
The Science in SocieTy Review
Vol 22 | Easter 2014 | University of Cambridge A Production of The Triple Helix

The International Journal of Science, Society and Law

ASU • Berkeley • Brown • Cambridge • CMU • Cornell • Georgetown • George Washington • Georgia Tech 
• Harker • Harvard • JHU • NUS • OSU • Oxford • UC Davis • UCSD • UChicago • Melbourne • Yale

         Want to write for The Science in Society Review?
We need writers and editors for the next edition. Email your ideas to eic@camtriplehelix.com

www.camtriplehelix.com

Smart Drugs:
Welcome to 
the Future

Emerging Viruses

Immunity in Pregnancy

Is the evidence for antioxidant 
supplements preventing cancer too 
radical?

Winning Essays from the Writing 
Competition

Emerging Viruses

Immunity in Pregnancy

Is the evidence for antioxidant 
supplements preventing cancer too 
radical?

Winning Essays from the Writing 
Competition



TABLE OF CONTENTS

THE TRIPLE HELIX
A global forum for science in society

The Triple Helix, Inc. is the world’s largest completely student-run 
organization dedicated to taking an interdisciplinary approach toward 
evaluating the true impact of historical and modern advances in science.

Work with tomorrow’s leaders
Our international operations unite talented 
undergraduates with a drive for excellence at 

over 25 top universities around the world. 

Imagine your readership
Bring fresh perspectives and your own analysis 
to our academic journal, The Science in Society 
Review, which publishes International Features 

across all of our chapters.

Reach our global audience
The E-publishing division showcases the latest in 
scientific breakthroughs and policy developments 
through editorials and multimedia presentations. 

Catalyze change and shape the future
Our new Science Policy Division will engage 
students, academic institutions, public leaders, 
and the community in discussion and debate 
about the most pressing and complex issues 

that face our world today.

All of the students involved in The Triple Helix understand that the fast 
pace of scientific innovation only further underscores the importance of 
examining the ethical, economic, social, and legal implications of new 
ideas and technologies — only then can we completely understand 
how they will change our everyday lives, and perhaps even the norms 

of our society.

Come join us!

EXECUTIVE MANAGEMENT 
TEAM

Chief Executive Officer
Yucheng Pan

Executive Editor-in-Chief
Harrison Specht

Chief Production Officer
Cindy Mui

Executive Director of 
E-Publishing
Arthur Jurao

Executive Director of Science 
Policy
Siddhartha Jena

Co-Executive Directors of 
Internal Affairs
Missy Cheng
Khatcher Margossian

Executive Director of High 
School Outreach
Kathryn Scheckel

Chief Operations Officer, North 
America
Brittany Hsu

Chief Operations Officer, 
Europe
Emilija Emma

Chief Operations Officer, Asia
Tong Worapol

Chief Operations Officer, 
Austrailia
Kristijan Jovanoski

Chief Financial Officer
Palavi Vaidya

GLOBAL LITERARY AND 
PRODUCTION

Senior Literary Editors
Harrison Specht
Mary Fei
Michael Graw
Pallavi Basu
Titas Banerjee
Victoria Phan

Senior Production Editors
Felice Chan
Judy Chan
Andrew Kam 
Emmy Tsang

BOARD OF DIRECTORS

Chairman
Erwin Wang

Kalil Abdullah
Manisha Bhattacharya
Julia Piper
Jennifer Ong
Zain Pasha
James Shepherd
Jennifer Yang

Advisors to the Board
Benn Tannenbaum
Daniel M. Kammen
Robert B. Reich
Francis Slakey
George Lakoff

TRIPLE HELIX CHAPTERS

North America Chapters
Arizona State University 
Brown University 
Carnegie Mellon University 
Cornell University  
Georgetown University 
Georgia Institute of Technology
Harvard University
Harker School
Johns Hopkins University 
Massachusetts Institute of 
Technology 
Northwestern University 
Ohio State University
University of California, 
Berkeley

University of California, Davis 
University of California,
San Diego 
University of Chicago 
Yale University

Europe Chapters
University of Cambridge
University of Oxford

Asia Chapters
National University of 
Singapore 

Australia Chapters
University of Melbourne 



10

TABLE OF CONTENTS

Flickr: Kat Masback
CC-BY 2.0

Wikicommons, PD. Flickr: giniger, 
CC-BY 2.0.

137
Emerging 
Viruses

C
A

M
BR

ID
G

ECover Article
4      Smart Drugs: Welcome to the Future Jessica Xie

Cambridge Articles
7      Emerging Viruses: A Man-made Problem? Jonathan Wilson

10    Immunity in Pregnancy: A Comprimise in the Oven Milena Stankovic

13    AntioxiDON’Ts 
        Is the evidence for antioxidant supplements preventing cancer too radical?  Grace McGregor

Science Writing Competition
16    Overview 

17    Category A: Discoveries with the Biggest Impact on Society Helena Whitfield
 Hind Turki
 Leah Ffion Parry

19    Category B: Solving Climate Change  Eleanor Bennett
 Trisha Saxena
 Holly Yates

22    Category C: Science, Society, and Wellbeing   Laila Rizvi
   Madeleine Hardstaff
   Bethany Lundy

25    Original Topic: X-rays: A Transparently Momentous Discovery   Lauren Slade

26    Junior Category: Science and the Environment   Hannah Imafidon
  Christine Pettitt

Front Cover designed by Justin Koh, Queens’ College, Cambridge. 
Image: Marc Soller (mr_physics), Flickr. CC-BY 2.0

Back Cover designed by Adam Esmail, Fitzwilliam College, Cambridge:
Blue: To Sign a Contract by shho, stock.xchng. ©sxc.hu.
Red: Overpopulation Event. ©The Triple Helix, Cambridge.
Green: Explanation by Harrison Keely, stock.xchng. ©sxc.hu.
Purple: Woman Using Computer by Ariel da Silva Parreira, stock.xchng. ©sxc.hu.

Immunity in 
Pregnancy

AntioxiDON’Ts



INSIDE TTHINSIDE TTH

2 THE TRIPLE HELIX Easter 2014 © 2014, The Triple Helix, Inc.  All rights reserved.

STAFF AT CAMBRIDGE

EXECUTIVE BOARD

President: 
 Emilija Emma (Newnham)
Chief Operations Officer, Europe:
 Emilija Emma (Newnham)
Founder of TTH Cambridge:
 James Shepherd (Caius)
Junior Treasurer:
 Daniel Revere (Magdalene)
Division leaders also sit on the 

Executive Board

LITERARY TEAM

Editors-in-Chief: 
 Emilija Emma (Newnham)  

Rok Nežič (Homerton)
Managing Editor:
 Justin Koh (Queens’) 
Associate Editor: 
 Emilija Emma (Newnham)

 
OUTREACH

Outreach Director:
 Benjamin Taylor (Corpus Christi) 

EVENTS

Events Director: 
 Tom Williams (Pembroke)

 
PRODUCTION

Production Manager: 
Angela Wan (Fitzwilliam)

Managing Production Editor:
 Justin Koh (Queens’)

Prof. Stacey Efstathiou
Prof. Ian Goodfellow
Dr. Mike Murphy
Dr. Judy Hirst
Prof. Ashley Moffett
Dr. Alexander Betz
Emilija Emma

SENIOR REVIEWERS

ACADEMIC ADVISORY BOARD

Dr David Summers 
Prof Hasok Chang 
Dr Edward Tanner 
Dr Peter Wothers 
Dr Andrew Bell (Senior Treasurer)

This academic year the Triple Helix has experienced some significant changes. As our 
regular readers will notice, this issue doesn’t have any articles from other chapters of 
the Triple Helix. This is because the international publication cycle is being revamped 
by our founding president James Shepherd, who is currently in the States, changing and 
revolutionising. 

Instead, we bring you the winners of the Science Writing Competition for students from 
schools all around the UK. We were genuinely and pleasantly surprised by the quality of 
the submissions we received, and invite you to not skip these articles. I am sure you will 
appreciate the depth of thought, the originality and the humour they exhibit!
I say goodbye to the Triple Helix Cambridge after this issue, but I am confident that I leave 
it in good hands. Our new Production Managers are planning a revamp of the journal 
design, so look out for gorgeous new journals next year. We are also developing a new 
direction of science engagement events: Skill Development Workshops. The year 2014/2015 
will therefore be bringing new and exciting opportunities for everyone who would like to 
get more closely involved with science or learn science communication opportunities.
So, as the previous President (cough… Queen… cough cough) has said, ‘The Queen has 
resigned, Long Live the Queen!’

The Queen says Goodbye!

... or Message from the 
Outgoing President
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In line with our commitment to bring workshops for the development of science communication 
skills to Cambridge next year, we ran two highly successful Science Editing Workshops in 
Michaelmas and Lent. 

The speaker covered the whats and hows of being an editor for science articles. They talked 
about what is and what isn’t appropriate to say as an editor and the importance of only giving 
constructive criticism and phrasing it in a way that makes the author keen to improve their 
article, rather than depressed about how their piece would have been written better by a clam 
on crack. The participants had a chance to see some examples of editing and to do some hands-
on work themselves. After receiving feedback from the vast majority of the participants, we are 
fully ready to launch even more workshops next year - and if you are interested in writing or 
editing for the Triple Helix, don’t hesitate to email eic@camtriplehelix.com.

Science Editing Workshops

Here’s what some of the participants 
have said:

“I was really enjoying the discussions and 
would have enjoyed them even if they were a 
few hours longer!”

‘Thank you for organizing the workshop! I 
really enjoyed the session and Martha was a 
great speaker and covered many interesting 
aspects of editing that I wasn’t aware of before.”

“Having the workshop as an average-sized group was actually really nice, it didn’t feel like a lecture and 
it wasn’t too small either. “ 

“I really enjoyed the Science Editing Workshop. I think the pace was right, the length was good and 
Saturday afternoon was a good time to have it. It was a good time in term: it was early enough that people 
hadn’t been bogged down in work yet and personally I found it really made me think about how I write 
essays.”

“Nice biscuits too!”
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Smart Drugs: Welcome to the Future

Jessica Xie

From the renaissance to the rise of the Silicon Valley, 
there has been no shortage of controversial scientific 
discoveries and inventions that have directly affected 

our daily lives. Putting aside speculative visions of artifi-
cial intelligence and designer babies, an equally topical yet 
under-discussed matter is that of cognitive enhancers – or, 
more informally “smart drugs.”

Also referred to as nootropics (from the Greek noos, 
for “mind”, and tropein, for “toward”), these supplements 
purport to increase mental performance, mostly in specific 
areas such as memory, attention, creativity, intelligence, or 
motivation. Many of these drugs were originally designed 
to treat neurological disorders of concentration, attention, 
and recollection – for example ADHD, narcolepsy, and Al-
zheimer’s. What makes them controversial is their ability 
to boost the mental performance of even healthy subjects. 
Over the past decade or so, these options have given rise 
to the practice of “cosmetic neurology” [1], the off-label 
use of pharmaceuticals by healthy individuals to enhance 
brain function. 

The allusion to cosmetic surgery is striking. Their use 
may not be strictly necessary, but – especially at university, 
not least Cambridge – what trait could be more valued or 
desired? Indeed, one recent study found that 14% of Swiss 
university students used neuroenhancers – professedly for 
performance-enhancing reasons, as opposed to recreational 
abuse [2]. Nonetheless, real concerns exist; specifically a lack 
of knowledge of long-term effects, and problems arising 
from unequal distribution. These drugs will also have effects 
on society’s overall level of productivity, which means that 
even if one chooses not to take neuroenhancers, the effects 
cannot be ignored. 

How they work

If it seems implausible that drugs are able to enhance neural 
function – it shouldn’t! Just as with physical characteristics 
such as hair and skin colour, cognitive functions such as 
learning, attention, and creativity can have molecular bases 
(though perhaps not as clearly elucidated ones). 

Neurons in the brain are connected at junctions known 
as synapses. These synapses are plastic—i.e. their strength 
can be modified—to permit learning and memory storage. 

You may be familiar with Pavlov’s dogs: an experiment in 
which dogs were taught to associate the ringing of bell and 
the presentation of food, and learned to salivate when the 
bell was presented alone. How did the dogs “learn” this 
connection? 

As it turns out, synaptic plasticity is the response to this 
question. In the example of Pavlov’s dogs, neurons in the 
brain that respond to food and neurons that respond to the 
sound of a bell were repeatedly activated at the same time. 
The neurons that respond to food synapse with neurons 
that are responsible for salivation and can directly elicit 
production of saliva. Thus when bell and food stimuli are 
coupled, the “salivation” neurons are activated at the same 
time as the “bell” neurons, strengthening the synapse between 
them, so that eventually food responses such as salivation 
occur upon stimulation of the “bell” neuron alone. This 
effect is termed long-term potentiation (LTP), and it is one 
of the phenomena that underlie synaptic plasticity. NMDA 
receptors, a central component of these processes, is a key 
target of neuroenhancer development [3].

