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FOREWORD

The Extended Project is the one qualification for which students 
can take all of the credit: it is entirely their own. It gives students the 
chance to explore their passions and become an expert in something 
that really interests them. Our students embarked on this journey in 
the autumn of Year 12. They followed their unique path and, at the 
end of the summer term, produced a cornucopia of projects. 

The journey was not always easy. The students needed to choose a 
question they could commit to, and then plan, research, implement 
and reflect upon their project. This required tenacity, decision 
making, problem solving, organisation, clear time management, the 
ability to work independently, and strong research and analytical 
skills. They kept a detailed log of their progress, recording their 
conversations with their supervisors and carefully noting any 
adjustments to their plan. At the end of the process, each student 
delivered a presentation on their project to a select audience: all of 
them rose to the challenge. The experience will be invaluable in the 
future. The study skills developed are an excellent preparation for 
life at university and future careers. This is why the EPQ is valued so 
highly by universities.  

The students were the driving force behind the projects. Credit is also 
due to their supervisors who gave willingly of their time and provided 
invaluable advice, guidance and support through regular meetings 
with their EPQ students. On occasions, they would have to coax and 
cajole in order to keep them on track. They guided the students to an 
outstanding set of results. It was all worthwhile in the end.  

The following summaries of the EPQ projects highlight the rich 
variety of topics. They show the level of engagement with deep 
questions and the integrity to see the project through to the end. 
The summaries are a celebration of the outstanding success and 
achievements of this year’s EPQ students. They have completed a 
significant journey and, as all would agree, learnt so much along the 
way.  

It has been a pleasure to be involved with such a talented group of 
young people. Their ability to overcome the challenge of studying 
four A Levels, as well as an EPQ, was especially pleasing.

Kevin Langford
EPQ coordinator
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Ali Akhtar 
 
How should we redefine zero to solve its shortcomings? 
 
My EPQ was an extension of my interest in the number zero, which I had already fiddled 
with previously. After discovering zero’s inherent problems (like division by zero), I tried to 
redefine it only to be met with failure. I expected this of course, but that did not deter me 
from wanting to dive into the topic in greater depth, and thus my EPQ journey began. 
Indeed, the harder I tried to search for an answer, the more I realised that every solution 
would have its own flaws and, that upon solving, would create yet more problems. And 
hence began a deadly game of mouse and cat, one that you could never hope to win. 
Regardless, I learnt much of zero’s true nature, and that its problems arose directly from its 
most prized properties. To put it simply, one zero is identical to two zeros, and such a 
property is unique to this number to the extent that you can’t apply the simple logic you can 
with other numbers. To preserve these important properties, the problems are but a minor 
side effect. 
 
Of course my EPQ wasn’t just this, although redefining it was the main aspect. There were 
parts on the number’s history to enable us to better understand its context and how it has 
changed in the past, so that we could maybe take a look at how it could change moving into 
the future. There were also parts looking at how other people attempted to rationalise these 
problems. What I have learnt is that ‘problems worthy of attack prove their worth by fighting 
back’ (Piet Hein), and zero does this in bounds despite its seemingly insignificance. It truly 
has been an enjoyable experience. 
 

 

 

 

 

  
A

LI
A

KH
TA

R
How should we redefine zero to 
solve its shortcomings? 

My EPQ was an extension of my interest in the number zero, which 
I had fiddled with previously. After discovering zero’s inherent 
problems (like division by zero), I tried to redefine it only to be met 
with failure. I expected this of course, but that did not deter me from 
wanting to dive into the topic in greater depth, and thus my EPQ 
journey began. Indeed, the harder I tried to search for an answer, the 
more I realised that every solution would have its own flaws and, that 
upon solving, would create yet more problems. And hence began a 
deadly game of cat and mouse, one that you could never hope to win. 
Regardless, I learnt much of zero’s true nature, and that its problems 
arose directly from its most prized properties. To put it simply, one 
zero is identical to two zeros, and such a property is unique to this 
number to the extent that you can’t apply the simple logic you can 
with other numbers. To preserve these important properties, the 
problems are but a minor side effect. 

Of course my EPQ wasn’t just this, although redefining it was the 
main aspect. There were parts on the number’s history to enable 
us to better understand its context and how it has changed in the 
past, so that we could maybe take a look at how it could change 
moving into the future. There were also parts looking at how other 
people attempted to rationalise these problems. What I have learnt 
is that ‘problems worthy of attack prove their worth by fighting 
back’ (Piet Hein), and zero does this in bounds despite its seemingly 
insignificance. It truly has been an enjoyable experience. 
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Aman Verma  
 
To what extent can CRISPR be applied to fight against cancer? 
  
  
After researching new innovations being developed to fight against cancer, I became 
particularly interested in a newly developed technology named CRISPR-Cas9, which has 
revolutionized gene-editing significantly and has the potential to be used for many life-
threatening diseases, such as cancer.  
 
The applications of this tool are both promising and exciting, and have already lead to a 
spark in scientific research, in not only medicine but agriculture as well. In this essay, I 
explain how CRISPR works and how it originated, whether it can be implemented to fight 
cancer cells, and discuss whether it should. 
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To what extent can CRISPR be 
applied to fight against cancer? 

After researching new innovations being developed to fight against 
cancer, I became particularly interested in a newly developed 
technology named CRISPR-Cas9, which has revolutionized gene-
editing significantly and has the potential to be used for many life-
threatening diseases, such as cancer.  

The applications of this tool are both promising and exciting, and 
have already led to a spark in scientific research, in not only medicine 
but agriculture as well. In this project, I explain how CRISPR works 
and how it originated, whether it can be implemented to fight cancer 
cells, and discuss whether it should. 
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Ashvin Siventhiran 
 
To what extent was the UK's economic performance during the coronavirus pandemic 
a success? 
 
A 9.7% fall in GDP, the steepest drop since records began, £376 billion of government 
spending, and the threat of mass unemployment. This is what occurred as a result of the 
coronavirus pandemic bringing world economies to a grinding stop.  
 
My EPQ investigated whether the UK government’s intervention during the pandemic was 
successful, in terms of macroeconomic objectives. It focused on four areas where the 
government intervened or lacked support: the furlough scheme, the Self-Employed Income 
Support Scheme, the Eat Out to Help Out scheme, and the lack of support for the travel and 
tourism industry. The aim was to investigate whether the government produced a “value for 
money” policy, ensuring that the risk of fraud and loss of taxpayers’ money is worth the 
benefits that arise to the desired groups. 
 
This topic has been heavily reported and there was a wide range of sources with relevant 
information, such as research briefings from Parliament Select Committees, the Office for 
National Statistics (ONS), HM Revenue & Customs (HMRC). I critically analysed their 
findings and offered my own view on alternative approaches the government could have 
used, comparing its economic policies with the US and EU members.  
 
While conducting my research, it was evident that the government was faced with the largest 
crisis in peacetime history, and organisations around the world struggled to cope with the 
chaos caused by the novel coronavirus. The majority of government intervention was 
justified, despite the large spike in national debt. However, this could have been reduced by 
better preparation for such an event. 
 

