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We are delighted to be 
celebrating the incredible work
of pupils who have taken part in 
The Scholars Programme from 
schools across the UK.

In this edition, you will find 27 outstanding 
assignments with course titles ranging from 
‘Mind, Muscle, and Machine: The Use of Assistive 
Technology in Stroke Recovery’ to ‘Who Are We? An 
Archaeological Approach to Identity’. This edition of 
The Scholar features some of the most outstanding 
articles ever produced by pupils who have taken 
part in The Scholars Programme.

The university-style learning that pupils are exposed 
to on our programmes is designed to provide pupils 
with the freedom to develop their own ideas and 
approaches. Not only will this help pupils who go 
on to study at university, but we believe these 
are crucial skills to develop in the adult world. 
The development of independent study skills and 
support with critical thinking provides young people 
with a platform to share their ideas. We hope it will 
empower these young people to engage in debates 
that shape our world.

We hope that the variety of courses our PhD tutors 
deliver encourages pupils to dig a little deeper 
into subjects that matter to them and to seek 
opportunities to make unique contributions to their 
fields. In doing so, pupils can change their own lives 
by enriching them with opportunities for learning. 
This year, we had a hugely competitive number of 
essays nominated, so we would like to say a big 
congratulations to the pupils published in this edition 
and to all the pupils who completed The Scholars 
Programme – you should all be very proud of 
yourselves!

Head to page 4 to read a wonderful guest article 
written by Brilliant Club Ambassador, Emily Yanchuk. 
Emily completed The Scholars Programme multiple 
times while at school and is now studying Dual LLB / 
Juris Doctor (JD) with the Chinese University of Hong 
Kong at the University of Exeter. In her guest article, 
Emily offers her reflections on education, opportunity 
and growth, inspired by her learning about Mary 
Wollstonecraft. A huge thank you to Emily for sharing 
her story.

The map above shows the locations of all pupils featured.

In pursuit of our mission, to support pupils from less 
advantaged backgrounds to have fair access to 
university and to thrive once they get there, we run 
three core programmes: The Scholars Programme, 
Join the Dots and Parent Power. You can find out 
more about our programmes and how we support 
young people on our website:  
thebrilliantclub.org/about/

If you are a teacher who would like to find out 
how your school can get involved with any of our 
programmes, we would love to hear from you! 
Please get in touch via our website:  
thebrilliantclub.org/schools/

We are building a network of Brilliant Club Scholars 
to create a community of like-minded alumni. If 
you have completed one of our programmes, and 
would like to join our alumni community, you can 
sign up via our website:  
thebrilliantclub.org/alumni/

Camille Brouard, Editor

Updates

Introduction from The Brilliant Club
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I am currently in my fourth year at university, 
studying a module on Law, Politics and Power 
focused on classical liberalism. A key contributor 
to this theory is 18th century writer and philosopher, 
Mary Wollstonecraft. Although this article is not 
about her or the political theory itself, she highlights 
an important message about the profound impact 
education can have on one’s life. She argued that 
women should have equal access to education, 
as this would enable them to express their capacity 
for reason and thought. She challenged the 
prevailing view of her time, which held that society 
depended solely on men, insisting that women’s 
intellectual contributions were equally significant. 
Wollstonecraft’s ideas remind us that education 
can reveal the potential within individuals, and 
once that potential is recognised, it can transform 
the course of our lives.

From a young age, education was always 
important to me. Neither of my parents attended 
university, but they knew how life-changing it could 
be. Even though it can be argued that a university 
degree is losing its value and that there are other 
routes, such as apprenticeships, that can lead to 
success, I still view university as an opportunity worth 
discussing.

I enjoy the process of learning and have always 
viewed it as a privilege, especially as there are 
many children, specifically girls, who do not have 
this chance. I always felt a sense of responsibility 
not to let this opportunity slip away. I have always 
been academic, from my GCSEs to my A-levels, 
and now I am studying Law. This has not been and 
is still not an easy journey. As with anything, there 
are ups and downs. However, I have thoroughly 
enjoyed my university experience. Even though 
the degree can be challenging, it is what I signed 
up for. I wanted to learn complex things and have 
the chance to challenge my own ideas. Yet, I have 
also gained more from this degree than I could 
have imagined. Not only have I made my mother 
proud by getting into university, travelling to Hong 
Kong for my year abroad, and immersing myself in 
an incredible new culture, but I have also made 
myself proud. Today’s society emphasises hustle 
culture and the constant pursuit of more, but I feel 
it is important to look back, remember where you 
started, remind yourself of your motivations, and 
take a moment to appreciate all the hard work you 
have put in.

I want to especially dedicate a thank you to my 
mother, who instilled in me the importance of 
resilience. She came from Ukraine to give me a 
better life. Those with immigrant parents often feel 
a sense of responsibility to make them proud and 
express immense gratitude for the sacrifices they 
have made. All her hard work has shaped me into 
the woman I am today.

Interestingly, I really did not enjoy my first week of 
university. I struggled to click with people; I missed 
home and was worried that I had made the wrong 
choice. Even though university is not for everyone, 
if you decide to take this route, give yourself time 
to adjust and see what this new chapter of your life 
has to offer. Going to university has been one of the 
best decisions I could have made, not only for my 
future but also for my personal growth. Since my first 
year, I have learned more about myself and what I 
want out of life. I have met incredible people and 
learned more about my abilities and what I am 
capable of. For instance, having the chance to 
travel to Hong Kong and meet incredible world-
renowned professors was a fantastic opportunity 
I would not have had if I had not applied to 
university.

As a former participant of The Brilliant Club (where 
I took part in The Scholars Programme four times), 
I want to thank the organisation for allowing me 
to gain insight into university life, for believing in 
me, and for helping me reach where I am now. 
Participating in the sessions and discussions, and 
having the opportunity for a formal graduation, 
helped me navigate what I want to do. University is 
more than just gaining knowledge and completing 
assignments in a subject you are interested in; it is a 
chance to discover who you are and have further 
opportunities that could be life changing. If you are 
unsure about it or have not considered it because 
you are worried about ‘not fitting in,’ there is a 
place for everybody. Do not be afraid to give it a 
go, because it could help change the trajectory of 
your whole life. It did for me.

Emily Yanchuk
Brilliant Club Ambassador, Law Student 
studying Dual LLB/Juris Doctor at the 
University of Exeter and the Chinese 
University of Hong Kong

Guest Article   

Reflections on Education, 
Opportunity and Growth

 
Emily Yanchuk

Brilliant Club Ambassador, Law Student studying Dual LLB/Juris Doctor
at the University of Exeter and the Chinese University of Hong Kong
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Arts and Humanities
How can we use archaeology to 
learn about the identities of past 
peoples?

Key Stage 4
 
Pupil Name: Faiza
School Name: Selly Park Girls' School
Supervised by: S.Gingell
Tutor University: University of Birmingham
Course Title: Who Are We? An Archaeological 
Approach to Identity

The study of past human life and activities through 
material remains is known as archaeology (Daniel, 
2024). By examining artefacts, architecture, and 
other material remains, archaeologists can piece 
together ancient communities’ daily lives, rituals, 
and interactions (Boudreau, 2022). This uncovers 
physical evidence of past societies but also helps 
us understand the complexities of their identities, 
such as ethnicity, social status, and gender roles. An 
identity is how individuals perceive themselves and 
how others view them (Facing History & Ourselves, 
2021). Identities influence behaviours, beliefs, and 
values, which help foster a sense of belonging and 
community. Understanding identities embraces 
empathy and appreciation for diversity, allowing 
archaeologists to recognise and respect different 
perspectives and experiences. This essay will explore 
how archaeology aids in the reconstruction of past 
identities, focusing on material culture, Bell Beaker 
burial practices, the limitations of identity, the impact 
of ingrained biases, the dark history of archaeology, 
overcoming biases and challenges, feminist 
archaeology, ethnography and hunter-gatherers 
and gender. By examining these aspects, we can 
better understand how ancient societies constructed 
and expressed their identities. How then do we study 
identity through archaeology?