High cognitive performance is a composite of many 

factors, and each is shaped by several processes and requires 
different skills [4]. Attention is essentially “selective con-
centration”. It requires the selection of specific information 
from a massive amount of sensory input, and involves top-
down modulation from higher cortical centres in the brain. 
Creativity and intelligence largely depend on the ability to 
create new relationships and connections, but much less is 
known about these, as they are a function of many cognitive 
abilities, such as working memory and cognitive flexibility. 

The diversity of neuroenhancer actions—including 
memory recollection and formation, attention, concentra-
tion, and alertness (reduced fatigue)—is thus the result of 
the variety of mechanisms by which they can act and the 
variety of potential targets. One key target is neurotransmit-
ter systems; those that use the neurochemicals acetylcholine 
and glutamate are heavily involved in memory formation 
[5]. These systems can be modified on many levels – using 
activators, reuptake inhibitors, cofactors, precursors, and so 
on. Some neuroenhancers affect general brain perfusion and 
metabolism: increasing blood flow to the brain increases its 
supply of oxygen and ATP. Yet others have a neuroprotective 
effect: piracetam is believed to protect the cerebral cortex 
against oxidative stress, which could lead to cell death [6].

Methylphenidate and amphetamine, better known by 

even if one chooses not to 
take neuroenhancers, the 
effects cannot be ignored

 Jessica is a second-year bio natsci at 
Newnham. Her interest in this topic began with 
the October 2013 Festival of Ideas talk “Boosting 
the Brain: How Far Should We Go?”
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their trade names Ritalin and Adderall respectively, are two 
of the most common off-label cognitive enhancers. Both 
are psychostimulants and FDA-approved treatments for 
ADHD and narcolepsy. They work by a similar mechanism: 
they increase the level of the neurotransmitter dopamine 
in the brain by inhibiting its reuptake into neurons [7][8]. 
Studies have shown that these drugs boost the cognitive 
performance of not only subjects with ADHD, but of healthy 
subjects as well [9].

AMPAkines, another class of drug, also improve at-
tention and memory, and have been investigated for use 
in the US military. They work by allosterically binding to 
AMPA-type glutamate receptors [10], which play a significant 
role in LTP, memory and learning. They are also thought 
to increase levels of growth factors such as brain-derived 
neurotrophic factor [11].

Finally, this article would be remiss without a mention 
of modafinil. Described by the Guardian as “the crown prince 
of smart drugs” [12], it promotes wakefulness and reduces 
excessive sleepiness. It was approved by the FDA nearly 
20 years ago for the treatment of sleep disorders such as 
narcolepsy and shift work sleep disorder. It is a stimulant, as 
with Ritalin and Adderall, and has a similar clinical profile, 
with demonstrated improvements in tests such as memory 
span (digit span), pattern recognition memory and spatial 
planning. What pushes it to the top, however, is that it lacks 
many of the side effects—primarily addictiveness and mood 
swings—common with these conventional stimulants [13].

What all this could mean

The possible side effects of these cognitive enhancers—par-
ticularly in the long term, and on healthy subjects (i.e. outside 
of their intended clinical setting)—are still unknown. Ag-
gravating this risk is the fact that many of these drugs are 
bought over the Internet, possibly from unlicensed produc-
ers and distributors. Another consequence of this off-label, 
unreported self-medication is a lack of medical guidance for 

users with contraindications such as high blood pressure 
and other cardiovascular conditions. 

Some are also concerned about unequal distribution of 
these drugs which would further social inequality. However, 
it should be noted that these drugs demonstrably boost 
lower-performing subjects more than above-average ones, 
and may possibly reduce the performance of the latter group 
in certain aspects [14]. In that regard, it has the potential 
to be more of a social leveller, if access to them is made 
widely available.

Furthermore, the coercive, pressurising nature of 
such an improvement cannot be denied. The use of such 
a productivity-booster by fellow students and coworkers 

may well compel those reluctant to take it to change their 
minds. In April 2008, following the publication of the related 
article Professor’s Little Helper [15], Nature published the 
results of a poll about neuroenhancers. Of the 1400 adult 
respondents, 1/5 used cognitive enhancers themselves, while 
a majority was in support of their nonmedical use by healthy 
adults. A majority disagreed with making them available 
to children without a diagnosed medical condition – but 
1/3 stated that they would feel pressured to do so if other 
parents did too. On a larger scale, the cutthroat economic 
competition in this age of globalization can also leave entire 
countries hard-pressed to maintain tight regulations. 

The possible side effects of  
these cognitive enhancers—
particularly in the long term, 
and on healthy subjects—are 

still unkown.

Reproduced from [20]. 
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Nonetheless, the fact is that we as a species strive for 
improvements and progress. “Brain boosters” are not new 
in the course of human history in principle – think caffeine, 
spectacles, even education. Comparisons to doping in sports, 
or immoral “cheating” [16] might understandably come to 
mind, but this may be an unfair comparison: one allure 
of sports is to admire the human body performing at its 
highest natural capability. On the other hand, what we wish 
from the likes of pilots and heart surgeons may perhaps be 
something quite different altogether – not them in their best 
“natural” state, so much as their best performance possible.

In the face of the aforementioned practical considerations, 
as well as the possibility of eliminating many of the risks with 
more research and open communication, why not permit 
and empower informed adults to make their own choices? 
Indeed, the consensus seems to be that neuroenhancer use 
will inevitably increase, and much of the current writing on 
this topic has called for their acceptance and responsible, 
regulated use [17][18]. 

Many suggested policy mechanisms have specifically 
focused on the following key areas: additional research into 
their use and effects; standardised guidelines for physicians, 
educators and other professionals; increased public under-
standing on the risks, benefits, and alternatives to neuroen-
hancer use; and finally, legislative action to minimise harm 
while maximising benefits to informed healthy individuals.

Presently, the subject of cognitive enhancers is very much 
still an emerging field, in which the benefits are relatively 
uncertain and the risks are largely unknown. However, sci-
ence is nothing if not continually racing ahead, especially 
in this regard, where “substantial cognitive enhancement 
above the norm remains a real possibility.” [19] Our course 
of action should be apparent: to step up the dissemination of 
information and increase responsible, educated decisions at 
all levels of society – from governments, corporations, and 
professional organisations, to each and every individual.■
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Emerging Viruses: A Man-Made
Problem?

Jonathan Wilson

“The single biggest threat to man’s continued dominance 
on the planet is a virus.”

 —Joshua Lederberg, Nobel laureate

Bioterrorism is a growing concern in modern society, 
the development of novel, lethal viruses to be utilised 
as powerful bio-weapons was a particular cause for 

alarm during the Cold War [1]. There are fears that release 
of such agents could lead to devastating effects amongst 
the human population. However, it appears that the more 
mundane human activities are far more likely to result in 
the emergence of new lethal viruses in the population.

Over the course of 100,000 years, man has transformed 
from hunter gatherers living in small family groups, primarily 
in tropical regions of the world, into modern man inhabit-
ing every continent with densely populated cities of over 
20 million people. This is a very short time, in evolutionary 
terms, for such dramatic changes, leaving man vulnerable 
to the plethora of new viruses they become exposed to as a 
result of these rapid behavioural and societal changes. Viral 
pathogens have an innate ability to evolve at a very rapid 
rate, something their vertebrate hosts can never match; con-
sequently due to the speed of its own development mankind 

has been unable to develop significant natural resistance to 
these new viruses they have encountered.

A virus is an intracellular parasite. It is completely 
dependent on a living host for its reproduction. The goal 
of a virus is to reproduce and pass on its genetic informa-
tion. From this perspective it seems counterintuitive that 
a virus would try to kill its host, as once the host dies the 
virus is unable to reproduce and transmit. As a virus has to 
reproduce within a host it has to have mechanisms to deal 
with the host attempts to destroy it. The virus will have 
means to avoid destruction by the host. If these are too 
strong then severe damage and possibly death to the host 
can occur but if these mechanisms are not robust enough 
then the host will destroy the virus. In this sense the most 
successful virus would be one which causes no damage to 
the host and is able to reproduce and transmit undetected. 
The herpes viruses are a prime example of this and have 
co-evolved with man and their ancestors for some 80 mil-
lion years [2]. Over the course of millennia the virus and 
host have reached a balance where neither suffers, with the 
virus being able to avoid complete destruction by the host’s 
immune system whilst the immune system keeps the virus 
in check and prevents any overt disease. Consequently in a 
healthy host it causes virtually no illness. Conversely, if a 
host is immunocompromised this equilibrium is disrupted 

Reproduced from [16]

Viral pathogens have an 
innate ability to evolve at a 
very rapid rate, something 
their vertebrate hosts can 

never match

 Jonathan Wilson is a 
fourth year veterinary student at St 
Catharine’s. Whilst working on bat 
viruses in the lab he began to consider 
why these and other animal viruses 
were becoming a problem for man, 
which inspired him to write this article.
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as the virus has evolved to survive with a strong immune 
system and consequently the virus gets out of control, as 
can occur with herpes. This demonstrates the tendency of 
co-evolution of viruses and their hosts to attempt to reach 
a balance.

The current coverage that viruses receive in the media 
relates to the emergence of viral disease in humans. Emerging 
disease can be defined as an as yet unrecognised infection, 
or, a previously recognised infection that has expanded 
into a new ecological niche or geographical zone and of-
ten accompanied by a significant change in pathogenicity 
[3]. However as humans are the major drivers of ecologi-
cal change, the emergence of new viruses is not nearly as 
random as one may think.

John Cairns described cities as “the graveyards of man-
kind” [4] and this appears to be true to a certain extent when 
it comes to viruses. When man existed as a hunter gatherer 
in small groups the childhood epidemics of common viral 
diseases that we have now did not occur. Acute viral infections 
like these strike fast, are highly transmissible and survivors 
are completely immune after infection and subsequently 
the virus needs a large closely linked population in order to 
persist. These viruses could only appear when mankind’s 
behaviour switched to one of creating settlements with the 
advent of agriculture and domestication of livestock [5]. 
The food production allowed the population to grow to a 
point where these acute viruses could thrive, in the case 
of measles a minimum population of 250,000 is needed to 
maintain it [6]. Currently, much of the world’s population 
exists in large urban areas of up to 30 million people with 
the potential for devastating outbreaks of new viruses to 
spread rapidly in this scenario. 

Unfortunately agriculture brought its own set of dan-
gers. The majority of new viruses are zoonoses - they origi-
nate from other animals. As humans started to domesticate 
animals they began having far greater contact with these 
animals than previously and consequently their viruses 
as well. The increased exposure provided an opportunity 
for these viruses to jump the species barrier to man. For 
example, measles is believed to have originated as a cattle 
virus [7]. Crop farming itself also indirectly exposed man 
to more zoonotic infections. Grain crops especially attract 
large numbers of rodents, many of which are renowned for 
carrying large numbers of viruses. As more rodents came 
into closer contact with man and their food, cross species 
transmission of the rodent viruses became more likely. This 
is thought to be the origin of smallpox [8].

Migration has been a major part of human behaviour for 
millennia. This has ranged from local migrations in search 
of food or water to the migration of man into more temper-
ate climes with the advent of clothing, and from the age of 
exploration and the crossing of the oceans to the current 
situation where a person can traverse the globe in a matter 
of hours. The issue with large scale migration is that disease 
barriers, which were previously blocked by geographical 
factors, can now be crossed. As mentioned earlier, an emerg-
ing disease can be defined as a known infection reaching a 
new location. Emergence in new areas has occurred repeat-
edly over man’s history, whereby human migration has 
brought viral infections to areas of the globe that have no 
incidence of them and the local population consequently 

have no resistance to the virus. One of the most devastating 
examples of this is the arrival of Europeans in the Americas 
in the 16th century with their viruses such as smallpox [9]. 
Over the course of a few centuries, these viruses decimated 
the indigenous populations. Also, the introduction of the 
measles virus into Fijian populations in the 1870s by travellers 
from Western Europe, where it was an extremely common 
childhood disease with less than 1% fatality, resulted in a 
30% fatality rate in the local population [10].

As man has developed as a species it has overcome 
many of the obstacles which previously limited population 
size and this has resulted in rapid population expansion. As 

the world population grows there is a concurrent increase 
in global food demand. 