 

 

  

To what extent was the UK’s 
economic performance during 
the coronavirus pandemic a 
success?

A 9.7% fall in GDP, the steepest drop since records began, £376 billion 
of government spending, and the threat of mass unemployment. This 
is what occurred as a result of the coronavirus pandemic bringing 
world economies to a grinding stop.

My EPQ investigated whether the UK government’s intervention 
during the pandemic was successful, in terms of macroeconomic 
objectives. It focused on four areas where the government either 
intervened or lacked support: the furlough scheme, the Self-
Employed Income Support Scheme, the Eat Out to Help Out scheme, 
and the lack of support for the travel and tourism industry. The aim 
was to investigate whether the government produced a “value for 
money” policy, ensuring that the risk of fraud and loss of taxpayers’ 
money was worth the benefits that arose for the desired groups.

This topic has been heavily reported and there was a wide range of 
sources with relevant information, such as research briefings from 
Parliament Select Committees, the Office for National Statistics 
(ONS), HM Revenue & Customs (HMRC). I critically analysed their 
findings and offered my own view on alternative approaches the 
government could have used, comparing its economic policies with 
the US and EU members.

While conducting my research, it was evident that the government 
was faced with the largest crisis in peacetime history, and 
organisations around the world struggled to cope with the chaos 
caused by the novel coronavirus. The majority of government 
intervention was justified, despite the large spike in national debt. 
However, this could have been reduced by better preparation for 
such an event.
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Balasivan Dhanapal 
 

How do we produce a sufficient amount of energy in the UK while meeting 
international climate targets? 
  
  
This EPQ explored the methods that could be used to produce enough energy to meet our 
demands in the UK while meeting international climate targets. Climate change is a huge 
issue and, in my opinion, needs to be solved to protect the environment and the future of 
humanity. The project focused on the UK as it would make the task more manageable and 
would make the argument more focused instead of diluting efforts worldwide in which the 
options would be different for each continent.  

There is a focus on 3 different aspects in which ways can be looked at to reduce our 
emissions as a country. The 3 aspects are: 

 Explore using energy sources that are currently used and can be further relied on. This 
section, looked at Nuclear fission with uranium, wind energy and solar energy 

 Explore using energy sources which does not currently work in a practical sense. This 
section, looked at nuclear fusion, nuclear fission with thorium and hydrogen  

 Explore ways to reduce our energy consumption and our emissions. This focused on 
changes that could be made to the transport and building sectors and looked at carbon 
capture and storage to reduce emissions 

  
Each subsection included a brief explanation on how it worked, the pros and cons and 
whether it can be implemented well in this country. Energy options such as geothermal and 
hydroelectric power were excluded as it would be unfeasible in the UK. 
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How do we produce a sufficient 
amount of energy in the UK 
while meeting international 
climate targets?

My EPQ explored the methods that could be used to produce enough 
energy to meet our demands in the UK while meeting international 
climate targets. Climate change is a huge issue and, in my opinion, 
needs to be solved to protect the environment and the future of 
humanity. The project focused on the UK as it would make the task 
more manageable and would make the argument more focused, 
instead of diluting efforts worldwide in which the options would be 
different for each continent.

The project focused on 3 different aspects to reduce our emissions 
as a country. These are:

	� Explore using energy sources that are currently used and can 
be further relied on. This section, looked at Nuclear fission with 
uranium, wind energy and solar energy

	� Explore using energy sources which does not currently work in a 
practical sense. This section, looked at nuclear fusion, nuclear 
fission with thorium and hydrogen

	� Explore ways to reduce our energy consumption and our 
emissions. This focused on changes that could be made to the 
transport and building sectors and looked at carbon capture 
and storage to reduce emissions

Each subsection included a brief explanation on how it worked, the 
pros and cons and whether it can be implemented well in this country. 
Energy options such as geothermal and hydroelectric power were 
excluded as it would be unfeasible in the UK.
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Catherine Oo 

To what extent should vaping be used as an alternative to smoking tobacco? 

Vaping. Cigarettes. All forms of gadgets that help a user to inhale nicotine. Since the early 
19th century, people have been involved in consumption of nicotine in various forms, yet 
negative impacts have been caused. The most recent form being vapes is supposedly 
known to be a better alternative. My EPQ, researched and assessed the effect of vaping on 
the environment, economy, and general health. 

According to my research, secondary vaping is a possibility, putting 53% of youth at risk for 
bronchitis and 40% of them at risk for bronchitis themselves, due to second hand exposure 
of vapes. I also learned that medical research is constantly changing, and that at first 
scientists had found that low doses of nicotine can improve people's concentration and 
potentially treat ADHD. However, I later discovered that the effect is too brief, and instead, 
people are becoming too addicted, experiencing frequent headaches and nausea in turn 
causing difficulties whilst trying to concentrate.  

Some people may vape out of peer pressure or because the different flavour options interest 
them, but a case study of a 15-year-old schoolgirl showed that vaping can cause symptoms 
such as rapid heartbeat, vomiting, trouble urinated and pneumonia. This was later diagnosed 
with E-cigarette or Vaping Product Associated Lung Injury (EVALI). Her reflection from this 
was that “vapes look innocent but it could kill you. It’s so scary.”  

Through my EPQ, I explored the pros and cons of vaping and with the help of primary and 
secondary data it helped me conclude that vapes may not potentially be a better alternative 
when considered in balance.  
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To what extent should vaping 
be used as an alternative to 
smoking tobacco? 

Vaping. Cigarettes. All forms of gadgets that help a user to inhale 
nicotine. Since the early 19th century, people have been involved 
in consumption of nicotine in various forms, yet negative impacts 
have been caused. The most recent form being vapes is supposedly 
known to be a better alternative. My EPQ researched and assessed 
the effect of vaping on the environment, economy, and general 
health. 

According to my research, secondary vaping is a possibility, putting 
53% of youth at risk for bronchitis and 40% of them at risk for 
bronchitis themselves, due to second hand exposure of vapes. I 
also learned that medical research is constantly changing, and that 
at first scientists had found that low doses of nicotine can improve 
people’s concentration and potentially treat ADHD. However, I 
later discovered that the effect is too brief, and instead, people 
are becoming too addicted, experiencing frequent headaches and 
nausea in turn causing difficulties whilst trying to concentrate.  

Some people may vape out of peer pressure or because the different 
flavour options interest them, but a case study of a 15-year-old 
schoolgirl showed that vaping can cause symptoms such as rapid 
heartbeat, vomiting, trouble urinating and pneumonia. This was later 
diagnosed with E-cigarette or Vaping Product Associated Lung 
Injury (EVALI). Her reflection from this was that “vapes look innocent 
but it could kill you. It’s so scary.”  

Through my EPQ, I explored the pros and cons of vaping and with 
the help of primary and secondary data it helped me conclude that 
vapes may not potentially be a better alternative when considered 
in balance.  
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Daanish Ansari 

 
To what extent does the science behind nuclear energy limit its implementation? 