Benefits of Archaeology

Each archaeological method plays a crucial 
role in exploring the complexities of identity by 
providing insights into how past societies understood 
themselves and their relationships with others (Fowler, 
2004). An essential tool used by archaeologists is 
material culture analysis. By examining artefacts, 
such as tools, pottery, and personal items, they can 
infer aspects of identity related to gender, class, 
ethnicity, and social roles (Graves-Brown, 2013). New 
forms of pottery were brought by people migrating 
to Britain from Europe. These people were named 
after the pottery with which they are associated 
and would be referred to as the ‘Bell Beaker people’ 
(Gingell, 2023). Archaeologists’ analysis of Bell Beaker 
burial practices can provide information about the 
social status and hierarchical structures of earlier 
societies (Montgomery, 2022). For example, the 
types of graves, the goods placed within them, and 

the positioning of the body can provide information 
about the person’s social role or rank. Elite individuals 
were often buried with abundant grave goods 
(such as weapons, jewellery, and tools), while others 
were buried with far fewer items. These differences 
in grave goods help archaeologists conclude social 
stratification and how people’s identities were 
shaped by their social status (Parker Pearson, 1999).

The burial of the dead in collective graves or mounds 
provides important insights into ancient communities’ 
social, cultural, and ritual aspects (Tarlow, 2013). A 
collective grave refers to a burial site where multiple 
people are buried together, suggesting that burial 
practices emphasise a community rather than a 
strict focus on individuals (Harris, 2015). The burial of 
the dead in mounds may show complex rituals and 
religious beliefs. The intentional placement of bodies 
in specific positions, with special offerings, may 
indicate belief in the afterlife or group identity (Harris, 
2015). Collective graves or burial mounds served as a 
practical method for handling burials and had deep 
cultural, social, and religious significance. Through 
these practices, archaeologists gain a deeper 
understanding of the beliefs and social structures of 
ancient societies. By closely examining burial sites, 
archaeologists can gain insights into the customs of 
ancient communities, how they interacted with their 
deceased loved ones, and the wider cultural world 
in which they lived (Smith, 2020).

Limitations/Challenges

Identity is not just a label or a set of characteristics 
but is shaped by the interactions of multiple factors: 
cultural, social, psychological, and even biological 
(Hall, 1990). Identity is personal and formed through 
subjective experiences that material culture cannot 
directly represent. While burial, clothing, and art 
provide a starting point, in and of themselves, they 
can say little about the inner world, emotions, or 
self-conception of early individuals (Tilley, 2019). 
The meanings of symbols, rituals, and practices 
associated with identity can change significantly 
over time. What might have represented an 
aspect of identity in one period or place may hold 
different meanings in another. It may be difficult 
for archaeologists to establish a clear, consistent 
interpretation across different contexts or periods 
(Joyce, 2015). Archaeologists interpret artefacts and 
sites through their own cultural and historical work. 
However, there is a risk of projecting modern views or 
external ideas onto past peoples, which may lead to 
misinterpretations of how individuals or communities 
understand and express their own identities (Hodder, 
2012). As a result, archaeologists must first recognise 
their own ingrained or unconscious biases and 
consider how these biases might influence their 
investigations of past societies. For an archaeologist, 
reflecting on and identifying these biases, as well 
as challenging them, is essential for broadening our 
perspectives (Gingell, 2023).

Archaeology in the UK saw significant growth in 
the 19th century, particularly as Darwin’s Theory of 

Evolution gained popularity. Initially, it was primarily 
wealthy, white men who gathered artefacts they 
found fascinating from across the British Empire. 
These collections were then organised, catalogued, 
and shown off to their rich peers and occasionally 
the public. The British Empire was at its peak during 
this period, and imperialism was widespread (Brown, 
2020). Moreover, the early archaeologists in the UK 
were predominantly white. This background meant 
that archaeology was deeply shaped by the biases 
and perspectives prevalent in British society at that 
time (Morgan, 2018). A huge number of factors 
played into these biases such as white supremacy 
and racism, colonialism and imperialism, sexism, 
strict ideas of gender roles, and homophobia. When 
archaeologists look at artefacts, sites, or cultures 
through a biased perspective - like those based on 
imperialism, race, gender, or class - they risk missing 
important details or misinterpreting the true historical 
or cultural meaning of their discoveries (Silliman, 
2021). These factors consider the disregard for how 
people lived and interacted with the world around 
them in the past.

Overcoming challenges

How can we address the problem of bias 
and overcome the challenges we face as 
archaeologists? As mentioned in the previous 
paragraph, archaeologists should acknowledge 
the implicit biases that can affect the interpretation 
of data. In this regard, collaborating with scientists 
from different backgrounds can help minimise 
such biases. A diverse team is more likely to find 
areas of ignorance and challenge assumptions, 
which would lead to a much more balanced 
interpretation of the archaeological data (McDavid, 
2023). Archaeologists should regularly question the 
appropriateness of the methods and research results 
used or consider whether they could get in the way 
of clarity. Recognising that the practices of certain 
archaeologists are inherently influenced by power 
interactions and social structures (Baker, 2023). Be 
aware of how far factors such as nationality, race, 
and gender, influence research questions and 
interpretations.

Feminist archaeology offers a vital perspective 
that seeks to confront biases in archaeological 
practices. It does this by questioning established 
methodologies, assumptions, and interpretations 
that have often marginalised women and other 
groups throughout history (Gero, 2022). Feminist 
archaeologists argue that male viewpoints have 
frequently influenced conventional archaeological 
methods, resulting in biased interpretations of history. 
For instance, the belief that specific productions, 
like those pottery productions when associated 
with men, were crucial for societal structure, whilst 
the contribution of women was often overlooked 
(Loven, 2023). This perspective highlights that gender 
is a crucial element of social organisation in every 
society. Feminist archaeologists aim to investigate 
how various societies have shaped gender roles 
and how these roles may have evolved rather than 

relying on a fixed perspective on gender (Wylie, 
2022). In summary, feminist archaeology focuses 
on identifying and confronting biases within the 
field, aiming for more inclusive interpretations of 
history that take into account the mixed dynamics 
of gender and power. However, some critics can 
argue that feminist archaeology may occasionally 
place excessive emphasis on gender, potentially 
overlooking other social factors like class, race, or 
ethnicity. In prioritising gender, feminist archaeologists 
might unintentionally miss the complex nature of 
intersectionality (Scott, 2023).

Ethnography is a qualitative research method 
commonly used in anthropology and various social 
sciences. It focuses on studying and describing the 
cultural practices, behaviours, beliefs, and social 
interactions of individuals within a specific group or 
community (Fetterman, 2020). Ethnography serves 
as a valuable method for addressing challenges 
and biases in archaeology, offering a more 
comprehensive, contextual, and human-focused 
way to understand past societies (Jordan, 2021). 
Archaeological sites often lack written records, 
making it difficult to interpret the material remains 
without proper context. Ethnography can assist 
archaeologists in understanding these remains by 
shedding light on how modern cultures use similar 
materials, tools, or spaces (Meskell, 2019). Doing 
ethnographic fieldwork can help archaeologists 
understand how objects, technologies, or buildings 
were used in ancient societies, leading to better 
conclusions about their roles (Cadwell, 2021). In 
summary, ethnography addresses challenges 
and biases in archaeology by offering a more 
inclusive and context-focused approach that 
embraces a variety of human experiences, cultural 
practices, and social dynamics, By engaging in 
thorough fieldwork and emphasising social diversity, 
ethnography enables archaeologists to develop 
more precise and subtle interpretations of the past, 
steering clear of biased analyses of archaeological 
findings (Harris, 2023).

An example of using ethnographic studies would 
be to distinguish the relationship between gender 
and hunter-gatherer societies.  In many hunter-
gatherer societies, labour is often divided by gender, 
but this division isn’t always strict (Konner, 2010). 
Gender roles vary significantly among hunter-
gatherer societies. In some groups, there are clear 
divisions between male and female responsibilities, 
while others are more flexible. For example, in the 
Aka group from Central Africa, both men and 
women hunt, but men usually go for large game 
and women for smaller animals (Hewlett, 2014). 
These results show the misconceptions we hold 
about gender roles and the division of labour within 
modern views on gender, rather than from the 
evidence itself. The conventional belief that men 
were exclusively hunters and women were gatherers 
is based on unfounded assumptions (Smith, 2022). 
Yet, some critics argue that whilst ethnography is a 
valuable research method, there are some issues. 
Ethnographic research is typically carried out by 
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an outsider, known as the ethnographer, which 
can lead to difficulties in accurately representing 
the group. Despite, thorough fieldwork, the final 
ethnographic narrative will inevitably be influenced 
by the researcher’s viewpoint, raising concerns 
about the authenticity and completeness of 
the portrayal of the community (Smith, 2023). 
Problems like researcher bias, ethical issues and 
over-generalisation can reduce the effectiveness 
of ethnographic research. In archaeology, these 
limitations are even clearer because there is no 
direct observation of participants and the focus is on 
interpreting material culture (Jones, 2023). 