Modern production animals have had to become more 
and more efficient at growing and are intensively farmed. 
These populations have been produced from a very small pool 
of ‘elite’ animals and inbred to produce the fastest growing 
livestock. As a result they differ greatly from the original 
stock of a century ago. This is particularly true of intensively 
farmed chickens and pigs. Due to this intensive farming and 
inbreeding these animals are immunocompromised. This 
makes them an ideal intermediate for viral spillover from 
wild species. As mentioned earlier, the immune system of 
vertebrates makes it difficult for a non-adapted virus to enter 
a new species, but the presence of an immunocompromised 
intermediate allows it to occur in smaller and ‘simpler’ steps. 
This has been seen in a number of disease outbreaks with 
Nipah virus and bird flu [11]. 

In less developed regions of the world, humans turn 

the most successful virus 
would be one which causes 
no damage to the host and is 
able to reproduce and transmit 

undetected

Reproduced from [22]
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increasingly to bushmeat in order to fulfil their protein re-
quirements. This brings man into contact with many animals 
and environments that they have not previously come into 
contact with and consequently leads to exposure to new, 
potentially zoonotic viruses.  HIV is thought to have jumped 
species as a result of the bushmeat trade and silently spread 
among the human population [12].

The impact of climate change on viral occurrence should 
also be noted. It is widely thought that anthropogenic climate 
change is leading to an increase in global temperatures. 
This has many impacts on global ecology, to which insects 
are particular sensitive to. Thus, climate change has a very 
significant effect on viruses spread by an insect vector.  For 
example, in recent years Blue Tongue and Schmallenberg 
viruses, which cause serious congenital malformations in 
cattle and sheep resulting in major economic loses in ag-
riculture, have appeared in the UK from warmer regions 
of Europe such as Germany [13]. This is thought to be due 

to climate change making the temperature in the UK more 
favourable for the winter survival of the midge vectors for 
these viruses [14]. 

 The mass vaccination against major viral diseases 
such as smallpox and measles has created an interesting 
conundrum. There is evidence to suggest in the years since 

smallpox eradication and cessation of vaccination that there 
has been an increase in cases of human monkey pox, a closely 
related virus, in central Africa [15]. It is suggested that in the 
absence of smallpox or the smallpox vaccine that people have 
no resistance to this virus family making them susceptible 
to infection. As measles too nears eradication, man is fast 
approaching a fork in the road. Should vaccination continue 
indefinitely for fear that several closely related animal viruses 
could cross over into man and have devastating effects on the 
population or is close surveillance of these viruses enough? 

The current situation society finds itself in sees the 
emergence of viral diseases at an ever increasing rate. Climate 
change, air travel, intensively farmed livestock and huge 
cities along with many other factors create the perfect condi-
tions for viral emergence and rapid spread in the human 
population. Whereas in the past a virus could cross species 
in a remote part of the world and the victim could die and no 
one else would be affected, the situation we find ourselves 
in now is one of a “global village” where every part of the 
world can be reached by plane in hours, so rather than a 
new virus resulting in a one off case it is much more likely to 
disseminate into the population rapidly. The SARS outbreak 
showed that mankind is still vulnerable and perhaps it is 
true that our greatest threat comes from a virus. However 
due to the work of virologists and epidemiologists around 
the world in detecting and characterising viruses, scenarios 
from recent Hollywood movies should hopefully remain 
in the world of fiction.■
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Immunity in Pregnancy: 
a Compromise in the Oven 

Milena Stankovic

They say parenting is the most challenging and the most 
beautiful of all jobs in life. What they fail to mention 
is that the challenges of parenting start way before 

your little bundle of joy even opens their eyes. They begin, 
in fact, in the womb, once the famously quickest and most 
agile of sperm cells reaches its ultimate destination – the 
waiting egg. The resulting pregnancy is a set of adaptations 
and modifications but it is above all an undeniable chal-
lenge for the mother’s immune system. A delicate balance 
of shielding the mother without rejecting the foetus for the 
whole duration of the pregnancy must be achieved. If it 
fails, numerous pregnancy-related disorders in foetal and 
post-partum development can occur, such as miscarriages, 
Rhesus disease, preeclampsia and stillbirth.  

In normal circumstances our immune system constantly 
shields us against invading pathogens and everything that 
is “foreign” (i.e. “non-self”). The functioning of the immune 
system is based on the recognition of antigens, which could 
be any substance ranging from membrane or cell wall surface 
proteins to bacteria and viruses [1]. Molecular markers are 
present on the surface of healthy cells that allow them to 
be recognized as “self”. These markers are known as the 
major histocompatibility complex – MHC [1]. Any cell that 
has markers different from those specific to the organism 
will be flagged as “non-self”, targeted and destroyed by 
macrophages or natural killer cells (NK) of the immune 

system. Foreign antigens eliciting an immune response are 
“memorized” and their carriers destroyed much more quickly 
if encountered again in the future. 

Interestingly, this normal function of the immune 
system is modified during pregnancy. It has to be, as the 
mother’s organism must put up with two objects that are 
50% “non-self” – namely the foetus and the placenta [2]. 
Since a half of the genes they carry are derived from the 
father, the molecular cell-surface markers these cells have 
are different from the mother’s. Theoretically, they should 
be identified as “intruders” and rejected. How is it possible 
that the growth and development of the foetus is allowed 
inside the womb? This question was first asked in 1953 
by Sir Peter Medawar with his statement: ‘How does the 
pregnant mother contrive to nourish within itself, for many 
weeks or months, a foetus that is an antigenically foreign 
body?’ [3]. In his work he proposed multiple reasons for 
this tolerance, which, although later proved inaccurate, con-
ceived the modern immunology of pregnancy and sparked 
interest in the field.

Today, 60 years later, it is known that the mechanisms 
that transform the mother’s womb from a potentially dan-
gerous environment to a hospitable place for a growing 
foetus come from a complex interaction between the two. 
One of Sir Medawar’s propositions was that the tolerance 
arises from the lack of interaction between the mother and 
the foetus. However, we now know that there is no physi-
cal barrier to this interaction. The placental cells penetrate 
deep into the uterine wall in the early stages of pregnancy, 
so neither immune system is shielded from the other [4]. 
What actually happens is that during the interaction, the 
foetus cells actively down-regulate the cells of the mother’s 
immune system that would normally carry out the immune 
response [5]. This way, the paternal antigens found at the 
maternal-foetal interface are not targeted for destruction, 
and the foetus is not rejected as a foreign object [5][6]. These 
processes start at the implantation stage - it is almost as if 
the embryo is nudging the mother’s immune system, urging 
her to accommodate and tolerate it. 

Apart from the implantation, there is another cue that, 
surprisingly, seems to induce maternal tolerance of paternal 
antigens in pregnancy – the father’s seminal fluid [9]. It 
seems to contribute to the establishment of active immune 
tolerance at the implantation site by activating a population 
of white blood cells, lymphocites. This helps maintain the Reproduced from [14] A human blastocyst, day 5 of conception.

How is it possible that the 
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pregnancy in its early stages when the risk of miscarriage 
is at its highest [10].

The mechanisms described above are, unfortunately, only 
compromises, and by their nature not perfect. The changes 
in immune function that occur during pregnancy can make 
the mother more vulnerable to infections that can in turn lead 
to serious complications. Moreover, pregnancy may make 
these infections more severe than they would otherwise be. 
Some infections that occur during pregnancy pose a risk 
primarily to the mother, while others can be transmitted 
to the foetus and present serious risks for the baby as well. 
Some infections during pregnancy can lead to miscarriage, 
preterm labour, birth defects, or even maternal death. To 
make matters worse, the drugs used to treat infections can 
cause serious side effects, especially for the unborn child [11].

Immunological dysfunction is only one of many causes 
of miscarriage, which also include parental chromosomal 
anomalies, maternal thrombophilic disorders and various 
endocrine (hormonal) disturbances. Miscarriages are common 
in humans - even when the embryo has already started its 
implantation into the uterus, the frequency of spontaneous 
miscarriages is still quite high – up to 20% [4]. It is believed 

that many miscarriages have a genetic component, but they 
can also occur because of a failure in establishing the bal-
ance in the mother’s immune response. Larsen et al write 
‘Epidemiological and genetic studies suggest a multifactorial 
background where immunological dysregulation in pregnancy 
may play a role, as well as lifestyle factors and changes in 

sperm DNA integrity’ [8]. It is important to note that mouse 
models are commonly used for studies investigating the 
causes of miscarriage, and that they have been shown to 
be a poor model for human placentation and pregnancy. 

An ongoing pregnancy does not just affect the mother’s 

womb, but her whole organism. Therefore, even when the 
afore-mentioned complications do not occur during tolerance 
establishment at the placental level, some disparities – for 
example, in the bloodstream – still require external help to 
be resolved. All red blood cells, or erythrocytes, carry on 
their surface different types of antigens, most important of 
which are those of the ABO and Rhesus (Rh) systems. When 
blood cells of a Rhesus-positive foetus are encountered by a 
Rhesus-negative mother’s lymphocytes, the former will be 
recognised as foreign and the mother will start developing 
an immune response to destroy them [12]. This happens 
when the mother’s immune cells cross the placenta and 
enter the baby’s bloodstream; complications both pre- and 
post-birth can ensue. If this genetic incompatibility hap-
pens during a mother’s first pregnancy, the baby is usually 
unaffected, since the mother’s body needs time to develop 
anti-Rh antibodies. However, all subsequent pregnancies 
bearing an Rh-positive child have to be closely monitored. 
Treating the mother with Rhesus antibody inhibitor drugs 
can keep the incompatibility under control. Unfortunately, 
this kind of treatment is restricted to developed countries, 
rendering the battle for healthy pregnancies political and 
economical as well as personal and medical [13].

Pregnancy is a challenging affair on many levels, includ-
ing the cellular. Evolution has conferred the mother with 
ways of at least partly reconciling protection of her own body 
and that of the foetus. Modern medicine has learnt to solve 
some of the problems that ensue when the mother’s body 
is not coping; however, usually it is impossible to predict 
these problems in advance. There are also great inequalities 
in the global availabilities of such treatment that have been 
developed, making immunological incompatibility of the 
mother and the foetus an even bigger problem. Hopefully, 
new insights into the immunology of pregnancy will lead 
to novel interventions that are both cheap and effective.■

An ongoing pregnancy does not 
just affect the mother’s womb, 

but her whole organism. 

Reproduced from [15]: Amnesty Internationa’s ‘maternal death clock’ is 
unveiled in New York’s Times Square.
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AntioxiDON’Ts: 
Is the evidence for antioxidant supplements 

preventing cancer too radical? 
Grace McGregor

Jim Watson, co-discoverer of the structure of DNA stated 
in his paper on the incurability of metastatic cancers that 
“free-radical-destroying antioxidant nutritional supple-

ments may have caused more cancers than they have pre-
vented” [1]. This has unleashed fresh controversy among 
scientists, whilst the public has been left confused given the 
media has plied public opinion on the benefits of products 
abundant in antioxidants for years. 

The free-radicals Watson refers to are Reactive Oxygen 
Species, or ROS. Humans use respiration to extract energy 
from food molecules, and they have evolved to use oxygen 
as the ultimate electron acceptor in the electron transport 
chain involved in the process. This extraction of energy is 
carried out in cellular organelles called mitochondria, but 
the process is not 100% efficient. One of the consequences 
of this inefficiency and using oxygen is the generation of 
ROS. By the same token, in tandem with our ancestors 
evolving to require oxygen, antioxidant systems evolved 
in cells to react with the by-products of respiration such as 
ROS. Such systems reduce the free radicals, thus neutral-
izing their reactivity. The correct functioning of the systems 
requires components derived from dietary vitamins such as 
vitamin A, C and E, and beta-carotene [1, 2]. There are also 
vitamin-independent enzyme reactions which protect the 

cell from oxidative stress. Every cell regulates ROS levels 
for the specific role of that cell in a tissue by balancing ROS/
antioxidant reactions to maintain a suitable “redox state”. 
The consequence of disrupting the delicate balance of free 
radicals and antioxidants depends on the specific molecules 
reacting, the combination of pathways involved and the 
stage of the cell cycle.

ROS are highly reactive. They are involved in some 
cell functions crucial to cell survival and proliferation, but 
they can also harm the cell. Decreasing ROS can prevent 
oxidative damage, and hence decrease the likelihood of a 
cell becoming cancerous. However, once a cell has become 
cancerous, ROS can either drive the cancer phenotype or act 
to kill the cancer cell. Their reactivity allows them to be used 
to modulate signal transduction by modifying carbohydrates, 
lipids, proteins and nucleic acids [3, 4]. Cells use bursts of 
ROS generation to intentionally signal cell proliferation by 
activating transcription factors of cell cycle genes [2]. They 
also stimulate cytokine production thus mediating inflam-
mation that fights pathogens [5]. Conversely however, excess 
ROS can cause damage to the cell by reacting with the wrong 
molecules, causing oxidative stress and even mutating DNA. 
If the mutations are not detected and repaired in time, cancer 
can arise. Paradoxically, low level ROS can actually protect 

Packed full of antioxidants. Reproduced from [26].
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the cell from cancer, by activating an antioxidant system in 
the cell, hence protecting it from mutations arising [1, 6]. 
Lamentably this also infers ROS can protect a cancer cell! 
There is a sensitive equilibrium of ROS levels in the cell. As 
ROS are generated and regulated naturally in the cells, it is 
important to understand what the net effect is and whether 
it’s possible to tip it to the positive side. 