This EPQ seeks to investigate and discuss the science behind nuclear energy, in particular 
nuclear fusion, alongside possible limitations that arise due to the complex nature of the 
process. The implications of this research are critical to alleviate the incomprehension of a 
topic that will be of great importance both in the present and in the future. To answer this 
problem, analysis of the most prominent subcategory of fusion- thermonuclear- is both 
assessed and explained in a context that relates to its possible usage on Earth. Results 
show that the science is understood in theory, but it cannot be successfully applied in a 
practical and efficient manner as of yet. The project, however, concludes that the 
implementation of nuclear energy is volatile due to its novelty, and in the future the 
limitations will likely no longer be purely scientific.   
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To what extent does the 
science behind nuclear energy 
limit its implementation? 

My EPQ seeks to investigate and discuss the science behind nuclear 
energy, in particular nuclear fusion, alongside possible limitations 
that arise due to the complex nature of the process. The implications 
of this research are critical to alleviate the incomprehension of 
a topic that will be of great importance both in the present and in 
the future. To answer this problem, analysis of the most prominent 
subcategory of fusion, thermonuclear, is both assessed and 
explained in a context that relates to its possible usage on Earth. 
Results show that the science is understood in theory, but it cannot 
currently be successfully applied in a practical and efficient manner. 
My project, however, concludes that the implementation of nuclear 
energy is volatile due to its novelty, and in the future the limitations 
will likely no longer be purely scientific.
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Modern(ist) Approaches 
to Poetry; How Do Pound 
and Eliot Approach Poetic 
Conventions? 

My project investigates a modern approach to poetic conventions 
through analysing the ways in which the emblematic modernist 
poets, T.S. Eliot and Ezra Pound, deal with language, theme, and 
form. Their attitude towards these literary devices can be understood 
through the lens of disillusionment, a feeling at the heart of the wider 
modernist movement, and defined by reinvention, where existing 
literary techniques are espoused and revised as a means to achieve 
modernity. In doing so, the project primarily refers to the works of 
Pound and Eliot, particularly their poetry and literary theory, in order 
to evidence and analyse their approaches to each convention, and 
then understand their developed and applied methodology. The 
writings of a range of literary critics are often used as a medium to 
further expound on Pound and Eliot’s theories, or to provide analysis 
to their work. It is made clear, in the body of the written report, how 
Eliot and Pound strived to overcome the confines of language by 
adopting the technique of the symbol, and the way in which they 
compounded and built on past works to convey their dissatisfaction 
with the modern world, their use of form being interwoven throughout. 
Ultimately, their poetry succeeded in being revolutionary and salient 
in the context of twentieth century Anglo-American literature, 
however, this came at the cost of their readability. Moreover, 
although recognised by critics, Pound and Eliot’s elusive writing style 
has rendered them unpopular with a contemporary audience.  
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Dorina Nentcheva 
 
Modern(ist) Approaches to Poetry;  
How Do Pound and Eliot Approach Poetic Conventions? 

  
  

This project investigates a modern approach to poetic conventions through analysing the ways 
in which the emblematic modernist poets, T.S. Eliot and Ezra Pound, deal with language, 
theme, and form. Their attitude towards these literary devices can be understood through the 
lens of disillusionment, a feeling at the heart of the wider modernist movement, and defined 
by reinvention, where existing literary techniques are espoused and revised as a means 
to achieve modernity. In doing so, the project primarily refers to the works of Pound and Eliot, 
particularly their poetry and literary theory, in order to evidence and analyse their approaches 
to each convention, and then understand their developed and applied methodology. The 
writings of a range of literary critics are often used as a medium to further expound on Pound 
and Eliot’s theories, or to provide analysis to their work. It is made clear, in the body of the 
written report, how Eliot and Pound strived to overcome the confines of language by adopting 
the technique of the symbol, and the way in which they compounded and built on past works 
to convey their dissatisfaction with the modern world, their use of form being interwoven 
throughout. Ultimately, their poetry succeeded in being revolutionary and salient in the context 
of twentieth century Anglo-American literature, however, this came at the cost of their 
readability. Moreover, although recognised by critics, Pound and Eliot’s elusive writing style 
has rendered them unpopular with a contemporary audience.  
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Ishir Sharma  
 
 
The Impact of support structures upon the mental health of patients diagnosed with 
childhood leukaemia has been successful. How valid is this claim?   
    
Childhood Leukaemia is a life-altering disease and thus it is vital we explore the 
psychological wellbeing of younger patients in tandem with further research into improving 
treatment. This Alternative Hypothesis test is comprised of data from several external 
studies with the aim of evaluating the efficacy of support structures in relation to the 
neurocognitive effects of Childhood Leukaemia, especially in its most common form of Acute 
Lymphoblastic Leukaemia, on younger patients. The methodology follows two phases:  

 Phase 1: generating prevalent factors/psychological outcomes of Childhood 
Leukaemia  

 Phase 2: exploring the impact of support structures on the mental health of ALL 
patients in relation to factors generated in Phase 1  

 
My findings include an amalgamation of objective data and anecdotal evidence used to 
supplement it in order to inform through a holistic approach – this was particularly evident 
when linking the efficacy of support structures to prevalent factors such as Socio-economic 
status and the wider familial impact. The field of paediatric oncology is continually 
developing, and I hope this project helps provide a useful insight into the future of 
intervention studies, particularly in balancing long-term support through a tailored approach 
for patients at a remarkably fragile period of life.  
 
Due to the supposed ‘rarity’ of ALL, the condition is often misdiagnosed, and early treatment 
is not provided adequately – this not only reduces life expectancy significantly (to less than 5 
years) but also exposes a larger proportion of both the young and old demographic to life 
changing cancer treatment and palliative care; with that comes an insurmountable 
psychological burden which this EPQ hopes to explore. 
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The Impact of support 
structures upon the mental 
health of patients diagnosed 
with childhood leukaemia has 
been successful. How valid is 
this claim? 

Childhood Leukaemia is a life-altering disease and thus it is vital we 
explore the psychological wellbeing of younger patients in tandem 
with further research into improving treatment. This Alternative 
Hypothesis test is comprised of data from several external studies 
with the aim of evaluating the efficacy of support structures in relation 
to the neurocognitive effects of Childhood Leukaemia, especially 
in its most common form of Acute Lymphoblastic Leukaemia, on 
younger patients. The methodology follows two phases:  

	� Phase 1: generating prevalent factors/psychological outcomes 
of Childhood Leukaemia

	� Phase 2: exploring the impact of support structures on the 
mental health of ALL patients in relation to factors generated in 
Phase 1

My findings include an amalgamation of objective data and anecdotal 
evidence used to supplement it in order to inform through a holistic 
approach – this was particularly evident when linking the efficacy 
of support structures to prevalent factors such as Socio-economic 
status and the wider familial impact. The field of paediatric oncology 
is continually developing, and I hope this project helps provide a 
useful insight into the future of intervention studies, particularly 
in balancing long-term support through a tailored approach for 
patients at a remarkably fragile period of life.  