In conclusion, archaeology is a beneficial means of 
clarifying the identity of the people of the past by 
finding out what physical remains they left behind. 
An archaeologist can identify the lifestyles, practices, 
and social structures of ancient communities by 
examining finds, architecture, and burial customs. In 
general, this makes available to archaeologists not 
only the literal evidence of these societies but also 
reveals the complex inner workings of their ethnicity, 
gender roles, and social status. By using methods 
such as material culture analysis, archaeologists 
understand how individuals and groups understand 
themselves and their relationships with others. 
Despite the challenges presented by biases and 
historical contexts, the study of archaeology 
promotes a deeper appreciation for the diversity 
and diverse experiences of past societies. Ultimately, 
archaeology enriches our understanding of 
identity and allows us to connect with humanity’s 
diverse history and the many ways in which people 
have shown who they are throughout time. While 
archaeological interpretations are influenced by 
what we know today and the methods we use, they 
provide an important insight into the lives of people 
long ago. These perceptions help keep their stories 
alive and connect us to our shared human heritage.
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Parent/Carer comment: 
"I am extremely proud of my daughter for her hard work and 
efforts." - Ripa

Perfectibility and the Population 
Controversy: The Problem with 
Immortality in the Long 
Eighteenth Century

Key Stage 3
 
Pupil Name: Jacob
School Name: Goldington Academy
Supervised by: S. Ni Chonaill
Tutor University: University of Cambridge
Course Title: Who Wants to Live Forever: The Problem 
with Immortality in the Long Eighteenth Century

Immortality has held a fascination over humankind 
through the ages. It has been the inspiration for 
numerous pieces of literature, as well as the basis 
for many cultural and religious myths. For instance, 
The Wandering Jew, a figure from Christian legend, 
is doomed to wander the Earth until the Day of 
Judgment due to his mistreatment of Jesus. In Greek 
mythology, the Cumaean Sybil receives the gift of 
immortality from Apollo, but she does not receive 
the gift of eternal youth and so is destined to age 
indefinitely. These fictional pieces were believed 
to be myths of immortality, something humankind 
could never truly reach, yet then came the Age 
of Enlightenment. The Long Eighteenth Century is 
significant, as it was a period of transformation due 

to the large shift in thoughts around immortality, with 
many enlightened thinkers discussing the possibility 
of human perfectibility being achieved and for the 
first time, the exploration of the practical challenges 
it would present. This was fuelled by advances 
in science and medicine, and the faith that vast 
possibilities could open up with humankind’s future 
discoveries and self-improvement. This in turn led to 
many identifying the potential goal of immortality as 
part of this revolution of science, education, reason, 
and societal reform. 

Two of the most influential writers who argued in 
favour of this notion were the radical philosopher 
William Godwin and the French mathematician 
the Marquis de Condorcet. They supported the 
idea of the perfectibility of man and concluded 
that it might one day lead to the achievement 
of immortality. However, concerns over a rapidly 
growing population during the eighteenth century 
dampened this optimism, with ideas around 
unlimited improvement and future immortality 
proving highly controversial. The political economist 
Thomas Robert Malthus was an avid critic of the 
concept of perfectibility and was one of the most 
prominent figures in the population debate. His 
work An Essay on the Principle of Population (1801) 
and his subsequent ongoing debate with Godwin, 
which occurred through the following decades, 
demonstrates how the period grappled with the 
implications of a potentially immortal society. 

The English philosopher and political theorist William 
Godwin had a more optimistic view on the potential 
for human improvement and immortality. He was 
more hopeful about the possibility of managing 
population through reason and educational 
progress. In An Enquiry Concerning Political Justice 
(1793) he argued that humans were capable of 
moral perfection, as such, no one will want to 
rob or steal from one another in this immortal and 
perfected world, “The narrow principle of selfishness 
would vanish. No man obliged to guard his little store 
[…] each would lose his individual existence in the 
thought of the general good” [1].

Furthermore, Godwin’s utopian vision outlined in 
Political Justice demonstrated his utilitarian views, 
calling for the abolition of government institutions, 
property ownership, marriage, monarchy, and 
religious authority. Benjamin Franklin’s ideas 
influenced Godwin’s newfound utilitarian beliefs 
and indeed Godwin credited Franklin with providing 
a basis to draw upon, “It is the first responsibility of 
every citizen to question authority in his views on 
institutional control” [2]. Godwin suggests that with 
authorities and institutions gone, humankind will be 
able to improve, educating ourselves on medicines 
and then in turn creating a path to the ultimate goal 
of indefinite lifespan, immortality. Godwin conveys 
his thoughts on the perfectibility, and he describes 
immortality as a desirable and achievable part of 
his goal. “They will perhaps become immortal. The 
whole will be a people of men, and not of children. 
Generation will not succeed generation” [1]. Godwin 

understood that a limitless population would not be 
sustainable, but he envisaged this being controlled 
by the removal of the desire to reproduce. “The men 
therefore […] will cease to propagate, for they will 
no longer have any motive, either of error or duty, to 
induce them” [1].

The French aristocrat, philosopher and 
mathematician, Marquis de Condorcet, was a fellow 
advocate for the possibility of human perfectibility, 
believing it might be achieved through continuous 
human progress. Condorcet’s optimism was driven 
by the advancements already witnessed in science, 
medicine, and education, imagining that as 
society evolved the human mind would continue 
to improve. Condorcet was forward-thinking, 
striving for equality of the classes and education 
for all, as well as promoting clean, nutritious 
living in good housing conditions. Perfectibility 
of man was the goal he hoped to be achieved 
by mankind through continuous improvement; 
“would it even be absurd to suppose this quality 
of melioration in the human species as susceptible 
of an indefinite advancement” [3]. Condorcet 
argued that the human lifespan would continue to 
extend for each generation, that there would be 
indefinite advancement but not indefinite lifespan 
or immortality. “Certainly man will not become 
immortal”, he writes, “but may not the distance 
between the moment in which he draws his first 
breath, and the common term when […] he finds 
it impossible any longer to exist, be necessarily 
protracted?” [3].

In contrast to Godwin’s and Condorcet’s idealistic 
views, Thomas Malthus, an English curate and 
economist, had a rather more negative outlook on 
the possibility of immortality and the perfection of 
man. If Godwin was inspired by Franklin, Malthus’s 
driving motivation to enter the debate was his total 
disagreement with Godwin; indeed, his An Essay on 
the Principle of Population (1798) was conceived 
as a rebuttal to Godwin’s Political Justice and 
Condorcet’s Outlines. 

Malthus argued that population growth, if 
unchecked, would outstrip the available resources 
leading to famine and disease running rampant. He 
analysed the rate of food production compared to 
birth rates and devised a theory. He expressed this as 
two sequences, showing how food production grows 
in an arithmetic progression (2, 4, 6, 8, 10…), whereas 
the population grows by geometric progression 
(2, 4, 8, 16, 32…). On a graph, rates will grow and 
then one of them will surpass the other, leading 
to ‘Malthusian catastrophe’; the point at which 
the production of food will not be enough for the 
population growth resulting in an inevitable crisis and 
breakdown of society. He disagreed with Godwin 
and felt in this scenario the population would 
become more concerned for their own needs and 
more self-serving; he did not believe that humankind 
was capable of moral perfection. Malthus was not 
in favour of social equality as he enjoyed his more 
privileged position and believed that institutions and 
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religious structures were necessary, “Were there no 
established administration of property”, he argues, 
“every man would be obliged to guard with force his 
little store. Selfishness would be triumphant” [4].

According to Malthus, population needed to be 
controlled with checks, which could be either 
positive or preventative. Positive, or natural, checks 
might be earthquakes, epidemics, wars, famines, 
or floods. Population could also be maintained at a 
suitable level through preventative measures such 
as having smaller families, choosing to marry later, 
or exercising self-restraint. His religious beliefs meant 
that he was averse to contraception as a means 
of population control. He disagreed with Godwin 
that reproduction would cease, stating that the 
passion between the sexes, “appears to exist in as 
much force at present as it did two thousand or four 
thousand years ago” [4]. 