ROS have been described as a “double-edged sword”, 
so how do cells ensure their reactivity is limited to benefit 
rather than risk? One of the answers is antioxidants. These 
can be consumed via the diet, or as additional vitamin supple-
ments, acting as precursors to natural cellular antioxidant 
system components. There are numerous studies discussing 
the evidence behind these two rationales.

The original interest in antioxidants increasing longevity 
came from the double-Nobel prize winning chemist Pauling 
during the 1970’s. He argued excessive vitamin C supple-
mentation increased longevity, which Watson disputes in 
his paper, published more than 30 years later. Vitamin C 
can donate an electron to neutralize ROS, so it was identi-
fied as a powerful antioxidant [7]. Pauling argued from this 
discovery, that increased Vitamin C consumption would 
decrease cellular ROS levels, and thus reduce the risk of 
ROS-caused DNA mutations. Fewer mutations decrease 
the likelihood of a cell becoming cancerous, and hence vi-
tamin C excess would increase longevity. Pauling based 
his argument upon a study where cancer victims treated 
with vitamin C began the trial healthier than those given a 
placebo; hence the apparent benefit due to vitamin C was 
not addressed in a fair, controlled way. This evidence is 
therefore flawed. Furthermore, a crucial discrepancy between 
the use of supplements in preventing cancer and enhancing 
the cure of patients must be considered when reviewing 
both Pauling and Watson’s arguments. Overall, the data is 
not strong enough to conclude supplements of vitamin C 
decrease cancer incidence.  Nevertheless the media over-
looked the lack of reputable data and an era of antioxidant 
supplements began. 

Many large scale longitudinal studies have found no 
evidence that taking antioxidant supplements decreases cancer 
incidence. These studies have been collated by The Cochrane 
Collaboration, an international consortium systematically 
reviewing and collating medical research. Their extensive 
2008 review of 78 clinical trials participants randomized to 
antioxidant supplementation of beta-carotene, vitamins A, C 
and E and selenium, versus placebo or no intervention found 
“current evidence does not support the use of antioxidant 
supplements in the general population or in patients with 
various diseases” [8]. Other studies have reached the same 
conclusion for a lack of evidence to support supplementa-
tion in preventing cancer [9, 10]. These statistical results 
can be rationalized biologically as the cell auto-regulates 
its redox state based upon the level of ROS, by altering the 
flux through its own antioxidant systems [11]. Given this 
homeostatic maintenance, external antioxidants taken up 
by the cell may be degraded via redox with ROS and so 
have no beneficial effect.  A greater understanding into the 
metabolic outcome of excess nutrients at the biochemical 
level is required, before the public can be better informed. 
Statistics do not relate to the individual but their value in 
determining an overall trend is the basis for government 

recommendations. Therefore at present, no government 
advocates vitamin supplementation for the prevention of 
cancer. 

The source of antioxidants is crucial in determining their 
effect on cancer likelihood. Dietary antioxidants appear to 
achieve the desired benefit of an antioxidant protecting the 
cell from oxidative damage, whereas supplemented antioxi-
dants may not simply be passive, but actively detrimental to 
cancer prevention. The antioxidants the body makes from 
vitamins are found in fruit and vegetables [12]. Observational 
and epidemiological studies of people who consume fruits 
and vegetables high in either of beta-carotene or vitamin C 
were seen to have significantly lower incidence of cancer 
[13]. Therefore, antioxidant intake via the diet appears to be 
beneficial in reducing cancer risk.  But, if the same antioxi-
dants are taken in supplement form the same result is not 
duplicated. Studies into the supplementation of vitamins 
C, E and beta-carotene have not shown beneficial effects in 
preventing cancer, and may even increase the incidence of 
lung cancer specifically [14, 15, 16, 17]. In pancreatic cancer, 
dietary selenium decreased the risk but supplementation 
attenuated the benefit, with the most recent study suggest-
ing the risk actually increased [18, 19]. Taking the last point 
further, in conjunction with Watson’s view that antioxidant 
supplementation “seems to shorten the lives of those who 
take them”, the Cochrane study found the risk of death 
based on statistical analysis, was increased when vitamin 
A, E and beta-carotene were supplemented [20]. Principally, 
supplementing your diet with antioxidants is more likely 
to positively affect cancer likelihood. Watson’s theory is 
supported by recent trials and Cochrane advice antioxidant 
supplements to be regarded as medicinal.

Why is dietary consumption beneficial where supple-
mentation is adverse? A chemical will react in the same way 
whether it is synthesized naturally or by artificial means; 
this will depend only on its structure. However, the precise 
dose can only be measured in supplement form due to the 
variability in nutrient concentration of fruits and vegetables 
and the nature of cooking [21]. If the diet provides adequate 
vitamins for the body to maintain basal antioxidant levels, 
additional supplementation may disrupt the homeostatic 
redox state of the cell. Cells contain a pool of antioxidants, 
but different precursors will affect only a minority. It is naïve 
to consider the effect of one supplement, when antioxidants 
act in systems in the cell. Which antioxidant supplement is 
best? In fact the only benefits of specific supplementation 
decreasing cancer risk arise when the subject is severely 
deficient in a vitamin. For example, selenium supplementa-
tion was found to specifically decrease skin cancer incidence 
in those with low baseline selenium levels [22]. The cell 
has negative feedback mechanisms to regulate oxidative 
stress; therefore, it can generate extra antioxidants when they 
are required, as long as the diet has provided the essential 
nutrients. If excess antioxidants consumed in the form of 

studies have found no 
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supplements are not excreted passively by the body, they 
may in fact increase cancer incidence by interfering with ROS 
signalling. ROS levels exist in a delicate balance in the cell, 
with low levels protecting the cell from mutations themselves 
caused by ROS, by activating antioxidant systems [6, 1]. If 
too many ROS are removed by external antioxidants, the 
cell may lose its natural protection, increasing the chances 
of a mutation arising [23]. A tumour arises from one single 
cell becoming cancerous due to mutations, and proliferat-
ing, which can be fuelled by un-regulated ROS [24]. The 
statistical data is in agreement with what is known about cell 
physiology; provided the cell has sufficient dietary derived 
vitamins, additional supplementation does no good. 

To sum up, the studies analysing whether actively con-
suming a diet rich in antioxidants specifically to prevent 

cancer have found little statistical support, although many 
agree more trials are required. This is challenging as trials 
need to be carried out over long time periods in order to be 
reliable. The data does show that high doses of antioxidants 
via supplementation are not able to reduce the likelihood 
of developing cancer. However, individuals differ in their 
baseline levels of cellular antioxidants, so the relative ben-
efits of such supplementation to different sub-groups differ. 
90-95% of cancers are caused by lifestyle factors and only 
5-10% are based on genetics [25]. Current evidence appears 
to suggest what most of us already know - that a balanced 
diet, regular exercise and abstinence from smoking are the 
best ways to prevent oxidative damage. In other words, 
Watson’s advice to eat blueberries because they taste good 
and not to prevent cancer is unlikely to be regrettable.■
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This year, the Triple Helix Cambridge ran a Science Writing Competition for students 
at schools all over the UK. Submissions had to be entered by the 15th vacation read-
ing, rating and deciding. It was a difficult task, for we had over 60 articles to evaluate, 
many of which were insightful and filled with scientific knowledge. Nevertheless, we 
have chosen the winners for each category, published in the following pages of this 
edition of the Science in Society Review.

Our warmest congratulations to the winners and their schools! 
We hope that this competition will inspire many of our 

participants to write about science in the future.

Which scientific discovery of the past 50 years do you think 
has impacted society the most, and why?
1st place: Helena Whitfield, North London Collegiate School
2nd place: Hind Turki, Taunton School
3rd place: Leah Ffion Parry, North London Collegiate School

Category A

Which science do you think will contribute the most to solving 
the problem of climate change?

1st place: Eleanor Bennett, Stanborough School
2nd place: Trisha Saxena, Nonsuch High School
3rd place: Holly Yates, Springwood High School Academy

Category B

Which scientific discovery of all times has been the most 
important for the wellbeing of your community/school/family?

Original Topic

Juniors (age 12-14) 

1st place: Laila Rizvi, Leicester Grammar School
2nd place: Madeleine Hardstaff, Truro and Penwith College
3rd place: Bethany Lundy, Cramlington Learning Village

1st place: Lauren Slade, The Billericay School

1st place: Hannah Imafidon, Stanborough School
2nd place: Christine Pettitt, Fowey Community College

Category C
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HIV and AIDS – How they 
changed the world

HIV and AIDS - a story of despair. According to the World 
Health Organisation (WHO), at the end of 2012, 35.3 
million people were living with HIV and 36 million 

people had died from AIDS [1]. HIV remains incurable.
Awareness was brought to a strange emerging disease on 

the 5th of June 1981, when an article was published in Mor-
bidity and Mortality Weekly Report. It was about five young 
homosexual men in Los Angeles who had all developed a rare 
lung infection, alongside several other unusual infections; their 
immune systems had apparently failed [2]. Acquired Immune 
Deficiency Syndrome (AIDS), as it became titled later, is caused 
by the Human Immunodeficiency Virus (HIV). This virus infects 
cells of the immune system, such as CD4 T cells, which play an 
important role in recognising diseases. HIV-infected T cells are 
harnessed as virus-making factories instead of protecting the 
body from pathogens [3], and are themselves destroyed in the 
HIV replication process. When the number of T cells declines 
below a critical level, the immune system crashes and the body 
becomes extremely susceptible to opportunistic infections, as 
it no longer recognises them as such. A person is said to have 
AIDS when he or she has a white blood cell count lower than 200 
CD4 T cells/mm3 [4]. Infections that would otherwise be dealt 
with by people with healthy immune systems may therefore 

become lethal to people with AIDS [5].
Since AIDS was discovered, it has rewritten the rulebook on 

human behaviour. It has changed how hamlets and megacities 
alike respond to diseases and the possibility of infection. It has 
changed how medical research is conducted, how drugs are 
approved and sold. It has changed both sexual behaviour and 
attitudes toward sexuality, with education about all sexually 
transmitted diseases (STDs) and various contraceptive methods 
being increasingly stressed in schools. It has brought taboo 

subjects such as race and status, wealth and poverty, and the 
inequalities between the developed and developing world into 
the spotlight.

AIDS entered the stage when society was about to break 
into a moral-less, sexual free-for-all revolution in the 60s and 
70s. In the early 80s, drug use was mainstream, sex tourism 
was one of the fastest growing industries in the world, and 
homosexuals were finally beginning to step freely out of the 
furtive shadows and express their sexuality. AIDS put a stop 
to so much of this: gone was the carefree attitude and the 80s 
became darker and more puritanical. The world reacted with 
great haste to this horrible disease; millions, and then billions 
of Pounds, Dollars, Pesos and Francs were spent on a desperate 
search for vaccines and drugs that could save the human race 
from the new plague. Research into HIV and AIDs accelerated 
the development of important new technologies such as gene-
sequencing and monoclonal antibodies [6]. 

However, cures were not being found fast enough and 
many HIV-infected people, their health deteriorating rapidly, 
resorted to medical trials, desperately hoping that the test sub-
stance they received would turn out to be the ‘magic cure’. Yet 
many HIV positive patients were refused these trails because 
of their age, gender or other drugs that they were taking. This 
caused an uprise of activists and campaigners who demanded 
a reform in medical trials [7], which would make the process 
faster and deliver treatment sooner. The way trials were con-
ducted at the time was not well-adapted to the pressing need 
for cures for an infection that escalated as quickly and was as 
horrific as HIV. Experimental subjects needed to fit neatly into 
a certain category, follow certain lifestyles and be free of any 
substance, such as everyday medications, that could interfere 
with the trail. 

HIV and AIDS were, and still are, strongly associated 
with gay men, which has led to horrific scapegoating and the 
disregard of other HIV positive groups such as sex workers and 
drug users. Homosexuals encountered an increase in discrimi-
nation and homophobia in the 80s, with African homosexuals 
receiving the worst abuse.