Due to the supposed ‘rarity’ of ALL, the condition is often 
misdiagnosed, and early treatment is not provided adequately – this 
not only reduces life expectancy significantly (to less than 5 years) 
but also exposes a larger proportion of both the young and old 
demographic to life changing cancer treatment and palliative care; 
with that comes an insurmountable psychological burden which this 
EPQ hopes to explore.
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James Dhanraj 

To what extent is metabolism the main factor in why humans can gain or lose weight? 

Metabolism is all the chemical reactions that occur in every cell of the body that are 
responsible for converting the food and drink that we consume throughout our day into 
energy, which we use to maintain ourselves and grow. This energy is produced when 
calories, the measurement for the amount energy in an item of food and drink, reacts with 
oxygen. A person will burn a specific number of calories everyday just to maintain 
themselves, such as maintaining body temperature and breathing. This is called the Basal 
Metabolic Rate. People with a faster metabolism will have a faster basal metabolic rate and 
will use more calories to maintain themselves compared to someone with a slow basal 
metabolic rate, therefore people with higher metabolisms find it harder to gain weight as they 
need a lot more excess calories to be stored as fat, due to the fact that their body uses more 
calories as opposed to someone with a slow metabolism. 

The project explores the extent to which human metabolism is actually responsible for a 
person's ability to gain or lose weight. It will look upon other factors that could play an equal, 
yet possibly more influential role in weight loss or gain, such as mental health and how it 
contributes to weight loss or gain, including problems such as depression. Each section 
explains the extent to which each factor contributes towards weight gain and loss and 
concludes on what is the main factor in gaining and losing weight. 
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To what extent is metabolism 
the main factor in why humans 
can gain or lose weight? 

Metabolism is all the chemical reactions that occur in every cell of 
the body that are responsible for converting the food and drink 
that we consume throughout our day into energy, which we use to 
maintain ourselves and grow. This energy is produced when calories, 
the measurement for the amount energy in an item of food and drink, 
reacts with oxygen. A person will burn a specific number of calories 
everyday just to maintain themselves, such as maintaining body 
temperature and breathing. This is called the Basal Metabolic Rate. 
People with a faster metabolism will have a faster basal metabolic 
rate and will use more calories to maintain themselves compared 
to someone with a slow basal metabolic rate, therefore people 
with higher metabolisms find it harder to gain weight as they need 
a lot more excess calories to be stored as fat, due to the fact that 
their body uses more calories as opposed to someone with a slow 
metabolism. 

My project explores the extent to which human metabolism is 
actually responsible for a person’s ability to gain or lose weight. It 
will look upon other factors that could play an equal, yet possibly 
more influential role in weight loss or gain, such as mental health and 
how it contributes to weight loss or gain, including problems such as 
depression. Each section explains the extent to which each factor 
contributes towards weight gain and loss and concludes on what is 
the main factor in gaining and losing weight.
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Jiana Shah 

To what extent do sociological, economical and legislative factors create and 
perpetuate the Pink Tax? 

The Pink Tax is a form of gender discrimination, an issue which women are made to endure 
at some point during their life, either directly or indirectly. It is a price discrepancy of products 
and services marketed towards women which cost more than a similar version marketed 
towards men. In the UK, girls and women are charged 37% more for toys, cosmetics and 
clothes in comparison to men. This injustice is made worse by the gender pay gap, women 
are being affected from both sides: they are earning less and paying more. In my research 
through a questionnaire conducted within the year group, 54% of the participants had not 
heard of the Pink Tax and there was an inconsistency where 100% of female’s believed that 
menstrual hygiene products should not be taxed while those responses which said they 
should were males.  

There is invariably misinformation surrounding gender related subjects. My project 
concentrates on three main aspects; social, economic and legal factors which assist its 
primary production and development thereafter, (1) how society has produced and sustained 
certain ideologies through gender socialisation, identity and stereotypes (2) how the 
economy is regulated and its motivation to allow this to persist through business objectives 
and behavioural economics (3) how legislature has enabled it to exist but can only 
ameliorate to a certain extent. In actuality, equal is subjective and businesses take 
advantage of this and since the ‘tax’ is not levied by the government themselves, equity will 
not be achieved by providing the same prices alone, it requires education so that the 
individual can take responsibility for their purchasing as they are responsible for changing 
this issue in the long term. 
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To what extent do sociological, 
economical and legislative 
factors create and perpetuate 
the Pink Tax? 

The Pink Tax is a form of gender discrimination, an issue which women 
are made to endure at some point during their life, either directly or 
indirectly. It is a price discrepancy of products and services marketed 
towards women which cost more than a similar version marketed 
towards men. In the UK, girls and women are charged 37% more for 
toys, cosmetics and clothes in comparison to men. This injustice is 
made worse by the gender pay gap, women are being affected from 
both sides: they are earning less and paying more. In my research 
through a questionnaire conducted within the year group, 54% 
of the participants had not heard of the Pink Tax and there was 
an inconsistency where 100% of female’s believed that menstrual 
hygiene products should not be taxed while those responses which 
said they should were males.  

There is invariably misinformation surrounding gender related 
subjects. My project concentrates on three main aspects; social, 
economic and legal factors which assist its primary production 
and development thereafter, (1) how society has produced and 
sustained certain ideologies through gender socialisation, identity 
and stereotypes (2) how the economy is regulated and its motivation 
to allow this to persist through business objectives and behavioural 
economics (3) how legislature has enabled it to exist but can only 
ameliorate to a certain extent. In actuality, equal is subjective and 
businesses take advantage of this and since the ‘tax’ is not levied by 
the government themselves, equity will not be achieved by providing 
the same prices alone, it requires education so that the individual 
can take responsibility for their purchasing as they are responsible 
for changing this issue in the long term. 
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Kaizen Rai 
 
How effective is visualisation for young athletes?  
 
In the context of sports, research has been conducted on the effects of visualisation and 
whether it enhances performance. It is an umbrella term which has different techniques that 
have branched off of it such as motor imagery, hypnosis and more.  
Though there have been many studies proving the idea that visualisation improves 
performance, why is there still a lack of athletes or sports psychologists who dedicate their 
time and training towards this form of cognitive training?  
 
The purpose of this project was to spread awareness to younger athletes about the benefits 
of visualisation, whilst looking at variables that may affect the extent to which visualisation 
improves or hinders one’s game.  
 
It was found that as little as one hour of visualisation before a session can improve the 
outcome of penalty kicks. Upon further analysis, it was found that variables, such as the 
person’s personality, as well as the presence of a crowd also affected the outcome of the 
penalty kicks. Someone who was less confident and more anxious performed worse in the 
presence of a crowd in comparison to someone who was more confident and less anxious, 
and the other way round.  
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How effective is visualisation 
for young athletes? 

In the context of sports, research has been conducted on the 
effects of visualisation and whether it enhances performance. It is 
an umbrella term which has different techniques that have branched 
off of it such as motor imagery, hypnosis and more.