Additionally, Malthus’s religious convictions meant 
that he believed that eternal life had already been 
promised in another state and that it was, “the only 
probable mode of immortality” [4]. He totally rejects 
Godwin’s answer to population growth highlighting 
how the great minds of the future and past will not 
be immortalised. Malthus describes the solution that 
Godwin presented, whereby “generation will not 
succeed generation” [1], “as the most puerile, the 
most absurd, the poorest, the most pitiful, […] that 
the superstitious folly of man could invent” [4].

The debate between Godwin and Malthus 
continued throughout the eighteenth century. 
Condorcet’s early death in 1794 meant that he was 
unable to participate further, however his ideas were 
still discussed and Malthus replied to Condorcet’s 
Outlines in his Essay clearly citing them in the title 
which refers to “the speculations of Mr. Godwin, M. 
Condorcet and other writers” [4].

Condorcet had believed that “the mean duration 
of human life will forever increase” [3] but Malthus 
disputed this. “It may be fairly doubted”, he writes, 
“whether there is really the smallest perceptible 
advance in the natural duration of human life, since 
first we have had any authentic history of man” [4]. 
Malthus felt compelled to respond to the views of 
Godwin and Condorcet, calling them “in the highest 
degree unphilosophical, and totally unwarranted by 
any appearances in the laws of nature” [4].

After the publication of Malthus’s Essay, Godwin 
took his opportunity to reply and refute his claims. He 
argued that Malthus’s views were shaped by his own 
self-interest and that mankind was capable of acting 
for the greater good rather than purely on instincts. 
“The theory of population”, he wrote, “is often made 
to serve the purposes of the rich, who are interested 
in preserving the system which makes them rich, and 
to keep down the claims of the poor” [5]. Godwin 
claims that due to Malthus’s position in higher class 
society he had no desire for change to occur and 
did not want an end to inequality.

Malthus had argued that there would be an 

inevitable crisis, ‘Malthusian catastrophe’, and 
that would lead to the breakdown of society and 
human suffering, as the population fought over 
limited resources. However, Godwin argued that 
it was the institutions, governments and religious 
structures and the uneven distribution of wealth that 
were responsible for the societal collapse and that 
with these removed, humankind would be able to 
address the core issues and develop moral and 
rational reform without inevitable suffering. “We 
must look to the state of society, to the injustice and 
inequality which make the poor miserable, and to 
the institutions which compel them to perpetuate 
their misery” [5].

Malthus believed these institutions were necessary 
because human nature was inherently selfish, and 
humankind are unable to control their desires without 
guidance from these institutions. In contrast, Godwin 
was optimistic that with these removed, and through 
education, social improvement was possible, and 
personal desires would be replaced with common 
goals. “The situation of society may be improved by 
human wisdom. It is not in nature that there should 
be an inevitable and irreparable increase of misery” 
[5]. In Thoughts Occasioned by the Perusal of Dr. 
Parr’s Spital Sermon (1801), Godwin was not only 
responding to Malthus but reiterating his idea of 
how humanity could reach perfectibility, completely 
dismissing Malthus’s viewpoint and disregarding his 
criticisms. Godwin had seemingly become even 
more convinced of his vision and the opportunity it 
presented for real reform.

The debate on population and the perfectibility 
of man was a highly contested subject, with each 
of the writers, Condorcet, Godwin and Malthus, 
having theories on how infinite lifespan and 
improvement could change how society was run. 
The fundamental opposition between Godwin and 
Malthus demonstrates how the question of progress 
and improvement in the Long Eighteenth Century 
opened pathways for many key writers to explain their 
thoughts. This debate influenced wider ideas, such 
as the power of the classes, with social development 
and religious faith being challenged in this time. The 
views of each of the writers can be attributed to the 
times in which they lived, where they were witnessing 
never before seen levels of disease and poverty, as 
a result of the population expansion brought about 
by the industrial revolution. The impact of this meant 
that rather than a purely idealistic proposition, for the 
first time the practicalities of immortality were also 
being debated. As a parish curate, Malthus had first-
hand evidence of the growing birth rate in the late 
1700s and how any improvement in living conditions 
resulted in an increase in births. He had first-hand 
experience of the challenges of population growth 
and felt this could not be downplayed. Godwin and 
Condorcet envisioned a society with continuous 
scientific progress fuelling development of the mind, 
but they overlooked whether a society that stopped 
expanding could become stagnant. Malthus, 
however, believed development was not unlimited 
but contained by the inescapable laws of nature. 

Whilst this period, also known as the Age of Reason, 
opened up great intellectual discussion on the 
perfectibility of man and immortality as a whole, each 
of these contributors ultimately believed in their vision, 
and appear to be unwavering in their viewpoints, 
even after critiques from fellow Enlightenment thinkers.
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The Windrush generation was a drastic turning 
point in British and West Indian history. The history of 
the Windrush generation shows that belonging in 
Britain is complex and multifaceted.  The Windrush 
generation were a large mass of people from the 
Caribbean who migrated to Britain in order to rebuild 
the country post-war in 1948, arriving at the Tilbury 
Docks. Alongside rebuilding the economy, the 
Caribbean had a lack of aspiration opportunities 
encouraging them to also come to Britain to improve 
their and generations to come, future. The question 
that lingers, is did they ever feel belonged in Britain? 
The definition of belonging, extracted from the 
Cambridge dictionary, is “a feeling of being happy 
or comfortable as part of a particular group and 
having a good relationship with the other members 
of the group because they welcome you and 
accept you” [1]. I believe that a sense of belonging 
is one of humanity’s basic needs. Taking a closer 
look, we see words such as ‘welcome’ and ‘accept’ 
but did they feel welcomed or belonged in Britain? 
In my personal opinion, I believe that the history of 
the Windrush generation telling us about experiences 
of belonging in Britain was that there was a great 

mass of injustice and overall unfairness. My essay 
will begin by talking about how belonging can be 
interpreted in many ways, two including, legally and 
socially. It then describes the racial barriers faced 
in England on a daily basis. Subsequently, I will talk 
about how there is an evolving sense of identity 
across generations. In this essay one of my recurring 
points that will be stated is the Windrush Sandal. A 
brief summary of the Windrush Scandal is it was a 
political and human rights crisis in 2018 concerning 
people who were wrongly detained, denied legal 
rights, threatened with deportation, and in at least 
83 cases wrongly deported from the UK by the Home 
Office [2].

When the word belonging is mentioned, we often 
think of feeling happy and comfortable with a group 
of people, but we can look at it in many different 
ways, most common being, legally and socially. This 
means that technically the history of this generation 
tells us they belong as legally they did. They had 
the rights and citizenship to work here and live here 
ensuring a sense of belonging in Britain. However, did 
they feel this way when it came to the society they 
lived in? This could be argued as quite simply those 
rights were often rejected. Living in Britain as a West 
Indian was a very challenging time for them. Every 
day they were faced with racism, discrimination, 
and exclusion, dramatically challenging their 
sense of belonging. Evidence of this is, they were 
often greeted with signs saying, “No blacks”, “No 
dogs” and sometimes even “No children” [3]. This 
clearly shows that black people and Caribbeans 
weren’t welcomed to England and faced with the 
challenges of racism as they were being excluded. 
Moving back to living in Britain legally, the Windrush 
Scandal that happened in 2018 reinforced how 
legal belonging was reduced. Now during the peak 
of the Windrush generation they may have felt 
that they belonged legally, but more recently they 
could have felt their sense of belonging decrease 
as The Windrush scandal was a period of time 
questioning their belonging. This was due to the fact 
that they were wrongly detained, denied rights, and 
threatened with deportation.

Similarly to this point, my penultimate idea elaborates 
on the fact that there were many racial barriers to 
belonging in Britain. Impacting certain areas of their 
life significantly, these included employment, housing 
and social integration, despite their hard efforts in 
post-war Britain. This unfortunately faced them with 
difficult accommodation statuses, and they were 
often met with having to be in an overcrowded 
space with many other citizens. This also links to 
the housing issue as many landlords refused to rent 
to Black Caribbeans, Irish and even other white 
immigrants. Upon arriving in Britain, instead of them 
being greeted with a warm welcome they were met 
with phrases such as, “No blacks”, “No dogs” and 
sometimes even “No children” [3]. During this time, 
places to live and rent were a scarce commodity. 
Living conditions were extremely low in standards but 
very high in rent.
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Transitioning away from the idea of accommodation, 
this was not the only issue they faced, there was also 
work environment discrimination. Discrimination was 
brought to an extent that some Black people were 
unable to be employed just because of their race. 
Employers didn’t hire black people, limiting their 
job opportunities despite their skills and immaculate 
qualifications. It seems like they almost forgot they 
requested for black Caribbeans to come over and 
rebuild their count post-war. The sign “No blacks”, 
“No dogs” and “No Children” illustrated that British 
attitudes towards migrants were negative and 
there was nonreciprocal respect on the British side. 
You can see the unfairness as black people were 
discriminated against due to their race, which 
can’t be changed or altered with, whereas Irish 
people were discriminated against due to historical 
events which caused tension between Ireland and 
Britain. However, the historical events could have 
been avoided although race is something you are 
born with and you 100% shouldn’t be discriminated 
against because of the colour of your skin.