Over 30 years after its discovery, AIDS still remains a 
plague to humanity. Yet it has taught us a valuable lesson in 
humility; despite humanity’s impressive technological advances, 
pathology still has the ability to baffle us. Yet perhaps the tide 
is turning. The WHO provides HIV testing and counselling in 
119 countries, brings antiretroviral therapy (ART) to over 9.7 
million people and provides effective regimes of antiretroviral 
medicine to expectant mothers so that they do not pass the 
HIV virus to their unborn child [8]. HIV is not yet curable, but 
it is manageable and it has now become a disease that people 
‘live with’ rather than ‘die from’, thanks to the explosion of 
research that it inspired.■
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1st place: Which scientific discovery of the past 50 years do 
you think has impacted society the most, and why?
Helena Whitfield, age 17 
North London Collegiate School
Helena Whitfield is currently in Year 12 and is passionate about 
science and the constant advances that are being made. She 
decided to write on this topic since it is often mentioned in the 
news but with little scientific detail - so she wanted to find out 
more. 

despite humanity’s impressive 
technological advances, pathology 

still has the ability to baffle us
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CMB: Not just another discovery

The past fifty years of scientific discovery have contributed 
substantially to many fields of science, but in terms of 
impact on wider society, has the discovery of the first 

pulsar or high-temperature superconductivity really changed 
anything at all? If we were to ask which single discovery in 
the past half century has impacted society the most, inevitably 
the question of how to evaluate ‘impact’ on society would be 
raised. The nature of science as a body of knowledge that fits 
together as a collective whole certainly makes finding a single 
definitive answer very difficult and subjective, but certainly 
not impossible.

The 1950s and 60s were a time of great cosmological debate 
regarding how the universe came to be. The two rival theories 
that dominated the field were the Big Bang theory proposed 
by Lemaitre and later built on by George Gamow, and the 
Steady State theory advocated by Hoyle, Bondi and Gold [1]. 
This debate took place in three decidedly different forums of 
cosmological discussion; the specialists’ forum, a general sci-
ence forum and a popular science forum, the latter of which is 
seen as the most active of the three in this particular debate [2]. 

This fact is perhaps the most intriguing; increasingly the 
general public was actively engaging with cosmological physics 
on a scientific and philosophical level, with an enthusiasm that 
scientists at the time were somewhat more reluctant to accept 
because of the lack of “respectable” empirical evidence. As a 
result, when unsuspecting radio astronomers Arno Penzias and 
Robert Wilson stumbled upon Cosmic Microwave Background 
radiation (CMB) in 1964 [3], the cogs of cosmology were set 
into motion in a discovery that would come to redefine modern 
theoretical physics, and I argue, the whole of Western society. 

The discovery of the CMB was quickly branded a “mo-
mentous” discovery [3] and the “watershed moment” [2] for its 
role in providing the first substantial evidence of the Big Bang 

Theory, which had predicted the existence of such a phenom-
enon. As a result, the Big Bang almost immediately emerged 
victorious over the rival Steady State theory which, in the public 
eye, was rendered obsolete. The discovery transported the field 
of cosmology from the fringes of “serious” scientific circles 
directly into the midst of specialist scientific discussion of the 
time, and enabled the field to finally take its place as a serious 
branch of physics.

It is my assertion however that the impacts of the discovery 
of CMB have extended far beyond the bounds of the scientific 
community. This major discovery not only redefined cosmol-
ogy and confirmed the Big Bang theory. It has also allowed 
the theory to develop into a symbol of scientific progress, due 
to its significant presence in popular science, and become an 
area of modern physics that has come to fascinate a generation. 

In the past fifty years we have seen the Big Bang theory 
leak into popular culture in the form of literature, art, philoso-
phy and television. One example of this is Stephen Hawking’s 
popular book A Brief History of Time, which sold 10 million 
copies and remained on the best-sellers’ list for 237 weeks. As 
Marcus Chown, another popular science author, put it, “There 
have been popular science writers before – Carl Sagan, Isaac 
Asimov. But I don’t believe there were popular science sections 
in bookshops before Hawking.”[4]. 

Even television has been infiltrated by this world of phys-
ics and cosmology with the popular The Big Bang Theory, an 
American sitcom that has pulled in over 14 million viewers since 
its kick-off [5]. The TV series Wonders of the Solar System also 
attracted 2.8 million viewers in the first episode [4]. What used 
to be complex physics that was only accessible to the very intel-
ligent few, has developed into a highly integrated and popular 
aspect of our culture and the modern science and philosophy 
of the age. Even if the complex technical aspects of the theory 
are not understood by the wider public, the discovery of CMB 
and the subsequent popularization of the Big Bang has resulted 
in a massive increase of public interest not only in physics, 
but also in other scientific disciplines and science in general.

Whilst it could be argued that the actual practical impacts 
of this discovery were not great, and that it was perhaps most 
instrumental in the simple verification of a theory that was 
already growing in popularity, this role should not be dismissed 
as insignificant.

The point to discuss here is how the ripple effect of one 
discovery has managed to touch almost every aspect of the very 
culture and attitude of our generation towards science. And 
it is on this basis that I would judge the discovery of CMB as 
having the greatest impact on society in the past fifty years. It 
could be said that the impact of the discovery of the cause of 
the Big Bang is analogous to the actual event that took place 
billions of years ago. The all-pervading CMB permeates the 
whole universe originating from the one event, just as how its 
discovery has come to epitomize science in society ever since. ■
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2nd place: Which scientific discovery of the past 50 years do 
you think has impacted society the most, and why?
Hind Turki, age 17 
Taunton School, Somerset
Hind Turki is a budding physicist and philosopher, and general 
academic enthusiast currently studying in sixth-form. She loves 
dancing and getting involved in a good heated debate. This 
topic attracted her attention because she wanted to express 
her views on the major cultural and philosophical impacts of 
modern physics.

Image reproduced from [2].
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The Remarkable Impact of CFCs 
on our Existence

In the past fifty years, both science and society have rap-
idly developed, influencing each other in many different 
ways. In recent times, a particularly dominant issue that 

has arisen within both is climate change. A discovery which 
greatly impacted the appreciation of this issue occurred in 1974, 
when Mario Molina and Sherwood Rowland developed the 
chlorofluorocarbon-ozone depletion theory. Its coming marked a 
growing understanding of the idea that society’s actions impact 
the welfare of the environment. Their research involved chloro-
fluorocarbons, chemicals released by newly developed artificial 
processes such as refrigeration and spraying aerosols. These 
molecules were considered to be innocuous, as they appeared 
completely inert, until further research indicated otherwise. 
Awarded the Nobel prize for Chemistry in 1995, the significance 
of their discovery set a precedent for environmental science on 
which the basis of modern climate change concern was formed.

Firstly, we must explore why Molina and Roland were 
alarmed by the continued release of CFCs [2]. Theory estimates 
that one CFC molecule, such as CF2Cl2 or CFCl3, present in the 
stratosphere1, will destroy 100,000 molecules of ozone over 
its natural lifetime [1]. Their properties of low reactivity and 
relatively high insolubility in water result in a long persistence 
in the atmosphere. A pertinent fact is that at the time their 
paper was published, the amount of chlorofluoromethanes 
detected in the troposphere2 corresponded to the integrated 
world industrial production to date [2].

After travelling further up, into the stratosphere, CFCs are 
capable of being broken down by the action of ultraviolet light 
on intermolecular bonds in a process called photolysis. During 
photolysis, chlorine atoms are released, which in turn are capable 
of reacting with the ozone present in the stratosphere, releasing 
oxygen in a chain of reactions. Importantly, the reaction can occur 
almost indefinitely, as chlorine is recycled in the process – this 

accounts for the extremely high numbers of ozone molecules 
one molecule of CFC can destroy. Molina and Rowland became 
fully aware of the severity of the problem [3]. Ozone protects 
the Earth’s surface from UV radiation, maintaining exposure at 
a level that doesn’t significantly harm living organisms. Further 
release of CFCs could mean the breakdown of ozone at such 
rapid rates that would eventually be devastating, if not fatal, 
to all living organisms. 

This scientific discovery, on its own, would have very little 
impact on society, had it not been for the two researchers’ own 
appreciation of its significance. After publishing their findings 
in the scientific journal Nature, they also communicated the 
issue to policy makers and the media, to ensure that the general 
public were aware of the problem. This approach to the issue is 
what made the discovery have the greatest impact on society: 
it set forth an appreciation for the wider community beyond 
scientists, and showed an understanding for the significance 
of such issues in terms of humanity. In 1985, the Antarctic 
ozone hole was found, and this fired up dialogue, aiding the 
communication of the issue [4].

In 1987, governments throughout the world agreed to 
the Montreal protocol as part of the United Nations Environ-
ment Programme. The protocol was designed to reduce the 
production of ozone depleting substances in order to control 
their abundance in the atmosphere, and thereby protect the 
earth’s fragile ozone layer [5]. The protocol also enforced a quick 
future reaction to new scientific information, which could add 
new chemicals to the ones already included in the agreement. 
Molina and Rowland’s active efforts consequently placed their 
scientific research at a prominent position in the public eye. 
Their work was successful in eliciting a response that had both 
an immediate impact, as well as benefit the future genera-
tions. It can therefore be seen that not only did the validity of 
the discovery itself influenced society; Molina and Rowland’s 
following actions amplified its impact into arguably the most 
influential discovery of the past fifty years.

Looking more deeply into this apparently non spectacular 
discovery reveals a greater importance beyond the basic accu-
mulation of scientific understanding of molecules. A precedent 
of communication between science and society was set, which 
allowed following discoveries to emulate the success of Molina 
and Rowland, particularly within the area of climate change. 
Within the past fifty years, there is no discovery that truly 
isolates itself as the most ground breaking, as all involve unique 
scientific thinking and great dedication of different individuals. 
The discovery of CFCs, however, impacted society the most, 
as it initiated preemptive measures on climate change, and 
catalysed a change in attitudes which strengthened the link 
between science and society. ■

1 The second layer of the Earth’s atmosphere, above the troposphere.
2 The lowest region of the Earth’s atmosphere.
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3rd place: Which scientific discovery of the past 50 years do 
you think has impacted society the most, and why?
Leah Ffion Parry, age 17 
North London Collegiate School
Leah Parry decided to write on this topic because it’s an area 
she had often heard referenced, but never in great depth. While 
digging into the history of this discovery, she was surprised 
at how pivotal it was, both in terms of direct outcomes and 
changes in attitudes towards climate change. 
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Psychology and Light Bulbs: How to 
Save the World

While there are many factors which will each in turn 
help solve the problem of climate the world is facing 
at the moment, the science which is likely to help the 

most is psychology: changing people’s attitudes and opinions 
towards the problem.

Even today, there are many people who do not believe 
that climate change is real, or that human behaviours and ac-
tivities are driving it. Lots of people see recycling as a bit of a 
bother, as well as viewing options such as switching to clean 
or renewable energy as a costly and somewhat negative thing. 
This is precisely what needs to change if we want to prevent 
extreme climate change, and help the world recover from the 
effects we are already committed to.

Something as simple as changing the way in which people 
view environmentalism and alternative energy could be extremely 
effective. If people realise the problem, want to help and do 
not view the measures being taken as overly inconvenient or 
expensive, then there is a much better chance of improvement.

There are many arguments supporting the idea that psy-
chology will help the most in the fight against climate change. 
Similarly, there is no doubt that the other sciences, including 
biology and physics, will also play extremely large parts in the 
battle by finding new ways of making and extracting energy. 
What is clear to see, though, is that while all of these disciplines 
are going to be very helpful, their existence will have minimal 
or no effect if people are not willing to change their own habits 
and behaviours.

Another reason why psychology will be so incredibly 
important is because simply discovering or inventing new ways 
to make cleaner fuel will not be enough, unless people also 
change their behaviours in terms of the amounts of energy they 
use on a day-to-day basis. The amount of fuels and electricity 
wasted each day could be reduced dramatically if people saw 
less need to use lights, phones, screens and all the ‘energy-
sucking’ machines that seemingly no-one in the twenty-first 
century can live without. 

There is definitely no need for people to use as much elec-
tricity as they do. Using one simple example, there is no need 
for lights to be on all the time – especially in places like schools 
and offices, where ceiling lights are frequently on throughout 
the day, despite the natural light coming in from outside. Ac-

cording to the Energy Saving Trust [1], lighting accounts for 
8% of the average UK household’s energy bills. If the whole of 
the UK’s roughly 650 million light bulbs in households [2] were 
energy saving LED bulbs, the energy saved would be around 
90% per bulb [3] – and the equivalent of only having 65 million 
of the non-energy efficient light bulbs. This would save both 
money and energy, but only goes to show that the public are 
not thinking about the situation in this rational way. It shows 
that when given the choice of buying a cheap halogen bulb or 
a relatively expensive LED bulb, they will go for the cheaper 
option because they cannot see the benefits of choosing a more 
expensive one which – to their minds – does the exact same job.