Though there have been many studies proving the idea that 
visualisation improves performance, why is there still a lack of 
athletes or sports psychologists who dedicate their time and training 
towards this form of cognitive training?

The purpose of my project was to spread awareness to younger 
athletes about the benefits of visualisation, whilst looking at variables 
that may affect the extent to which visualisation improves or hinders 
one’s game.

It was found that as little as one hour of visualisation before a session 
can improve the outcome of penalty kicks. Upon further analysis, it 
was found that variables, such as the person’s personality, as well as 
the presence of a crowd also affected the outcome of the penalty 
kicks. Someone who was less confident and more anxious performed 
worse in the presence of a crowd in comparison to someone who 
was more confident and less anxious.
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Krish Jain 
 
To what extent will A.I transform the detection, prevention, and diagnosis of disease? 
 
The medical world is being renovated and revitalised thanks to new technologies that are 
powered by AI. Millions of patients and medical professionals interact with some form of AI 
every day. Therefore, along with a desire to pursue computer science, specifically artificial 
intelligence at university, I was inspired to research the impact of new AI technology in the 
field of medicine. 
 
By analysing the past, researching the current technologies and treatments used, I predicted 
the future success of AI using several case studies. From diagnosing skin cancer to 
controlling robotic hands that perform surgery, AI is now used more than ever in the world of 
medicine. For my EPQ, I decided to focus on 4 key areas of medicine, fields of medicine that 
people interact with almost every day: radiology, cardiology, dermatology and surgery. 
 
The EPQ has enabled me to achieve a head start on aspects of my university course, not 
only giving me the advantage to cope with my academic studies, but also enabling me to 
demonstrate my new-gained knowledge in any interviews. I have built a strong foundation 
pertaining to the field of AI, and I plan to continue building upon this throughout my university 
years. 
 

 

 

 

 
 

 

  

KR
IS

H
 

JA
IN

 
To what extent will AI transform 
the detection, prevention, and 
diagnosis of disease? 

The medical world is being renovated and revitalised thanks to new 
technologies that are powered by AI. Millions of patients and medical 
professionals interact with some form of AI every day. Therefore, 
along with a desire to pursue computer science, specifically artificial 
intelligence at university, I was inspired to research the impact of 
new AI technology in the field of medicine.

By analysing the past, researching the current technologies and 
treatments used, I predicted the future success of AI using several 
case studies. From diagnosing skin cancer to controlling robotic 
hands that perform surgery, AI is now used more than ever in the 
world of medicine. For my EPQ, I decided to focus on 4 key areas of 
medicine, fields of medicine that people interact with almost every 
day: radiology, cardiology, dermatology and surgery.

My EPQ enabled me to achieve a head start on aspects of my 
university course, not only giving me the advantage to cope with my 
academic studies, but also allowing me to demonstrate my new-
gained knowledge in any interviews. I have built a strong foundation 
pertaining to the field of AI, and I plan to continue building upon this 
throughout my university years.
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Leeona Paulson 

 

‘Assessing the relative significance of neuroplasticity as the main cause of phantom 
limb sensations’ 

Phantom Limbs are sensations felt by a patient wherein a limb that is not present in the 
body, usually due to amputation, is still perceived by them as a part of their body. They often 
believe that it functions normally. These sensations may include pressure, temperature, 
vibration and pain.  

My EPQ explored the various factors that cause these sensations, and made an assessment 
on which cause is most responsible for it. Some key causes that I explored in my essay 
include are neuroplasticity and Cortical Reorganisation, peripheral nerves and neuromas, 
body image, genetics, and pain in the limb pre-amputation 

Phantom Limb sensations are still under research, and there is no distinct factor that has 
been pinned as the cause – it is fair to say that more than one of the aforementioned factors 
may lead to the formation of these sensations.  However, my research allows me to 
conclude that neuroplasticity of the brain is most significant in the occurrence of phantom 
limbs; it is supported by several case studies and experiments, and since it occurs all the 
time, it is not limited to the time of the amputation which makes it more reliable.  
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Assessing the relative 
significance of neuroplasticity 
as the main cause of phantom 
limb sensations 

Phantom Limbs are sensations felt by a patient wherein a limb that is 
not present in the body, usually due to amputation, is still perceived 
by them as a part of their body. They often believe that it functions 
normally. These sensations may include pressure, temperature, 
vibration and pain.  

My EPQ explored the various factors that cause these sensations, and 
made an assessment on which cause is most responsible for it. Some 
key causes that I explored in my essay include are neuroplasticity 
and Cortical Reorganisation, peripheral nerves and neuromas, body 
image, genetics, and pain in the limb pre-amputation 

Phantom Limb sensations are still under research, and there is no 
distinct factor that has been pinned as the cause. It is fair to say 
that more than one of the aforementioned factors may lead to the 
formation of these sensations. However, my research led me to 
conclude that neuroplasticity of the brain is most significant in the 
occurrence of phantom limbs; it is supported by several case studies 
and experiments, and since it occurs all the time, it is not limited to 
the time of the amputation which makes it more reliable.  
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Muaz Gull  
 
To what extent should criminals with mental disorders be prosecuted with more 
leniency? 
 
The link between mental disorders and the law has gained increasing levels of research, yet 
a suitable decision, satisfying all parties involved, is unable to be reached. Both sides of the 
argument present valid chains of reasoning to support their viewpoint, but a decision needs to 
be made. It has been established that criminals with mental disorders do not have complete 
control over their actions, but it is also unfair on society to let those people be free and behave 
in an illegal, and potentially harmful, manner without any consequences.  
 
This report aims to determine which side has the strongest argument, in order to find a suitable 
answer to the question at hand. A mental disorder can simply be defined as a clinically 
significant disturbance in an individual’s cognition, emotional regulation, or behaviour; 
however, it has been found in the report that mental disorders are not as simple as that. The 
findings from the research suggests that both sides of the argument have valid claims, so it is 
unfeasible to push for just one way. On this basis, it was decided that it would be most suitable 
to have an alternative system of the criminal law justice process, to accommodate those 
criminals with mental disorders. The introduction of such a system raises many questions and 
concerns itself, but there were also many other issues raised when trying to find a suitable 
solution. These concerns also are answered in their respectful sections.  
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To what extent should criminals 
with mental disorders be 
prosecuted with more leniency?

The link between mental disorders and the law has gained increasing 
levels of research, yet a suitable decision, satisfying all parties 
involved, is unable to be reached. Both sides of the argument present 
valid chains of reasoning to support their viewpoint, but a decision 
needs to be made. It has been established that criminals with mental 
disorders do not have complete control over their actions, but it is 
also unfair on society to let those people be free and behave in an 
illegal, and potentially harmful, manner without any consequences.