My final point is there is an evolving sense of identity 
across generations. This means that as the first 
generation Windrush migrants maintained close ties 
to the Caribbean, their descendants were born in 
England, which makes them feel as though they 
belong in Britain and most definitely see it as their 
home or comfort space. Although that is the case 
for some, we are still met with racial inequalities in 
today’s society, modern day Britain. Elaborating on 
the Windrush Scandal, it began in 2010. That year 
the government decided to destroy thousands of 
important immigration records called landing cards 
that dated back to the Windrush generation. The 
cards were very important. They were often the only 
record of when a person legally arrived in Britain. 
After their records were destroyed, many people 
had no way of proving that they were in the country 
legally. In 2012, the Home Office, a government 
department run by Secretary Theresa May, began 
the “hostile environment” policy [4]. The purpose 
of the policy was to make life so hard for illegal 
immigrants in the United Kingdom that they would 
leave.

The hostile environment required all immigrants to 
show their paperwork in many situations, such as 
when they needed health care or the police. The 
policy was racist because it targeted people who 
were not white or did not speak with a British accent. 
Without their landing cards, the Windrush generation 
had trouble proving they were there legally. Most of 
them had lived in the country for at least 40 years. 
Many still lost their jobs, homes, right to medical care, 
and other benefits. Dozens of people were deported. 
The rest of the people in the country learned of the 
treatment of the Windrush generation beginning in 
2017. It soon became a national news story. In April 
2018, May, the Prime minister, apologized for the 
scandal. The government set up an official inquiry 
into the situation. The inquiry committee examined 
thousands of documents and interviewed hundreds 

of people. Its report was released in March 2020. 
The report concluded that the scandal could have 
been avoided and was caused by failings in the 
government. As a result of this, after their apology 
they were able to pay the Windrush generation 
back, however their compensation money was 
small, but many were scared to come forward and 
tell the Home Office due to their past experiences.

Across generations, the sense of identity and 
belonging for the Windrush descendants has 
evolved significantly. What began as a struggle for 
acceptance and survival has transformed into a 
more dynamic and hybrid sense of self. While there 
is still work to be done in overcoming the legacies 
of racism and exclusion, the ongoing development 
of Black British identity illustrates the resilience and 
adaptability of those who continue to shape the 
cultural and social fabric of Britain. The experiences 
of the Windrush generation and their descendants 
offer a powerful reminder of the importance of 
recognizing and celebrating diverse identities within 
national narratives of belonging. In conclusion, their 
experiences really reflect how difficult it has been 
to claim full belonging in Britain, despite their deep 
and enduring connections to the country. At the 
same time, their story demonstrates that belonging 
is not just about acceptance from others but also 
about the agency and resilience of marginalised 
communities in asserting their place in the nation’s 
story. The Windrush generation presents the 
challenges and strength of migrants in Britain. Their 
journey illustrates that belonging goes beyond their 
legal status: it involves social acceptance and the 
fight against racism. Despite facing difficulties, they 
and their descendants have significantly influenced 
modern Britain through their cultural and social 
contributions.
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This essay examines how mainstream media can be 
used to portray and influence certain viewpoints. 
The media explored includes a number of white 
men working in a garden. They take off their sweaty 
clothes and give these to two scientists who vacuum 
pack their clothes with futuristic looking technology. 
These are then sent to a grey and bleak city where 
an East Asian woman purchases the clothes from 
a vending machine. She is then seen smelling 
the clothes with intense enthusiasm. The advert 
caused controversy and thoughts that it was racist. 
Hornbach defended the advert expressing, “It 
promotes a nature friendly lifestyle.” This essay will 
challenge Hornbach’s claim.

Hornbach’s advert supports the white men as 
the dominant social group therefore reinforcing 
inequalities and stereotypes. Viewers of the advert 
constructed different representations, hence why 
the advert caused controversy. This essay will 
outline stereotypes that have been constructed. 
It will reflect on theories from Stuart Hall and will 
include the ideas of intersectionality. It explores 
the masculinity and femininity that Hornbach has 
constructed while analysing the characters in the 
advert. Visual elements communicating signs will be 
referred to throughout the essay. In addition, there 
will be a focus on the audio, exploring what this 
communicates to the viewer.  The text will conclude 
with a summary and some future considerations for 
Hornbach on the importance of fair representation.

The act of smelling another person’s sweaty clothing 
is considered to be socially unacceptable in many 
cultures. However, the East Asian woman in the 
advert doesn’t just smell the clothes, but deeply 
inhales while showing enjoyment. This leads us to ask 
questions like: why is the person smelling the clothes 
East Asian? Why is the person a woman? A possible 
reason Hornbach has portrayed the person like 
this is due to stereotypes. For example, a possible 
stereotype Hornbach may have considered could 
be ‘East Asian people enjoy this type of activity’ 
or ‘women like this type of activity’. The portrayal 

of the East Asian woman like this could have 
infuriated many people. People may feel that the 
advertisement is racist and sexist by discriminating 
against East Asian women. This is why the advert has 
been regarded as offensive.

The advert makes unfair assumptions about East 
Asian people through the use of stereotypes. For 
example, the East Asian people in the advert are 
in the dull city in contrast to the white people in 
the green garden with lots of nature. Viewers may 
therefore assume that East Asians are disconnected 
from nature and East Asians are more connected 
to urban life. This point is further reinforced by the 
fact that the East Asian woman enjoys inhaling the 
clothes’ scent. This suggests that East Asians are 
so disconnected from nature that they enjoy the 
scent of sweat from working in a nature friendly 
garden. Further considerations of this could be that 
the woman is unfamiliar with the smell and doesn’t 
smell it on herself or anyone she interacts with. This 
constructs a narrative that East Asians don’t do 
labour intensive work in nature. This leads us to ask 
questions such as: Why isn’t the person smelling the 
clothes a German female, or a German male in a 
German city? Why is the person in the clip an East 
Asian woman? A possible answer to these questions 
leads us to the ideas of intersectionality: this is how 
different aspects of our identity overlap and interact 
to shape our experiences and the opportunities we 
are awarded. The aspects of intersectionality that 
are used here are: ethnicity, gender and age. The 
woman is of East Asian ethnicity and seems to be 
of young age. These aspects of intersectionality 
contribute to the narrative of young East Asian 
women not working in the garden and older white 
men working in the garden. This helps construct a 
narrative that could be intentional or unintentional. 
Either way, Hornbach creates a version of reality 
through the use of a stereotype that East Asian 
women live in cities and are disconnected from 
nature and white people are more connected to 
nature. However, this stereotype is untrue and this 
fixed idea about East Asian people doesn’t show 
the full picture of the matter. This keeps inequalities 
and stereotypes in place by reinforcing them, even 
though we know they are untrue. This point links to 
Stuart Hall’s representation theory on how media 
shapes the way we see and understand the world by 
creating a version of reality that he believed often 
uses untrue stereotypes. 

In the advert the western white males are portrayed 
as dirty, hardworking and strong. In contrast, the 
East Asian woman is portrayed as clean, slim and 
dressed in a smart grey suit, which is typically 
associated with an office job. The woman doesn’t 
appear to be strong, powerful or big, therefore this 
juxtaposes the men portrayed in the advert. If men 
are constantly portrayed as big and powerful and 
women the opposite, this could disempower women. 
An important reflection is how the western white 
men are providing something of high value, which 
is their sweaty clothes. Suggestions that their clothes 
are of high value are that the clothes are collected 
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by the men portrayed as scientists, using high 
tech equipment and are packed into a vending 
machine. This is significant because the East Asian 
woman has no other way of smelling the ‘desirable’ 
scent. The woman in this scene is a ‘consumer’ and 
the western white men are portrayed as ‘providers’. 
This view of men as ‘providers’ and women as 
‘consumers’ is a historical and outdated stereotype. 
This is again a disempowering narrative for women. 
We can deduce that the people in the advert are 
just some of many due to the vending machine 
being full of probably dirty clothes. Therefore, there 
are many more similar people that want the product. 
All these gender attributes could reinforce gender 
stereotypes, inequalities and power structures. 