Behaviour isn’t the only aspect of psychology that will aid 
the cause, however. Educating people sufficiently to know that 
climate change is not just a distant problem which probably 
won’t affect them is also very important. In a survey in 2013, 
only 42% of people in the UK believed that recent climate change 
has been driven by human activity [4]. People not believing in 
the facts of the situation is a great hindrance to the possibility 
of improving it. This isn’t just a problem in the UK either; a 
twelve-year survey ending in 2010 showed that the US has the 
same problem [5]. As time has gone by, people have become 
unsure about whether climate change is a real threat to the 
planet. This is further evidence that the way people think of 
climate change needs to be changed. People need to see that 
the problem exists and understand how it will affect them if 
nothing is done about it. Once this happens, the other sciences 
will have a much greater role to play.■
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1st place: Which science do you think will contribute the 
most to solving the problem of climate change?
Eleanor Katherine Bennett, age 16 
Stanborough School, Hertfordshire
Eleanor Bennett is a student in Year 11, who has the intention 
of studying literature at university and eventually working in the 
writing industry. She has always had a passion for writing and 
reading, and is currently working on writing her own first novel. 
She chose to write about the topic of psychology because she 
found the idea of such little things together making a large 
overall impact to be intriguing.
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Physics and engineering to provide the 
most practical solutions to climate change.

Global warming, or climate change, is a persistent prob-
lem in today’s world and brings with it many negative 
ramifications. Solving its causes and preventing its con-

sequences is a daunting and ongoing task. As climate change 
is a physical and natural phenomenon, it is only appropriate 
to use scientific methods to tackle the problem. Physics plays a 
dominant part in modelling weather systems, and is therefore 
the main science involved in facilitating the development of 
technologies which aim to combat climate change.

One such initiative is solar radiation management, which 
aims to decrease the amount of heat reaching us from solar rays, 
thus diffusing the greenhouse effect and lessening its impact 
[1]. This form of geoengineering focuses on manipulating the 
environment and Earth’s atmosphere to either deflect or absorb 
the sun’s rays before they reach the ground. 

One of the methods of radiation management relies on 
cloud modifications. Clouds are a key part of the earth’s weather 
systems and using their dynamics will aid in our efforts to 
reduce global warming. Although clouds are more commonly 
known to trap thermal radiation from the ground as it rises 
and therefore heat up the planet, their ability to reflect shorter 
wavelengths of light back into space overrides this.  Increasing 
the albedo, or reflectivity, of clouds can increase their capacity 
for reflecting solar radiation, thus reducing the amount of heat 
reaching the earth. John Latham of the National Centre for 
Atmospheric Research in Boulder, US, and his colleagues say 
that “cloud seeding” can be done using autonomous ships which 
spray salt water into the air from the sea. The potential success 
of this technique relies on the Twomey Effect, which states that 
increasing the concentration and decreasing the size of water 
droplets within a cloud increases the total cumulative surface 
area of the droplets and thereby enhances the cloud’s albedo, 
or reflectance. They claim that this physical phenomenon will 
increase the rate at which clouds reflect solar energy back into 
space by as much as 3.7 Wm-2 [3].

As mentioned before, both the physical sciences and en-
gineering will be vital in the advancement of such endeavours. 
Both disciplines are requisite in making such projects a success. 
In-depth knowledge of atmospheric physics is necessary in 
order to create the best models for predicting cloud behaviour, 
and engineering proficiency is required for the initiative as a 

whole to succeed. Both these disciplines can be advantageous 
in other forms, too. Engineering cleaner, more efficient cars, for 
example, can reduce carbon dioxide emissions from developed 
countries, at the same time decreasing the amount of pollutants 
corroding the ozone layer. We already have hybrid and electric 
cars, which run on a mixture of regular fuel and electric drive 
motors [4]. This leads to a reduction in fossil fuel usage, and 
in turn reduces harmful emissions into our atmosphere, which 
contribute to the warming of the planet.

Both designing better cars and predicting weather systems 
more accurately are ways to tackle global warming at a causal 
level. Cloud seeding, on the other hand, is a form of symptom-
reduction, which isn’t always favoured by the scientific com-
munity when seeking solutions to large scale problems. After 
an extended period of time, if cloud seeding ships worldwide 
were to cease functioning, and if we hadn’t been reducing car-
bon outputs as well as making use of geoengineering, all of 
the heat would come back and there could even be a ‘bounce’ 
effect, where the earth would warm up faster than it would 
have otherwise [2]. 

Professor Brad Marston of Brown University says that 
statistical physics can provide a better understanding of global 
weather patterns – information critical for more accurately pre-
dicting climate change and counteracting it. Although not the 
obvious branch of physics to turn to when discussing climate 
change, statistical physical equations can make complicated, 
dynamic atmospheric processes easier to understand. Phenomena 
such as cloud formation, convection and macro-turbulence can 
be modelled in a way that helps us recognise current weather 
patterns and predict those in the future. [5] 

It appears that using physics and engineering in collabo-
ration can produce the most useful and practical solutions to 
climate change. Engineering has physics at its foundations, 
and various branches of physics can provide insights into our 
atmosphere, cloud formation, and the fluid dynamics of the 
environment. Knowledge of weather systems is vital in com-
bating climate change, and robust engineering is required to 
implement designs developed through physics. If we are to 
come any closer to solving the issue of climate change, we 
must use physical concepts in our search for an unrivalled 
engineering solution.■
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2nd place: Which science do you think will contribute the 
most to solving the problem of climate change?
Trisha Saxena, age 17 
Nonsuch High School, Surrey
Trisha Saxena is  a confident individual who always strives for 
the best. She loves learning physics at school, and it is her 
dream to one day work for NASA, or the ESA. She has her own 
small telescope, which she likes to use to look at planets and 
nebulae. Trisha's favourite pastime is reading – whether it be 
fiction or not, you can always find her with a book at hand. 
She also loves blogging – she currently have two blogs; one on 
astronomy and the other on films and TV shows.
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A change of mind may be a change for life

If posed the above question, the majority of people would, 
without a second thought, turn to traditional sciences di-
rectly for an answer. Some would say Biology will be pre-

eminent, in the research of new sustainable fuels. Others would 
say Chemistry will, alongside Physics, be the main player in 
discovering new ways of extracting energy and finding and 
improving methods of making cleaner fuels. But the question 
is, are we ignoring a science that is much less obvious but could 
prove to be the breakthrough in solving the problem of climate 
change. Is it really Psychology that should play the crucial role? 

It could be argued that the key to solving climate change 
lies with changing human behaviour.  In a survey 69% of us 
accept global warming.  However, far fewer appreciate its im-
pacts, such as the loss of arable land to rising sea levels and 
higher temperatures leading to insecure food supplies for the 
world’s poorest. Much research has gone into different types of 
behaviour, the values and beliefs people hold and their relative 
impact on energy use. Around 18% of us are said to be active 
environmentalists, the same proportion want to live life with 
no consideration towards climate change at all and the other 
64% are willing to act if empowered and informed [4]. We face 
a minefield of mental barriers and issues, and it could be said 
that if combatted, these issues could lead to climate change 
being solved. 

One of the mental barriers environmentalists are faced 
with in the public is due to the gradual nature of the problem. 
Many now see climate change as “normal” because it is hap-
pening so slowly. It is something the brain fails to see as a threat 
– and with no threat, humans will not act. One of Harvard’s 
psychology professors, Daniel Gilbert, has stated “it fails to 
trip the brain’s alarm, leaving us soundly asleep in a burning 
bed”, leading on to suggest the issue must be recognized before 
it can be overcome. 

Psychologists at the University of Victoria in Canada have 
put forward at least 30 factors which they believe are halting 

progress. These include limited cognition or ignorance of the 
problem, ideologies preventing action, social comparisons 
and perceived inequity and risks associated with behavioural 
change. These imply that the problem does not just lay with 
us as individuals, but our attitudes are influencing one an-
other. Therefore, one person taking a stand against how we 
see climate change can escalate socially. This ‘domino effect’ 
makes psychology the science that can achieve an increase 
in the number of people and countries working for a future 
without extreme climate change [2].

In contrast, it could be reasoned that in order to solve 
climate change we still need traditional science. The oil giant, 
BP, is currently developing the world’s first industrial project 
to create decarbonised fuels – a form of carbon capture and 
storage (CCS). At present, power stations burn methane from 
natural gas. The project plans to generate electricity using 
manufactured hydrogen instead, by reforming natural gas 
into hydrogen and CO2. This would result in a reduction in 
carbon dioxide emissions of about 90%, as hydrogen is a clean 
fuel, while the remaining CO2 could be captured and stored. 
This project, if successful, could lead to many more being built 
globally, greatly reducing emissions and contributing towards a 
reduction in CO2 emissions required to combat climate change 
[1]. This suggests that the chemical industry is a potential way 
forward for environmentalists.

As well as the developments in CCS research there are also 
existing methods which could potentially contribute largely 
to combatting climate change – if only they were invested in. 
Alternative fuels such as wind turbines, tidal power, solar 
panelling and nuclear power plants are becoming more and 
more common in our everyday lives. Their importance is be-
ing recognised; despite the failure to meet it, the EU had set 
a target of 20% of energy to come from renewable sources by 
2010. The Three Gorges Dam on the Yangtze River in China 
is an obvious example of the impacts renewable sources can 
have. At full power, Three Gorges supports 1.7% of China’s 
electricity demand (2011 figures) and reduces coal consumption 
by 31 million tonnes per year, avoiding 100 million tonnes of 
greenhouse gas emissions and large amounts other pollutants, 
such as dust, sulphur dioxide, nitric oxide, carbon monoxide 
and mercury [3] [5]. If more countries were to invest in renew-
able power, then we may gradually be able to see emissions 
reduce and climate change slow down.

In conclusion, I think the science that will contribute the 
most to solving climate change will be psychology. If humankind 
has no desire to change what we are doing to the planet, then 
traditional science and new technology will be worth nothing. 
Methods such as carbon capture and storage and using alter-
native fuels will make no difference if countries do not invest 
in them. The task of forcing governments to invest in climate 
change prevention is down to the general public. We need to 
overcome the psychological barriers that make people ignore 
climate change. ■
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3rd place: Which science do you think will contribute the 
most to solving the problem of climate change?
Holly Yates, age 17 
Springwood High School Academy, Norfolk
Holly Yates is a sixth-former hoping to pursue a career in 
Veterinary Medicine. She plays the keyboard and am currently 
at grade 7 level ability. She decided to write about this topic 
because it is something on which she has strong opinions and 
want to open up the idea that we should look to psychology 
rather than traditional sciences to solve climate change.  

One of the mental barriers envi-
ronmentalists are faced with in the 
public is due to the gradual nature 

of the problem. 
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Penicillin—The Miracle Drug

The first miracle drug”—one may find this to be a rather 
paradoxical description; however this was the presti-
gious title penicillin had once been dubbed as. A miracle 

is defined to be ‘an extraordinary and welcome event that is 
not explicable by natural or scientific laws and is therefore at-
tributed to a divine agency’ [1], yet we are well aware that the 
drug penicillin can be explained by scientific law, and many 
would regard mould to be far off from a divine agency. Its 
nickname as the ‘miracle drug’ displays the significance and 
impact of its discovery on the wellbeing of our community; 
its incredible improvements to our welfare proved so difficult 
to accept as true that many described it as if it were a force of 
divine supernatural power. 

Disease can take everything from us; potentially undermining 
our capacity to meet challenges, seek happiness or progress in 
our lives. Prior to penicillin’s discovery by Alexander Fleming 
in 1928, life was a continuous struggle, as we were slaves to our 
miniscule masters; the pathogenic bacteria. Due to the nature 
of pathogenic bacteria, before penicillin the spread of infec-
tious diseases was worst among groups of people, destroying 
families and communities. The tiniest scratch from a fall or 
an accidental prick from a needle could be fatal; enough for 
the shrewd bacteria to take their opportunity and “go in for 
the kill” causing the death of innocent people, many being 
children [2]. Attempts to help patients through other means 
such as surgery were also failing as surgical infections would 
arise and kill the patient; we were being attacked from every 
angle. Life was lived in constant paranoia and fear due to the 
major risks of doing everyday activities, such as playing sport, 
as a lethal life threatening infection could be obtained so easily; 
people were both mentally and physically affected.