My project aims to determine which side has the strongest argument, 
in order to find a suitable answer to the question at hand. A mental 
disorder can simply be defined as a clinically significant disturbance 
in an individual’s cognition, emotional regulation, or behaviour; 
however, it has been found in the report that mental disorders are 
not as simple as that. The findings from the research suggests that 
both sides of the argument have valid claims, so it is unfeasible to 
push for just one way. On this basis, it was decided that it would be 
most suitable to have an alternative system of the criminal law justice 
process, to accommodate those criminals with mental disorders. The 
introduction of such a system raises many questions and concerns 
itself, but there were also many other issues raised when trying to 
find a suitable solution. These concerns also are answered in their 
respectful sections.
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Pranay Elligaram 

To what extent are Machines capable of becoming more intelligent than their 
creators? 

In September 1955, a professor of mathematics at Dartmouth College stated that "every 
aspect of learning or any other feature of intelligence can in principle be so precisely described 
that a machine can be made to simulate it." McCarthy named this new field of study “Artificial 
Intelligence,” and proposed that he could make significant advances in developing machines 
that could “use language form abstractions and concepts, solve kinds of problems now 
reserved for humans, and improve themselves." John McCarthy is now well-renowned as the 
‘Father of Artificial Intelligence’ but true artificial intelligence, as McCarthy conceived it, 
continues to elude us.  

One of the great challenges of defining this field of study in computer science is that the idea 
of Artificial Intelligence having enough intelligence to overcome their creators. This can be 
perceived for better or worse and therefore is dividing many scientists regarding whether they 
would want to go through with the idea or whether it is a decision that is worth willing to take 
a risk.  

My project was based on what the term intelligence truly means and whether the risk of adding 
intelligence similar to humans in a machine is worth taking the risk. The question I tackled is 
to what extent are Machines capable of becoming more intelligent than their creators?  
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To what extent are Machines 
capable of becoming more 
intelligent than their creators? 

In September 1955, a professor of mathematics at Dartmouth 
College stated that “every aspect of learning or any other feature of 
intelligence can in principle be so precisely described that a machine 
can be made to simulate it.” McCarthy named this new field of study 
“Artificial Intelligence,” and proposed that he could make significant 
advances in developing machines that could “use language form 
abstractions and concepts, solve kinds of problems now reserved 
for humans, and improve themselves.” John McCarthy is now well-
renowned as the ‘Father of Artificial Intelligence’ but true artificial 
intelligence, as McCarthy conceived it, continues to elude us.

One of the great challenges of defining this field of study in computer 
science is that the idea of Artificial Intelligence having enough 
intelligence to overcome their creators. This can be perceived for 
better or worse and therefore is dividing many scientists regarding 
whether they would want to go through with the idea or whether it is 
a decision that is worth willing to take a risk.

My project was based on what the term intelligence truly means and 
whether the risk of adding intelligence similar to humans in a machine 
is worth taking the risk. The question I tackled is to what extent are 
Machines capable of becoming more intelligent than their creators?
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Rocco Dhonsi 
 
To what extent is the UK a global power? 
 
My project analyses the UK’s fall from power and whether it is still a ‘global power’.  I 
analyse both China and the US and compare the UK’s status and power around the world 
with them. As China’s economic power increases, this brings both hard and soft power 
benefits.  
 
Overall, the UK is still a global power, however this position is at risk of slipping away due to 
funding cuts to both the military and the BBC. China is also likely to become more dominant 
and may take over in areas where the UK traditionally dominates. 
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To what extent is the UK a 
global power? 

My project analyses the UK’s fall from power and whether it is still a 
‘global power’. I analyse both China and the US and compare the UK’s 
status and power around the world with them. As China’s economic 
power increases, this brings both hard and soft power benefits.

Overall, the UK is still a global power, however this position is at risk 
of slipping away due to funding cuts to both the military and the BBC. 
China is also likely to become more dominant and may take over in 
areas where the UK traditionally dominated.
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Sanvi Dhonsi 
 
To what extent do photo-sharing applications drive the prevalence of anorexia 
nervosa in 16-25 yr olds in the UK? 
 
This project aims to investigate the principal contributing factor in the development of 
anorexia nervosa and which factor contributes the most to the increasing prevalence of the 
disorder. The body of this report explores a number of influential factors, encompassing 
different viewpoints from psychology to biology to culture. Genetic predisposal, psychological 
influence and sociocultural influence are the three overarching sections examined, with 
further subsections in each, which all provide supplementary detail and complementary 
studies.  
 
As a result of researching this topic, the report concludes that there is a correlation between 
the use of photo-sharing apps and the development of anorexia nervosa. Furthermore, 
genetics was also acknowledged as a potential risk factor which increases an individual’s 
vulnerability to developing anorexia nervosa due to inherent personality traits and 
temperaments caused by genes. However, the conclusive statement of this report is that the 
interlinking nature of each type of influence means that one factor cannot be solely blamed. 
Therefore, it is almost impossible to state that photo-sharing apps are the main contributor to 
the development of anorexia nervosa, but rather that photo-sharing apps drive the 
prevalence of anorexia nervosa to an extent.  
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To what extent do photo-
sharing applications drive the 
prevalence of anorexia nervosa 
in 16-25 yr olds in the UK?

My project aims to investigate the principal contributing factor in 
the development of anorexia nervosa and which factor contributes 
the most to the increasing prevalence of the disorder. The body of 
this report explores a number of influential factors, encompassing 
different viewpoints from psychology to biology to culture. Genetic 
predisposal, psychological influence and sociocultural influence are 
the three overarching sections examined, with further subsections 
in each, which all provide supplementary detail and complementary 
studies.

As a result of researching this topic, my report concludes that 
there is a correlation between the use of photo-sharing apps and 
the development of anorexia nervosa. Furthermore, genetics 
was also acknowledged as a potential risk factor which increases 
an individual’s vulnerability to developing anorexia nervosa due 
to inherent personality traits and temperaments caused by 
genes. However, the conclusive statement of this report is that 
the interlinking nature of each type of influence means that one 
factor cannot be solely blamed. Therefore, it is almost impossible 
to state that photo-sharing apps are the main contributor to the 
development of anorexia nervosa, but rather that photo-sharing 
apps drive the prevalence of anorexia nervosa to an extent.
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Shady Maark 

To what extent should Vaccinations be made Compulsory in England?  
  
Vaccinations are seen to be one of the greatest public health achievements in history, as they 
are the most reliable and economical method of preventing disease, substantiated by the 
hundreds of thousands of lives saved every year. However, considering the current COVID-
19 situation regarding the health of millions globally, vaccinations, their importance, and any 
hidden effects have been brought to light by the public and media outlets alike. Governmental 
bodies, medical professionals and decision-makers have all come under scrutiny from the 
general population due to the stress that the pandemic has caused them. It is impossible to 
be certain whether their claims have any legitimacy or not as anything could happen behind 
the closed door of government, but it is important to discuss in order to find an overall positive 
outcome for the health of the human population. This report will discuss the situation in 
England for the most part, but it is important to detail other countries to provide context for the 
situation. However, the general situation regarding COVID-19 is one matter, and vaccinations 
in themselves are another, specifically compulsory vaccination. Vaccination has always been 
a very heated topic, as the reliability and legitimacy of vaccines is unknown to the public, so 
there has always been a decision to make regarding trust. However, mandates being passed 
for vaccination is an entirely different argument, due to the ethical dilemma of a lack of freedom 
and the trust on one hand, and the safety and maintenance of public health as well as the 
economy, on the other. Therefore, this report will analyse the current state of vaccination due 
to COVID-19, both in England and worldwide, the effects of vaccinations, the scientific and 
ethical arguments surrounding them, and to what extent they should be made compulsory.  
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To what extent should 
Vaccinations be made 
Compulsory in England? 