Another important point to note is the gender, age 
and the ethnicity of the scientists. Scientists are 
perhaps regarded as intelligent, and a profession 
associated with respect. Firstly, both scientists 
presented in the advert are males dressed in clinical 
looking lab coats. This could contribute to gender 
inequalities or stereotypes once again; does this 
suggest that women are less intelligent and less able 
to do this job than men? The lab coats are a signifier 
that can portray power and intelligence which further 
supports the idea that this is associated with men. The 
uniform worn can present power and authority. Both 
scientists appear to be wearing exactly the same 
glasses, giving us the idea that they are a prop. The 
prop has been selected due to common stereotypes 
linking glasses to intelligence. This would exaggerate 
the intelligence of the scientists further. Next, we can 
examine the ethnicity of the scientists. There are two 
scientists, one standing behind the other. The one 
in front is white, most likely European, and the other 
looks East Asian. The positioning of the scientists is 
fascinating because they are in line. Most of the 
time, the person in front, with their full appearance 
showing, could be considered of more importance 
than anyone behind. The East Asian scientist behind 
the other, is less visible to the viewer and even has 
to poke his head to the side to be seen at one point 
in the video. When we put these ideas together it 
becomes a strong possibility that the scientist in front 
of the other is portrayed as more important. He could 
be seen as more important or superior due to his 
ethnicity, meaning this aspect of the advert could 
be construed as racist. If Hornbach would have 
placed the scientists side by side, this would portray 
them as equal. Examining the age of the scientists 
we can see that they both look of old age. Old age 
can symbolise wisdom or maturity due to experience. 
Similarly, all of the men are significantly older than the 
woman. In comparison the woman appears to be 
youthful. Young people are often represented in the 
media as less mature and naive. All these separate 
aspects of intersectionality overlap, creating a certain 
representation of the scientists.

Another significant aspect to analyse is the audio 
elements, especially the music. In the opening scene 
when the men are working, there is music playing and 
we can hear the sounds of the men’s tools and the 
men grunting, once again showcasing their exertion 

and strength. Later, as the men see the scientists and 
they stop working, we can hear a woman’s voice start 
singing. As the men start to take their clothes off, the 
woman is exclaiming excitedly which seems to be 
encouraging the men to remove their clothes. It also 
sounds like the woman is aroused by them removing 
their clothes. Suddenly, as the scene switches to the 
factory in an industrial setting, the music stops and we 
can hear urban sounds. From the woman’s intonation 
in the song, we are given the impression that she 
enjoys the men removing clothes, maybe because 
she will go on to buy them like the woman in the 
video.

In conclusion, we can see why the advert was 
considered to be offensive by exploring different 
aspects of the characters’ identity, such as gender, 
ethnicity, age and culture. The essay outlined why the 
content led to offence, especially in woman of East 
Asian heritage. The essay then explored stereotypes 
and intersectionality, thus helping us understand 
the importance of fair representation. The essay 
examined the type of femininity and masculinity 
constructed by Hornbach. Later, there was a focus 
on the character choice and finally an analysis of 
the audio used. Of significance in the video, all the 
men in the advert were either strong and powerful 
physically or cognitively. This is a stark contrast to how 
the woman is depicted. If groups are not represented 
fairly this is a major problem as this could lead to 
marginalisation and oppression therefore affecting 
self-esteem and mental health of individuals. Unfair 
representations happen by media controlling what 
they show to create meaning, this point links to Stuart 
Hall’s representation theory again. To represent groups 
fairly it is important to consider intersectionality. This is 
important to consider because by changing different 
aspects of intersectionality and someone’s identity, 
this can lead to a completely different representation 
of people. This would have been an important aspect 
for Hornbach to consider if they would have liked 
to not cause controversy. By Hornbach’s advert 
causing a high level of offence you could lose out on 
potential customers and most of all damaging their 
reputation. In a world of so much hatred and fighting 
we shouldn’t marginalise groups. We are all different, 
but shouldn’t that be celebrated? It is important 
to analyse the media so we can understand how 
misrepresentation impacts individuals, how to protect 
ourselves from influential portrayals and what we can 
do promote equality in the world. 
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The Italian Renaissance was 
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The Renaissance was a cultural and artistic period in 
European civilisation that emerged in Italy during the 
late 14th century and ended in the 17th century [1] 
following the Middle Ages. It characterised a revival 
of interest in classical scholarship and values [2]. This 
era represented a strong emphasis on humanism; this 
intellectual movement signified the value of human 
beings, their individual potential and the importance 
of human experiences. Rather than focusing solely 
on religious themes, humanists explored a wide 
range of themes such as philosophy, literature, history 
and art. It encouraged a shift from religious views to 
a more secular approach that celebrated human 
achievements – many historians believe that this 
marked the beginning of the Renaissance. This era 
saw significant advancements in technology, such as 
the printing press and notable artistic achievements 
by figures like Leonardo da Vinci and geniuses 
including Galileo Galilei. Da Vinci significantly 
impacted society during the late 15th century until 
the early 16th century, while Galileo made major 
contributions during the late Renaissance (Early 
17th Century). This is why I have chosen these key 
individuals from the Renaissance who I truly believe 
represent the concepts of Beauty, Genius and 
Revolution very well.

The most fitting representation of the Renaissance, 
in my opinion, is Leonardo da Vinci. Leonardo 
da Vinci has been widely recognised as the 
‘Renaissance Man’, possessing great knowledge in 
various fields including art, anatomy and inventions. 
A ‘Renaissance Man’ refers to a well-rounded 
individual, knowledgeable in various fields such 
as sciences, arts, and humanities. Originating 
in fifteenth-century Renaissance Italy with the 
term Uomo Universale, it epitomised the aspiration 
for self-actualisation [3]. This phrase was used to 
characterise an individual who embraced learning 
and knowledge, as well as developing their own 
capabilities to their full extent.

Leonardo Da Vinci, born on April 15, 1452, was an 
Italian painter, draftsman, sculptor, architect and 
engineer whose genius, perhaps more than that 
of any other figure, epitomised the Renaissance 
humanist ideal. His connection with beauty during 

the Renaissance was one of the key aspects of 
artworks, that were not only visually mesmerising 
but also deeply meaningful. The Last Supper is 
considered one of the most renowned artworks by 
Leonardo da Vinci: “created between 1495-1498; it 
was painted for the Dominican monastery of Santa 
Maria Delle Grazie in Milan” [4]. This masterpiece 
illustrates a biblical moment in the Gospels, 
“including Matthew 26:21-28, in which Jesus declares 
that one of the Apostles will betray him” [4]. The Last 
Supper reflects biblical messages, as well as focusing 
heavily of human emotions shown by the 12 Apostles. 
Overall, this makes it a powerful depiction of the 
Renaissance, as it uses symbolism to portray aspects 
of religion as well as emphasising humanism that 
led to the rebirth of Italy. Therefore, Da Vinci’s link to 
beauty in the Renaissance was deeply rooted with 
his understanding of human nature and emotions 
rather than just physical beauty. This allowed others 
to gain more understanding about human emotions 
instead of just focusing on other aspects like religion, 
wealth and status.

Additionally, I believe that Genius is a noun 
that strongly characterises Da Vinci due to his 
extraordinary artistic talents, scientific contributions 
and knowledge in many aspects. Prime examples 
of this are his detailed sketches and notebooks 
that outlined his findings and studies of human 
anatomy, inventions, etc. From my own contextual 
knowledge, I know that his conducting of dissection 
had challenged the views of Christians during the 
Renaissance, however this encouraged a change in 
society, where religion wasn’t as strictly followed, and 
many had switched to more secular views due to 
the rise of humanism as well as interest in the human 
anatomy. Although his notes weren’t published in 
the 1500s [5], his contributions to art, science and 
many inventions impacted future advancements 
in medicine and biology, demonstrating his ability 
to bridge the gap between art and science: this 
influenced countless generations and proved him 
to be a Genius. Moreover, his visionary ideas and 
works of art and science revolutionised the way 
other people saw life and predated many modern 
medical discoveries.