Before the discovery of our wonder drug, the strategies 
bacteria employed against the defenders of our body were 
wreaking havoc among our defenders, the cells of our im-
mune system. One of those strategies is the ability to divide 
rapidly by binary fission hence producing clones. A single 

bacterium has the potential to produce one billion clones of 
itself in merely 10 hours in the right conditions [3]; a colos-
sal identical army invading, infecting and destroying tissues 
already puts our protectors at a disadvantage. The ability to 
produce lethal poisons is another highly effective strategy. For 
example, the bacterium Clostridium botulinum produces the 
toxin Botulinum, one aerosolised gram of which is estimated 
to be potent enough to kill 1.5 million people [4]. 

One would think it were impossible to find a weapon 
which would destroy such a well-equipped enemy without 
harming our own cells. Fleming discovered the impossible ac-
cidentally. The mould Penicillium chrysogenum produced a 
bacterial substance [5] that could easily kill bacteria, without 
causing our own cells any damage. This was achieved by tar-
geting the cell wall of the bacteria. The cell wall is a bacterial 
feature responsible for protection and structure of the bacterial 
cell [6]; importantly, this is a feature animal cells do not pos-
sess. Penicillin is one of our greatest weapons that has enabled 
us to win battles not only against harmful bacteria, but also 
battles against other countries. It can be conjectured that on 

D-day during the Second World War, penicillin contributed 
somewhat to the Allied victory, as it protected approximately 
3000 people from gangrene [2]. Penicillin saved 95% of soldiers 
who would have died without the treatment due to their infected 
battle wounds [8]. 

Staying true to its Latin name meaning “brush” [5], penicillin 
painted the path for the future of medicine and the wellbeing 
of our community. It has had a double impact: it has both 
fought infection and led to new ways of fighting it. Penicillin 
has made diseases and injuries viewed as trivial today non-
deadly. The average life expectancy dramatically increased as 
the staggering death toll from bacterial diseases dropped. For 
example, bacterial meningitis was a death sentence for at least 
70 percent of the people who contracted the illness [7]. Good 
health is the single most important aspect in our quality of life. 
Without it, we are prey to illness taking over us and our loved 
ones. Penicillin’s discovery has given us the ability to be more 
productive in our daily lives, when it comes to school, family 
and the community. The discovery and use of this wondrous 
weapon has aided our immune system to change the lives of 
millions of people across the world; many would not be here 
if it were not for the miracle that we call penicillin. ■
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1st place: Which scientific discovery of all times has been 
the most important for the wellbeing of your community/
school/family?
Laila Rizvi, age 16 
Leicester Grammar School, Leicester
Laila is currently an AS level student studying Chemistry, Biol-
ogy, Mathematics and Religious Studies and enjoys reading 
about pathology and immunology as well as painting and bak-
ing. She made the decision to write on this topic as she feels 
that the discovery of Penicillin is often forgotten about, as many 
have never experienced life without antibiotics. As a result she 
wishes to bring to light the impact it has had on the wellbeing of 
our community.

“
One would think it were impossible 
to find a weapon which would de-
stroy such a well-equipped enemy 

without harming our own cells.
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Discovery of Electricity: The Essence of 
Modern Life?

In the modern world of the 21st Century, it would be simply 
impossible to comprehend a life without electricity. Fun-
damental to everyday existence, its discovery has affected 

society in innumerable ways, and it is continually being put 
to progressively more applications which raise the general 
human wellbeing.

The discovery of electricity was not a ‘Eureka’ moment in 
the same sense as that of Archimedes’ Principle was, but rather 
a series of cumulative revelations, associated with the various 
aspects of the wide field that is deemed “electricity”. When the 
ancient Greeks first observed lightning, which we now know 
is the movement of charge from a storm cloud to the ground 
[1], it would have been impossible for them to foresee how this 
and other phenomena would go on to shape the distant future.

Electricity is used in all modern societies for what are now 
seen as basic amenities- primarily lighting and heating, thus 
making it the fundamental resource to the global wellbeing. 
Until as late as 1729, it was thought that electric charge could 
only be made in situ, but Gray found that it was possible to 
transfer current via conducting wires [2]. From this point, the 
development of electricity was wildly accelerated by various 
prominent scientists and theories - from Franklin leading the 
argument of a ‘one fluid’ theory of electricity, which formed 
the foundation of the conventional idea of current, to Volta 
creating the first battery ever known to the world - the voltaic 
pile. Faraday was another hugely significant figure in inducing 
the ‘electrical revolution’; he brought the world electromagnetic 
induction [3], or the production of an electromotive force across 
a conductor which is in a changing magnetic field [4]. He also 
invented the indispensable electric motor [5], whilst Ampere 
became a renowned figure in the field of electromagnetism 
with the discovery of two parallel charged wires creating a 
magnetic field. 

Electricity did not become a mainstream commodity until 
the invention of Watt’s engine in the late 19th century [6]. When 
paired with Thomas Edison’s electrical generator, it enabled 
people to generate electricity on a large scale for the first time. 
Soon after, electricity-powered novelties appeared; for example, 

New York became illuminated, leading to increased safety and 
quality of life for the city-dwellers and an artificial lengthening 
of the potential activity time. As the final major contributor to the 
fundamental aspects of modern day electrical systems, Tesla is 
duly hailed a “true visionary far ahead of his contemporaries” 
[7], owing to his development of alternating current systems 
in generators, motors and transformers.                                                             

Without the cumulative discovery of electricity and the 
technological developments that followed, the human race as a 
species would barely have progressed, since almost all modern 
advancements, and thus countless people, rely on electricity. This 
includes any medical institute, modern industry, governments, 
and of course, the vast majority of civilians: in 2009, only 20% 
of the world’s population were without electrical access [8]. 

Electricity has had both evident and subconscious impacts 
on human wellbeing and health. For example, billions of lives 
would be significantly altered without the benefits of electricity 
in the medical community. All refrigerated medicines and vac-
cines could not be stored for any length of time, there would 
be no digital imaging technology nor life support machines. 

However, yet more subtle is the way in which even some-
thing as perceptively menial and common as lighting could 
affect the deep brain activities of people. For example, lighting 
has caused a reduction in the number of cases of light-related 
depressive diseases, such as the aptly named Seasonal Affective 
Disorder, or SAD. Furthermore, temperature control - evidently 
a useful function, since 31% of the US total power outage is in 
temperature control [9] – has greatly improved the wellbeing 
of many people living in extreme temperature environments. 
This especially aids the vulnerable old and the sick, whose 
bodies fail at homeostatically compensating for external tem-
perature extremes. 

An unquantifiable, but extremely significant application 
of electricity in raising human wellbeing in the modern era is 
communications. The ability to use technology to connect with 
people far away has caused a breakthrough in globalisation 
and the spread of necessary news items in minimal time. Social 
networking raises inter-community bonding, and electrically-
powered networks can be used in the event of emergency, for 
broadcasting potentially life-saving information. For example, 
Tsunami Detection Buoys allow early warning and preparation 
prior to an otherwise greater catastrophe.

Therefore, the discovery of electricity is the single most 
important scientific discovery for the wellbeing of any com-
munity, due to its irreplaceable usage in almost all societies. It 
already has an unimaginable range of functions, and thousands 
more future applications are likely to be found. Electricity is 
thus deeply embedded in our past, present and future, and 
will continue to contribute to wellbeing in every aspect of life.■
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2nd place: Which scientific discovery of all times has been 
the most important for the wellbeing of your community/
school/family?
Madeleine Hardstaff, age 16 
Truro and Penwith College, Cornwall
Maddie Hardstaff is a sixth-former who is enthusiastic to follow 
a degree immersed in science. She loves to run anywhere and 
everywhere, as well as bake all of the cake recipes out there. 
She decided to write on the topic of electricity because she 
feels in modern-day society it is a commodity that is taken for 
granted, and its origins are not truly appreciated.
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The Importance of the Discovery of The 
Double Helix

In February 1953, James Watson and Francis Crick made 
one of the most fundamental scientific discoveries to date. 
The discovery of the double helix structure of DNA has, in 

my opinion, been the most important discovery for the health 
and wellbeing of the population. However, it wasn't solely 
the work of Watson and Crick that brought about this highly 
influential discovery. The findings of several other scientists 
were also crucial in discovering the double helix structure.

In the late 1940’s, it was already known to scientists that 
DNA was most likely the “molecule of life” [1]. They already 
knew that DNA was composed of different amounts of the 
different bases: adenine, thymine, guanine and cytosine. How-
ever, it was not to anyone’s knowledge what a DNA molecule 
might look like. 

In 1949, biochemist Erwin Chargaff made a discovery 
regarding specific base pairing. He found that, even though 
different organisms have different amounts of DNA, the amount 
of adenine in their genome is always equal to the amount of 
thymine. Chargaff also found the same pattern with guanine 
and cytosine, and this pattern was called Chargaff’s rule [1].

Watson and Crick were aware of Chargaff’s rule for a while 
before making their discovery, but it was Rosalind Franklin 
and the diffraction image of DNA, known as photograph 51, 
taken by her PhD student Raymond Gosling, which led to the 
breakthrough [2]. Photograph 51 was made by mounting a 
small sample of hydrated DNA and then shining an X-ray beam 
at it for more than 60 hours. The beams of X-rays scattered to 
produce an image, and that image contained information about 
the helical 3D structure of the molecule.

It was with this knowledge combined with their own 
theories that enabled Watson and Crick to come to their final 
conclusions during February 1953. It was concluded that the 
adenine- thymine bond was the exact length of the guanine- 
cytosine bond [1]. This meant that if the bases were paired this 
way, each line of the helix structure would be of equal length 
and the sugar-phosphate backbone would be smooth. 

So, what has the significance of this discovery been? The 
discovery of the structure of DNA brought about the industry 
of modern molecular biology, which is largely concerned with 
understanding how genes control the chemical processes within 
cells [3]. Molecular biology has led to wider knowledge of 
protein synthesis and the genetic code. During the 1970’s and 

1980’s, ground-breaking new scientific techniques including 
recombinant DNA research, genetic engineering, rapid gene 
sequencing and monoclonal antibodies, all originated from the 
basis of Watson and Crick’s work. 

A scientific technique I believe is particularly important 
to the wellbeing of the public is recombinant DNA research. 
Recombinant DNA research has led to many discoveries that 
benefit people worldwide both medically and economically. 
Some specific examples include recombinant human insulin, 
human growth hormone, blood clotting factor VIII, hepatitis 
B vaccine, and diagnosis of infection with HIV, to name but 
a few [4]. 

In terms of the wellbeing of my family, community and 
school, I think recombinant human insulin is the most important 
to me. Diabetes has been recognized as a distinct medical condi-
tion for at least 3500 years and is a fairly common problem in 

the UK (although the largest contribution is type 2 diabetes). 
Yet, its cause was unknown until relatively recently [5]. In the 
past, the only method of controlling diabetes was to consume a 
diet very low in carbohydrates and high in fat and protein; this 
allowed diabetics to live approximately a year after diagnosis 
[5]. In 1922 animal insulin was first used as a medical treatment 
[6]. Animal insulin is derived from cows and pigs and until the 
1980’s, it was the only treatment available for insulin dependent 
diabetes (type 1 diabetes) [7]. More recently, recombinant human 
insulin has provided an alternative to animal insulin. It can be 
produced cheaply, quickly, in large quantities and is exactly 
the same as regular human insulin. This significantly reduces 
the chance of patients having an allergic reaction to it [8].

In conclusion, if it wasn’t for the fundamental work of 
Watson and Crick and their discovery of the structure of DNA, 
many health problems we view as easily manageable now would 
still pose a deathly threat. The discovery of the double helix 
structure provided the building blocks for the development of 
molecular biology, which is now a rapidly expanding industry. 
New scientific techniques and treatments such as golden rice 
[4] and gene therapy [3] are being developed all of the time. 
Although these techniques and treatments haven’t directly de-
rived from the discovery of the double helix structure, without 
that important knowledge of the structure of DNA a whole 
world of knowledge would still be undiscovered.■
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3rd place: Which scientific discovery of all times has been 
the most important for the wellbeing of your community/
school/family?
Bethany Lundy, age 16 
Cramlington Learning Village, Cramlington
I am currently in year 12 studying chemistry, biology, psychology 
and sociology. I chose to write about this topic because I am 
particularly interested in genes, DNA and the development of 
new medical treatments through scientific discoveries, such as 
that of Watson and Crick.
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X-Rays: A Transparently Momentous 
Discovery

Countless discoveries over the millennia have been made 
by accident, and the discovery of X-rays was no excep-
tion. In late 1895, German physicist Wilhelm Röntgen 

was experimenting with cathode rays produced by applying 
a potential difference between two electrodes in a partially 
evacuated glass tube [1,2]. Although the tube was covered in 
black cardboard to prevent any light from escaping, Röntgen 
noticed a barium platinocyanide screen nearby began to fluo-
resce. He realised a previously unknown type of ray must be 
responsible for this observation; he dubbed it the ‘X-ray’ [2].