Vaccinations are seen to be one of the greatest public health 
achievements in history, as they are the most reliable and economical 
method of preventing disease, substantiated by the hundreds of 
thousands of lives saved every year. However, considering the 
current COVID-19 situation regarding the health of millions globally, 
vaccinations, their importance, and any hidden effects have been 
brought to light by the public and media outlets alike. Governmental 
bodies, medical professionals and decision-makers have all come 
under scrutiny from the general population due to the stress that the 
pandemic has caused them. It is impossible to be certain whether 
their claims have any legitimacy or not as anything could happen 
behind the closed door of government, but it is important to discuss 
in order to find an overall positive outcome for the health of the 
human population. My report will discuss the situation in England for 
the most part, but it is important to detail other countries to provide 
context for the situation. However, the general situation regarding 
COVID-19 is one matter, and vaccinations in themselves are another, 
specifically compulsory vaccination. Vaccination has always been 
a very heated topic, as the reliability and legitimacy of vaccines is 
unknown to the public, so there has always been a decision to make 
regarding trust. However, mandates being passed for vaccination is 
an entirely different argument, due to the ethical dilemma of a lack of 
freedom and the trust on one hand, and the safety and maintenance 
of public health as well as the economy, on the other. Therefore, my 
report will analyse the current state of vaccination due to COVID-19, 
both in England and worldwide, the effects of vaccinations, the 
scientific and ethical arguments surrounding them, and to what 
extent they should be made compulsory.
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Shreyaan Gangal 

 

How does the Scanning Tunnelling Microscope use quantum tunnelling and how is 
the device being applied in other fields? 

The project discusses a brief history of the idea of wave-particle duality, a concept that 
demonstrates that not only do light and EM waves have particle properties, but also that 
particles exhibit wave-like properties. The project then motivates the time independent 
Schrödinger equation that governs the wave-like nature of all quantum particles, using the 
infinite square well problem. After finding the Schrödinger equation, it is solved to 
demonstrate how to find the wave-function of an electron in the potential barrier problem, a 
problem that will be used to demonstrate quantum tunnelling, a phenomenon that states that 
there is a non-zero probability of a quantum particle being found in a classically forbidden 
region. This problem mirrors the fundamental principle of how quantum tunnelling occurs in a 
scanning tunnelling microscope, and how an image can resultantly be formed of a sample 
surface. Finally, the future development and technology that the STM brings to the modern 
world is investigated, an important application particularly being explored, the creation of 
quantum dots. 

 

 

 

 

  

SH
RE

YA
A

N
G

A
N

G
A

L
How does the Scanning 
Tunnelling Microscope use 
quantum tunnelling and how 
is the device being applied in 
other fields? 

My project discusses a brief history of the idea of wave-particle 
duality, a concept that demonstrates that not only do light and EM 
waves have particle properties, but also that particles exhibit wave-
like properties. The project then motivates the time independent 
Schrödinger equation that governs the wave-like nature of all 
quantum particles, using the infinite square well problem. After 
finding the Schrödinger equation, it is solved to demonstrate how to 
find the wave-function of an electron in the potential barrier problem, 
a problem that will be used to demonstrate quantum tunnelling, a 
phenomenon that states that there is a non-zero probability of 
a quantum particle being found in a classically forbidden region. 
This problem mirrors the fundamental principle of how quantum 
tunnelling occurs in a scanning tunnelling microscope, and how an 
image can resultantly be formed of a sample surface. Finally, the 
future development and technology that the STM brings to the 
modern world is investigated, an important application particularly 
being explored, the creation of quantum dots. 
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Sreya Saraswatula 
 
To what extent will Artificial intelligence impact the next generation? 
 
 
The human brain is said to be the most complex structure in the universe, how it is intricately 
designed to conduct normal human functions will be a question scientists can never 
completely answer. But what if bridging the gap between human and machine was not as 
complex as you may think. Although we may believe we have a firm grasp over Artificial 
Intelligence the reality is that we do not, and the ever-changing world is making it harder and 
harder for us to keep up.  Delving deep into the biological, technical and even sociological 
opinions and beliefs towards the advancement of AI I hope to gain an answer to the 
question: To what extent will Artificial Intelligence impact the next generation?  
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To what extent will Artificial 
intelligence impact the next 
generation? 

The human brain is said to be the most complex structure in the 
universe, how it is intricately designed to conduct normal human 
functions will be a question scientists can never completely answer. 
But what if bridging the gap between human and machine was not as 
complex as you may think. Although we may believe we have a firm 
grasp over Artificial Intelligence the reality is that we do not, and the 
ever-changing world is making it harder and harder for us to keep 
up. Delving deep into the biological, technical and even sociological 
opinions and beliefs towards the advancement of AI I hope to gain 
an answer to the question: To what extent will Artificial Intelligence 
impact the next generation?
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Sri Pokkuluri 

To what extent is CRISPR ethical to use in medicine? 
 
CRISPR is a revolutionary genome editing technology developed by Jennifer Doudna and 
Emmanuelle Charpentier. CRISPR is a natural adaptive immune system found in bacteria 
and some archaea to fight and protect themselves against bacteriophages. The principles 
have been adopted and combined with other existing methods of gene editing to create a 
hybrid editing technology that can be used in humans safely.  
 
There have been several trials involving the use of CRISPR in various medical disciplines 
ranging from neurodegenerative diseases such as muscular dystrophy to controversially 
editing the germline cells as in the case of Lulu and Nana. I became interested about 
genetics in medicine after watching a documentary called “Unnatural Selection”. The 
documentary highlighted CRISPR in a medicine setting where it was used to eradicate 
disease and potentially create offspring with desired characteristics. The prospects of the 
documentary seemed ethically challenging and intellectually stimulating. I researched cases 
where CRISPR successfully cured diseases but also where it had been abused by scientists.  
 
To arrive at informed comments about the ethics of CRISPR, I collated information from 
several sources such as TED talks, books, medical journals, scientific research papers and 
websites. The vast network of sources I found allowed me to develop my research skills and 
strengthened my knowledge of how to assess the credibility of the sources. It is a skill I will 
need in further study and throughout my professional career.  
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To what extent is CRISPR 
ethical to use in medicine? 

CRISPR is a revolutionary genome editing technology developed by 
Jennifer Doudna and Emmanuelle Charpentier. CRISPR is a natural 
adaptive immune system found in bacteria and some archaea to 
fight and protect themselves against bacteriophages. The principles 
have been adopted and combined with other existing methods of 
gene editing to create a hybrid editing technology that can be used 
in humans safely.  

