaching at my secondary school,
as | believe that if | can help those who want a boost into A Level
Mathematics; allowing for them to have a head start into their sixth
form education. | wish to help increase their understanding so they
can succeed.

During my final year at secondary school, | was appointed by the
headteacher to be Deputy Head Boy and a senior prefect. As apart
of this role, we had to monitor areas of the school, reporting back
to teachers if there were any occurrences. As well as that, we were
given the opportunity to speak to younger students and their

16

Registered charity number 1176813




parents, at celebratory assemblies; and finally take visitors around
the school, showing them what Shirley High School offered.

-------- -7

Alexandra Munn (Head Girl)
Jermaine Konor-Gemfi (Head Boy)
Omm Bhavsar (Deputy Head Boy)

Sophia Nathanael (Deputy Head Girl)
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