The term ‘Revolution’ in context refers to the 
change in others’ perspectives and their way of 
doing things. Da Vinci had played a vital role in 
revolution as he showcased a new understanding 
of human psychology and anatomy as well as 
“creating accurate, workable designs for machines 
like the bicycle, helicopter, submarine and military 
tank that would not come to fruition for centuries” 
[5]. His ability to envision things beyond the 
current limitations of his time inspired many other 
scientific revolutions and brought a change in the 
mindset of others. Alongside this, Da Vinci used his 
‘revolutionary’ technique for frescos that heavily 
impacted his artwork. As we discussed before, the 
‘Last Supper’ was among Da Vinci’s most renowned 
artworks. Paradoxically, it was at risk of being lost 
due to his different approach to frescos. Traditionally, 
fresco painting involves water-based pigments 
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on freshly laid wet plaster, allowing the paint to 
bond with the wall as it dries; this method creates 
durability and a long-lasting image. In contrast, Da 
Vinci painted on dry plaster, which allowed him 
to achieve greater flexibility and detail in his work. 
However, the downfall of this was this method meant 
that paint would not adhere as well to the wall. As a 
result, “The Last Supper” had begun to deteriorate 
shortly after, leading to a significant loss of original 
artwork. Despite the painting’s vulnerability, it holds 
a great significance in the history of art, showcasing 
aspects of religion along with humanism and 
emotions. In conclusion, Leonardo Da Vinci links well 
with Revolution during the Renaissance due to his 
expressive artworks and innovative techniques that 
changed the perspective of many other people 
in society and encouraged new discoveries in the 
future.

Numerous individuals, in addition to Da Vinci, 
significantly contributed to fields such as science 
and exploration; Galileo Galilei being one of the 
most prominent figures. A century after Leonardo 
Da Vinci, Galileo became a key individual who 
emphasised the themes of observation and 
experimentation through his work. Galileo Galilei, 
born February 15, 1564, in Pisa, was often referred 
to as “Father of Modern Science” [5]. His major 
contributions to physics, astronomy and science 
made him a towering figure of the Renaissance. 
He had a significant connection to the concept 
of beauty – the Renaissance was a period that 
emphasised the appreciation of the beauty in art 
and nature. An example of his link to beauty was his 
scientific observations and artistic representations. 
In 1609 Galileo built his first telescope, improving 
upon a Dutch design [5]. He made enhancements 
to the telescope, allowing him to observe celestial 
bodies in much greater detail. He used it to later 
discover the four moons revolving around Jupiter 
(in January 1610) as well as the phases of Venus. 
This life-changing knowledge helped close the gap 
between art and science. Galileo himself illustrated 
the observations he had made. Many of his ideas 
linked with his studies on nature, the world and our 
universe. “This in turn was reflected in the visions 
of Renaissance and Baroque artists, whose work 
was characterised by the desire to simulate reality 
and to depict it in a simultaneously scientific and 
human spirit, and of subsequent artistic schools” [7]. 
Therefore, this shows how his scientific understanding 
inspired other artists and reinforced the idea that 
beauty could be found in our natural world.

Furthermore, Galileo had been regarded by many 
as a ‘Genius’ – reasons for this included his influence 
on future thinkers. An illustration of this was his law 
of Inertia. This law stated that “if a body is at rest or 
moving at a constant speed in a straight line, it will 
remain at rest or keep moving in a straight line at 
constant speed unless it is acted upon by a force” 
[8]. This law in physics later influenced many thinkers, 
including Isaac Newton’s law of motion and laid 
a base for modern discoveries of physics. Another 
one of his lasting legacies was his contributions to 

the development of the scientific method. “He 
emphasised the importance of experimentation and 
observation in the study of nature, departing from 
the purely philosophical approach of the Aristotelian 
tradition. Galileo combined empirical evidence with 
mathematical reasoning, creating a new method 
of scientific inquiry that remains central to modern 
science” [9]. Overall, Galileo’s work shifted the focus 
on science from reliance on traditions and authority 
to a more evidence-based approach, influencing 
generations of scientists and shaping the future of 
scientific enquiry. Consequently, this proves Galileo 
as a Genius due to his contributions having a lasting 
effect on future science and our community.

Lastly, I would like to unfold how Galileo played 
a vital role in leading a revolution during the 
Renaissance. An important life event of Galileo was 
his Heliocentric theory. This theory stated that the 
sun was in the centre of our solar system and the 
Earth revolved around it, instead of the other way 
around. During the Renaissance, many of Galileo’s 
ideas challenged the Church and other authorities, 
including his theory that went against the traditional 
geocentric model. The Church had one of the 
highest powers in the country at the time and felt 
threatened by this idea that God’s creation – the 
Earth – wasn’t at the centre. Following this, Galileo 
was trialled by the Roman Inquisition in 1633 [6] and 
accused of heresy. In the end, Galileo agreed not 
to teach the heresy anymore and spent the rest 
of his life under house arrest. It took more than 300 
years for the Church to admit that Galileo was right 
and to clear his name of heresy. Despite this, Galileo 
challenged the traditional views and illustrated a shift 
from religious views to more secular and science-
related ideas. His challenging views brought a 
dramatic and wide-reaching change in the attitudes 
of others. In summary this important moment in his life 
impacted future generations to come and led to a 
Revolution in the Renaissance.

As I discussed earlier, Leonardo Da Vinci and Galileo 
Galilei were both dominant figures during the 
Renaissance; however, their roles differ significantly 
in their impact. I believe it is important to address 
the different time periods of their impact. Leonardo 
Da Vinci had an influence during the late 15th 
century and early 16th century, whereas Galileo 
Galilei was a momentous figure during the early 
17th century. Another major difference between 
them is their field of work. Da Vinci is notable for his 
artistic masterpieces, such as the Mona Lisa and 
the Last Supper, alongside also being an inventor 
and scientist. On the other hand, Galileo was 
primarily a scientist and mathematician, whose 
work was heavily focused on observation and 
experimentation. In addition, they had different 
impacts on society. For example, Da Vinci influenced 
artists and thinkers, which revolutionised artwork and 
sculptures, whereas Galileo impacted the scientific 
community and led to a significant shift in thought 
from religion to science. In summary of everything I 
have mentioned, both had a lasting impact during 
the Renaissance and both had a strong focus on 

science; however, they focused on different fields. 
such as physics, anatomy and art. as well as shaping 
society in different ways and at different times.

In conclusion, both Leonardo Da Vinci and Galileo 
Galilei exemplified beauty, genius and revolution 
during the Renaissance. Leonardo’s meaningful 
art and designs showcased the beauty of human 
experience, emotions and perspectives. He was 
able to merge art with science, inspiring future 
generations to focus more on human life itself 
than other aspects; this is why Da Vinci became a 
prime example of the ‘Renaissance Man’ who was 
able to make the impossible sound possible and 
embrace new knowledge during the Renaissance. 
Additionally, Galileo also represented a revolutionary 
shift in scientific thoughts. His observations and 
experiments had challenged traditional beliefs, 
revealing the beauty of nature and the universe. 
Together, not only did they make genius discoveries 
despite their relevant limitations, but they also 
reshaped society’s understanding of art, science 
and the world itself, making the Renaissance a 
pivotal era for humans.
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Are any of Socrates’ teachings 
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I wholeheartedly believe that society today can 
benefit from the ideas of Socrates and his ways of 
teaching in so many ways. The Socratic method is 
widely used in law, ethics, debates, maths and more. 
I acknowledge that Socrates’ ideas are not perfect 
and cannot be used in every situation specifically in 
areas requiring precision and certain knowledge. In 
this essay I will be discussing and arguing why I agree 
with the statement, the strengths and weaknesses 
of Socrates’ methods, my honest opinion on the 
Socratic method and why I believe it is more relevant 
today than ever before.

Socrates was an ancient Greek philosopher who 
lived from 470-399 BCE. He was a highly influential 
figure in history whose ideas and methods despite 
being ambiguous and abstract are still used by many 
around the world today. Socrates was an individual 
who believed that wisdom stems from recognising 
one’s ignorance which shows that humility was 
not about having vast amounts of knowledge but 
instead acknowledging the fact that you don’t 
know something especially in an area that you are 
unfamiliar with. For example, an athlete thinking that 
they would be able to perform a surgery or a doctor 
being a good firefighter and politician. Socrates 
famously stated that “I know that I know nothing”, 
displaying his beliefs on what true wisdom is.