During experiments he conducted over the next few weeks 
Röntgen noticed the sensitivity of photographic plates to the 
X-rays, prompting him to capture the first ever X-ray photo 
- of his wife Bertha’s hand, clearly showing the bones in her 
palm and her wedding ring [1,2,3]. In this way a discovery 
that would have a massive impact on society had been made: 
that the internal structures of the body could be made visible 
without the necessity of surgery.

Nowadays, in hospitals all over the world, X-ray machines 
produce electrons in the same way, but it is these electrons 
hitting a metal target that makes X-rays [4,5]. X-ray images 
are formed when X-rays pass through the body and onto pho-
tographic film, which becomes darker upon exposure to the 
rays. High density material like bones absorb a large amount of 
radiation which is why they appear white, air transmits most 
of the X-rays so the lungs appear black, and other tissues and 
fluid come out grey [6].

The importance of X-rays was shown very soon after the 
start of World War I in 1914 as they helped doctors locate and 
remove bullets and pieces of shrapnel from artillery shells lodged 
in soldiers. The vitality of X-ray images in treating millions of 
casualties in the war led to vast improvements in radiography [7]. 

X-rays are most frequently used to see if a bone is fractured 
or dislocated or to identify dental problems. They can also be 
used to diagnose an extremely wide range of medical conditions, 

for example arthritis, heart conditions such as heart failure, and 
lung conditions including pneumonia and lung cancer [8,9]. 
Three dimensional images are produced from computerised 
tomography (CT) scans by processing multiple X-ray images 
of cross-sections of the body, providing an even more detailed 
picture. Tomograms are used to plan radiotherapy and biopsies, 
monitor blood flow around the body and to identify certain 
cancers, tumours and internal bleeding [10].

X-ray images aren’t just used to diagnose conditions but 
to treat them as well. Radiotherapy uses X-rays as well as other 
high-energy radiation to destroy cancer cells and shrink tumours 
[11]. X-ray fluoroscopy, a continuous X-ray image monitoring 
the movement of a contrast agent through the body, is used as 
a tool in orthopaedic surgery to align fractures and position 
artificial joints [8,12]. 

As if those uses were not enough, X-rays also contributed 
to the discovery that DNA is double-helical - a development 
that has had an incalculable impact on society. An X-ray image 
taken by Rosalind Franklin and Ray Gosling in the Biophys-
ics Department of King’s College London in 1952 led Francis 
Crick and James Watson to realise the structure and publish 
their paper A Structure for Deoxyribose Nucleic Acid in the 
journal Nature in 1953 [13,14].

A significant development to arise from this understanding 
is genetic engineering - using technology to alter an organism’s 
genome. This has been used, for example, to provide treatment 
for diseases such as diabetes, a serious condition that up until 
the 20th century was often fatal [15], by transferring the produc-
tion of insulin from the pancreas of ox and pigs to genetically 
engineered microbes - a cheaper and more efficient method. 
Genetically engineered bacteria also produce human growth 
hormone for people with a deficiency – a condition X-rays are 
used to diagnose [16,17].

X-rays have had a momentous impact on medicine since 
Röntgen’s groundbreaking discovery more than a century ago. 
The manipulation of X-rays has advanced to a level where they 
are now increasingly employed to diagnose and treat more 
serious conditions than ever seemed possible. But X-rays have 
proved themselves to be even more remarkable than initially 
thought, now being at the forefront of innovative and cutting-
edge fields including astronomy, DNA testing, crystallography 
and microscopy, and new applications are continuing to be 
found to this day. The discovery of X-rays truly has been the 
proverbial gift that keeps on giving.■
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1st place: Original Topic
Lauren Slade, age 17 
The Billericay School, Essex
Lauren Slade is a sixth-former with a passion for maths and 
physics and wanted to write an article showing that physics 
has impacted the wellbeing of society as much as biology and 
chemistry. She came across the discovery of X-rays while study-
ing the history of medicine at GCSE and thought this competi-
tion would be a great opportunity to research the implications 
and science behind X-rays in more detail. 
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Psychology’s Effect on the Problem of 
Climate Change.

First things first: what is the difference between climate 
change and global warming? A surprising amount of 
people use them interchangeably to describe human-

kind’s impact on the rising temperatures of the world. And 
while the distinction between them may be a bit blurry, they 
are not the same thing. 

Global warming occurs when the Sun’s rays are trapped 
inside the Earth’s atmosphere by greenhouse gases – keep in 
mind that not all of these are the fault of humans. Some of these 
gases occur naturally. This results in a change in climate - climate 
change. Apart from the changes in temperature, climate change 
has some unexpected effects. For example, oceans absorb some 
of the carbon dioxide that humankind and nature are produc-
ing, resulting in more acidic seas: bad news for sea creatures 
unable to survive at a lower pH. 

I chose to write about this because I believed it was the 
most important topic to write about. I mean, really, climate 
change! Everyone’s going on about it; everyone (well, at least 
63% [1]) believes it’s happening – so why isn’t everyone doing 
something about it? 

The most important factor in solving climate change would 
definitely be the people. You can’t change the way we produce 
fuel or the way we extract energy without actually having 
people able to and interested in achieving said goals. This is 
where the psychology aspect steps in. 

The main problem is that the human brain just isn’t suited 
to cracking problems of the faraway future. Our ancestors were 
more focused on the problems at hand, like a hungry predator 
or whether they would be able to eat that day. They weren’t all 
that worried about the events of the next decade or so. 

Because climate change is so slow, so gradual, it can often 
be ignored and pushed away to the back of our minds as some-
thing we would ‘get to later’. “Surely it doesn’t matter when 
we get to it if it’s not changing?” It doesn’t set off any blaring 
klaxons in our heads because we are always concentrating on 
the task at hand. 

Robert Gifford addresses the problem very well in his 
paper, The Dragons of Inaction, in which he states the different 
barriers that prevent us from doing all we can to solve climate 
change [3]. Every problem that does ‘drag on’ the process of 

completing it, he calls a dragon. Motives such as trying to walk 
more to lose weight, which also help reduce global warming, 
without it being the main reason, he calls honeybees because 
they benefit the cause without realising.

He mentions ignorance and denial as key factors – “If you 
don’t know what the problem is, then you don’t know what 
the solution is.” Even now, with all those newspaper articles 
and programs screaming about how the end is nigh unless 
we change, 37% of those questioned “Is there solid evidence 
the earth is warming?” answered “No,” or “Don’t know.” [2]

As I introduced in the first few paragraphs, not every-
one understands exactly what climate change is. This means 
that they also do not know the solutions. People need to be 
informed correctly of not only what makes climate change so 
important, but also about the ways they can help. The odd “I’ll 
cycle to school instead of taking the bus,” might give you the 
satisfaction of feeling like you are helping, but frankly does 

not do all that much. 
On the other hand, some people are aware of climate 

change and yet completely deny or ignore it. A portion of them 
feel as if they should be able to live their lives the way they 
want, and while that is a relatable attitude, it isn’t right. Global 
warming is our problem and we have to solve it. 

Others deny or ignore global warming for religious reasons. 
Two groups of Pacific Islanders were interviewed about the 
rising tides since the island they lived on was quite low-lying. 
One group had moved to higher land to escape the chance of 
flooding. The other stayed, saying: “God promised never to 
flood the land again.”[3]

Another ‘dragon’ explored in Gifford’s paper is the way 
we compare ourselves to others. Many people question “They 
aren’t doing it, so why should I?” However, this psychological 
trait could be used as an advantage. If told that their energy 
bill is above the norm, people tend to reduce their electricity 
expenditure because they do not want to be seen as doing 
worse than their neighbours.

Although this essay suggests that our mind-set is preventing 
us from undoing the trouble that is global warming, I strongly 
believe that psychology – being the study of our mind-sets – 
will teach us how to counteract and manipulate our primitive 
instincts to encourage us to solve global warming.■
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1st place: Junior
Hannah Oheoghosa Imafidon, age 12 
Stanborough School, Hertfordshire 
Hannah likes roman numerals, titles that are all capitals, and 
the word blurb because it sounds like something a whale would 
say. She finds the Oxford comma very useful and uses it even 
though her English teacher and Microsoft Word’s autocorrect 
disagree. She dislikes writing about herself in third person be-
cause I get she gets confused. Comic Sans is her favourite font 
because it needs some friends, what with after all the hate it’s 
receiving. If she were an animal other than a human, she would 
make a very good quokka (google it!). 

You can’t change the way we pro-
duce fuel or the way we extract 
energy without actually having 
people able to and interested in 

achieving said goals.
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Thinking our way to a greener world

Climate change is a fact. The available evidence suggests 
that it is largely driven by the activities of mankind [1]. 
Nevertheless, many of the suggested causes of climate 

change, such as the production of greenhouse gases, are issues 
that need to be dealt with anyway. For example, our reliance 
on fossil fuels for energy - what is going to happen when they 
run out? 

Psychology, in my opinion, is the science that can help 
the most in dealing with these issues. By using psychology 
we could change the way people think about things. Food is a 
good example: human societies all over the world deem certain 
foods acceptable and others not. This has occurred throughout 
history, but in the future we may need to actively alter our 
attitudes to certain foods, for example insect protein, to feed 
ourselves sustainably. We could also eat foods grown in season, 
thereby using fewer food miles to get it to us [2]. To encour-
age ourselves to eat the seasonal food we could wrap up it in 
sustainable packaging that is appealing and makes us want to 
buy it whilst not impacting climate change in a negative way.

Psychology could help combat climate change by convinc-
ing people not to waste what little resources we have. How 
would we do this? By advertising the idea in the media and 
the popular culture to influence what people want and how 
they behave. An example of how this works is the marketing of 
the Dr Dre headphones “Beats”. The product was marketed by 
putting them in the music videos of popular artists; this made 
the viewers of the music videos want the product, in order to 
be like the artist or to be seen to have the latest trend. But does 
it always work? One viewer of the of the many music videos 
featuring the “Beats by Dre” said “The fact that all of the top 
artists are wearing Beats in their music videos does not make 
them good headphones.” [3]

Is it morally right to try to influence how we think about 
things, through subliminal messaging or the way we present 
them? When asked, most people would probably say no, as it 
would be perceived as manipulative. In one case of the Arias 
awards in 2010, the show advertised their sponsors through 
subliminal messaging. One viewer when brought to awareness 
of the subliminal messaging said: “This is negative because it is 
a form of mind-control; we cannot resist this type of advertis-

ing if we wanted to. In this instance, it was wrong to just force 
these ideas on the viewers of an awards show.” [4] 

This shows that some people might feel it is morally wrong 
to influence the way we think in this way and ultimately that is 
why subliminal messaging is illegal. But in the case of “Beats 
by Dre” it was not illegal to influence our thoughts in this way 
because it was not strictly subliminal messaging, but product 
placement. This is legal according to Ofcom, “the Independent 
regulator and competition authority for the UK communications 
industries.” [5] Their website states that “From 28 February 2011 
TV programmes made for UK audiences can contain product 
placement as long as they comply with Ofcom’s rules.” [5]

How could psychology help us combat climate change? 
Electricity production using non-renewable sources of energy 
such as fossil fuels is a key driver of climate change. Still, most 
of our electricity is produced this way. However, recently it 
seems that the times are changing and people are starting to lean 
towards renewable sources of power, such as wind. However, 
in rural areas of Britain most people wanting to put up a wind 
turbine would still meet a lot of resistance from their neighbours 
saying that the wind turbines are “noisy”, “monstrosities” [6] 
and “ugly” [7]. 

On the other hand, people in Denmark seem to have got 
over the downsides of wind power and have put up a lot of 
wind turbines. How were the locals persuaded to opt for wind 
power? Psychology definitely played a part. In the TV show 
“Scandimania” one owner of a turbine said “the difference is 
the ownership, if the neighbour owns the turbine  ... it kills 
more birds... it’s a nuisance.” But what if the turbine is yours? 
“The noise is like music.” [8] So, by making the community feel 
more involved in the production of the electricity and giving 
them the sense of ownership over it, it is possible to make the 
positive aspects stand out rather than the negative. Thus Psy-
chology, although it may be not the obvious choice, could well 
be the one most useful science in combating climate change.■
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2nd place: Junior
Christine Pettitt, age 13 
Fowey Community College, Cornwall
Christine Pettitt is currently a Year Nine student keen on 
becoming a doctor. She loves the environment and nature. 
She decided to write on this topic because she thinks climate 
change is a huge part of our lives and we must do something to 
make our lives more sustainable.
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