There have been several trials involving the use of CRISPR in various 
medical disciplines ranging from neurodegenerative diseases such 
as muscular dystrophy to controversially editing the germline cells as 
in the case of Lulu and Nana. I became interested about genetics in 
medicine after watching a documentary called “Unnatural Selection”. 
The documentary highlighted CRISPR in a medicine setting where it 
was used to eradicate disease and potentially create offspring with 
desired characteristics. The prospects of the documentary seemed 
ethically challenging and intellectually stimulating. I researched 
cases where CRISPR successfully cured diseases but also where it 
had been abused by scientists. 

To arrive at informed comments about the ethics of CRISPR, I 
collated information from several sources such as TED talks, books, 
medical journals, scientific research papers and websites. The vast 
network of sources I found allowed me to develop my research skills 
and strengthened my knowledge of how to assess the credibility of 
the sources. It is a skill I will need in further study and throughout my 
professional career.  
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Sruthi  Aji 
 
To what extent is time travel possible?  
 
My project explored exactly how scientists were able to find that time travel is, in fact, 
theoretically possible and why it is not practically possible...yet.  
 
Specifically, this investigation will consider Einstein’s theory of relativity and time dilation. 
What are black holes and wormholes? How far have we reached in advancements of 
research? How does time paradoxes work, how can time travel exist when paradoxes can? 
As well as this, the dissertation also includes the theories required to understand the physics 
behind time travel, experiments done in terms of time travel and how far we can go 
realistically in terms of time travel. Did you know time machines can also occur naturally.  
 
Some scientists think that it might be possible to make tiny time tunnels and then, using a 
natural process, inflate them to human size without using much, if any, energy at all. 
Fascinating, right? Technology that has been developd such as the James Webb Telescope 
(technology that can even provide pictures of the beginning of the universe) and theories of 
black holes and wormholes provide the premise of both theoretical and physical time travel, 
although we, as humans abiding by the laws of physics on Earth, cannot physically travel 
back and forwards in time. We think of time travel as going faster than 1 second per second. 
The kind of time travel that replicates something you would see in science fiction movies and 
television shows. Could that be real? Yes. 
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To what extent is time travel 
possible? 

My project explored exactly how scientists were able to find that time 
travel is, in fact, theoretically possible and why it is not practically 
possible...yet.  

Specifically, this investigation will consider Einstein’s theory of 
relativity and time dilation. What are black holes and wormholes? 
How far have we reached in advancements of research? How do 
time paradoxes work, how can time travel exist when paradoxes can? 
As well as this, the dissertation also includes the theories required 
to understand the physics behind time travel, experiments done in 
terms of time travel and how far we can go realistically in terms of 
time travel. Did you know time machines can also occur naturally?  

Some scientists think that it might be possible to make tiny time tunnels 
and then, using a natural process, inflate them to human size without 
using much, if any, energy at all. Fascinating, right? Technology that 
has been developd such as the James Webb Telescope (technology 
that can even provide pictures of the beginning of the universe) and 
theories of black holes and wormholes provide the premise of both 
theoretical and physical time travel, although we, as humans abiding 
by the laws of physics on Earth, cannot physically travel back and 
forwards in time. We think of time travel as going faster than 1 second 
per second. The kind of time travel that replicates something you 
would see in science fiction movies and television shows. Could that 
be real? Yes. 
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Udit Khanna 
 
To what extent has Artificial Intelligence impacted the treatment of brain tumours? 
 
Brain Tumours have long been considered by many to be one of the deadliest diseases 
which may occur in the human brain, destroying one’s ability to perform simple functions 
such as walking, communicating, reading, and writing. While the detection and extraction of 
tumour regions in the brain can be done by conventional treatment methods, certain errors 
can have undesired outcomes, and sometimes harmful consequences. However, due to 
recent advances in technology, machines have been able to mimic and even outperform 
natural human intelligence to create “artificial intelligence” (AI).  Brain tumour surgery, 
combined with AI, can result in safer and more effective treatment. As populations rise and 
healthcare systems are being put under huge amounts of pressure, healthcare professionals 
should work smart. The use of AI is not only to aid doctors but also to reduce the costs 
associated with surgical care and providing high-quality healthcare to a broader population. 
This report seeks to explore the current role of AI in the treatment of brain tumours, including 
aiding diagnosis and better predicting the prognosis. Finally, this project hopes to assess the 
reliability of these techniques, any challenges associated with using AI and how the field 
may be advanced for the future.  
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To what extent has Artificial 
Intelligence impacted the 
treatment of brain tumours? 

Brain Tumours have long been considered by many to be one 
of the deadliest diseases which may occur in the human brain, 
destroying one’s ability to perform simple functions such as 
walking, communicating, reading, and writing. While the detection 
and extraction of tumour regions in the brain can be done by 
conventional treatment methods, certain errors can have undesired 
outcomes, and sometimes harmful consequences. However, due to 
recent advances in technology, machines have been able to mimic 
and even outperform natural human intelligence to create “artificial 
intelligence” (AI).  Brain tumour surgery, combined with AI, can result 
in safer and more effective treatment. As populations rise and 
healthcare systems are being put under huge amounts of pressure, 
healthcare professionals should work smart. The use of AI is not only 
to aid doctors but also to reduce the costs associated with surgical 
care and providing high-quality healthcare to a broader population. 
My report seeks to explore the current role of AI in the treatment of 
brain tumours, including aiding diagnosis and better predicting the 
prognosis. Finally, my project aims to assess the reliability of these 
techniques, any challenges associated with using AI and how the 
field may be advanced for the future.  
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To what extent is pain a 
subjective, rather than somatic 
experience?

Pain’s evolutionary purpose is to serve as a protection system, a 
physical experience to avoid further injury. Therefore, the notion 
of pain being somatic experience in order to avoid further injury 
or damage to the body is a suitable one, something that the very 
biological mechanism of pain provides evidence for.

In 1995, the BMJ reported a builder who arrived at the A+E 
department having jumped down onto a 15-cm nail. At his slightest 
movement, the nail caused him pain, and resulted in his sedation. 
However, once the nail and boot were removed, it was discovered 
that the nail was only resting between the toes, leaving the foot 
entirely uninjured. This left doctors confounded at his extreme 
display of pain. Cases such as these led scientists to re-evaluate the 
classification of pain, and today scientists are moving towards the 
study of psychodynamics – the unconscious and conscious mental 
and emotional forces that determine personality and motivation, to 
classify pain more accurately. 

My project outlines how and why our understanding of pain has 
shifted from a purely physical experience to one that classifies 
pain as an unpleasant sensory and emotional experience, where 
a range of psycho-social factors can influence pain. I explore how 
pain conditions like phantom limb pain and chronic pain contribute 
to our knowledge of pain and also how the medical world shapes 
understanding through findings from the placebo effect and CBT to 
treat pain.  
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