Socratic questioning is a method that is commonly 
used today in education, philosophy, and law. It is 
where something is taught through asking thought 
inducing questions as opposed to spoon-feeding 
someone with information and help. An example 
of this is a math teacher asking a student whether 
they have used the correct equation instead of 
telling them the exact equation to use or have 
they rounded a number correctly as against telling 
them exactly how to round it. This usually causes the 
student to think more deeply and possibly allow for 
a deeper understanding as it allows for someone to 
discover an answer for themselves.

Many of Socrates’ ideas were recorded by his 
student Plato. Plato’s apology is a dialogue that 
narrates Socrates speech during his trial which 
presents many of Socrates’ ideas and beliefs that 
he defended before being sentenced to death. 
Socrates was a highly controversial and despised 
figure in Athens. Socrates questioned and exposed 
the ignorance of politicians, craftsmen and poets 
which was the main factor contributing to his bad 
reputation as he caused politically powerful and 
influential people to envy and or despise him. He 
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also “corrupted the youth” as he had many followers 
who adopted his methods and logic which led many 
to believe he was negatively influencing them. One 
of Socrates’ followers Alciviades was involved in the 
political betrayals which further ruined his reputation. 
He was also sceptical of traditional Athenian Gods 
and introduced new ideas on religion and divinity 
which was seen as blasphemous. All these factors 
about Socrates made the ideas and logic that he 
used and proposed to be frowned upon and even 
controversial in ancient Athens due to his infamy.

The relevance of the Socratic method today can be 
seen in many different areas in society, especially in 
law and education.

Firstly, the reason the Socratic method is relevant for 
teaching in the modern world is because people 
need to be willing to learn new things for them to 
be taught. To teach someone something effectively 
they must be paying attention and be willing to 
learn and for this the person being taught needs to 
acknowledge the fact that they do not know the 
thing that is being taught. However, in many cases 
people think that they know things when they do 
not and therefore make teaching difficult. This is 
where use of the Socratic method becomes crucial. 
Socrates, before teaching someone who was wrong 
about something, would get them to acknowledge 
that they were incorrect or did not know as he 
believed that everything bad stemmed from 
ignorance and it would only make teaching more 
difficult. He used questions not only to teach but to 
break down someone’s ignorance and prove them 
wrong. A notable example of this would be a student 
not believing that climate change is being caused 
by humans and ignores the evidence that proves 
this. This makes teaching the student something they 
do not believe difficult so what the teacher can 
do is ask questions such as “what causes climate 
change” and “are there any activities that humans 
are doing that increase the amount of greenhouse 
gasses in the atmosphere?” By doing this the 
teacher can disprove the student purely using the 
Socratic method and this will allow the teacher to 
teach Climate change in more depth compared to 
before. It is crucial that the Socratic method is used 
as a form of teaching due to students, especially in 
modern society, being bombarded with information 
due to there being such vast amounts of knowledge 
in many fields due to centuries of research. So, it is 
almost obligatory that students are not just being 
fed information, as if they are knowledge processing 
machines that understand everything taught to 
them completely, but are also asked questions that 
force them to push past surface-level understanding 
and acquire deep knowledge in the field that they 
have a passion for.

Secondly, some may argue that the Socratic method 
is outdated and has been replaced in the modern 
high speed digital world where answers to questions 
can be found in seconds. This argument against 
the Socratic method assumes that availability to 
information removes the need for deep critical 

thinking. However, this view fails where it cannot 
see the difference between not knowing something 
and understanding it, failing to distinguish between 
the two makes the argument’s conclusion invalid 
as it attempts to link availability of knowledge with 
deeper understanding and critical thinking. The 
Socratic method’s primary purpose is not to supply 
answers but to deepen understanding through 
dialogue. In an era where bias and misinformation 
spread easily, especially due to the nature of the 
modern world, being able to effectively question 
assumptions and information like “Is this source 
reliable” and “What assumptions am I making?” 
has become vitally important. It is the backbone 
for students like me to source reliable information. 
It will also help people develop their arguments, 
opinions and how they view the world using logical 
questioning and thinking which are crucial as it 
encourages people to be unique and think for 
themselves instead of mindlessly following others.

Thirdly, the Socratic method can be used in law 
both for the education of law and legal systems. 
Law students are trained using cold calling where 
professors will randomly pick a student to answer 
a question without warning and they will have 
to answer on the spot which will stimulate critical 
thinking which teaches law students to work well 
under pressure. Lawyers will have to constantly use 
Socratic questioning throughout their career to build 
strong cases and challenge assumptions. Lawyers 
can carefully question to expose inconsistencies and 
contradictions in witness statements. In courtrooms 
cross examinations frequently mimic Socratic 
dialogues due to lawyers often asking questions. 
Here is a good example of a dialogue where a 
lawyer questions a witness:

Lawyer: “you claim that you saw the suspect at 11 
p.m. in John’s field. Was the field well-lit?”

Witness: “No, it was dark, and the area lacked any 
bright lights.”

Lawyer: “So how can you so easily identify the 
suspect despite the lack of “bright lights” as you 
said?”

This dialogue highlights how the Socratic method is 
a technique that does not just ask random questions 
but requires skill and sharp thinking to use turning 
it into a psychological weapon that can expose 
ignorant lies which has great relevance today 
especially in courtrooms.

Finally, Socratic questioning is very commonly used in 
ethical and moral debates. In areas such as human 
rights, social justice and especially medical ethics, 
Socratic questioning becomes essential due to these 
area’s ambiguous nature of them not having one 
clear solution but instead many answers or views 
depending on a person’s morals and perspective on 
a matter. The perfect example would be the growing 
concern on the rapid development of artificial 
intelligence and whether artificial intelligence can 
develop consciousness, which is one of the biggest 

philosophical debates in the world today. This issue 
has had many people, especially philosophers, using 
Socratic questioning such as: “what does it mean to 
be a conscious being?”, “if AI can pass the Turing 
test does that mean that it has consciousness?” 
and “If AI becomes too advanced could it develop 
desires, opinions, beliefs, wants and needs or could 
AI even prioritize themselves over humans?”. All 
these questions are tremendously important and 
may affect the stability of not only society today but 
also in the future. This highlights the unquestionable 
relevance of the Socratic method.

There is also grand importance of Socratic 
questioning in the field of genetic engineering 
and embryonic stem cell research. As someone 
studying A level biology, I have come across a 
moral quandary concerning the use of embryonic 
stem cells which have the potential to cure disease, 
regenerate damaged tissues and even extend 
someone’s life. However, extraction of these stem 
cells involves the destruction of embryos which 
have the potential to become life. This has caused 
me to use Socratic questioning myself asking things 
such as: “when does life begin?”, “if an embryo has 
the potential of life would destroying it not be the 
equivalent to murder?” and “Is there a difference 
between when an embryo is considered to be 
a living being scientifically and morally?” These 
questions can help develop a deeper understanding 
of human rights and is a way of trying to find what 
is right for you as everyone’s opinions might be 
different. I also think that in situations like genetic 
engineering and embryonic stem cell research to 
fully understand the potential consequences that 
accompany these problems, Socratic questioning 
must be used as opposed to just listing pros and cons 
to produce an appropriate answer to this moral 
dilemma.

The Socratic method is highly effective in various 
situations depending on how it is used however 
it is not perfect and has its limitations which I will 
explore in the analysis. While the Socratic method 
is a valuable and versatile tool in society it is not 
free of limitations. It is especially useful in education, 
debates, and ethics however in courtrooms, scientific 
discovery, and decision-making under pressure it 
certainly has its limits. There are various cases where 
acquiring knowledge through questioning is not the 
best way to learn and the same goes for trying to 
solve problems just by debating using the Socratic 
method.

Firstly, the Socratic method that is commonly 
used in law schools and courtroom debates can 
strengthen arguments and build deeper knowledge, 
unfortunately it can act as a double-edged sword as 
it can be used as a tool of intimidation. When used 
with aggression in a courtroom setting it can cause 
witnesses who are not used to intense questioning to 
feel stressed creating potentially hostile atmosphere 
which can discourage an open and fair discussion. 
In law school Socratic questioning, also known as 
cold calling, despite teaching students to work well 

under pressure, it can have a negative impact on 
the quality of their answers and cause them to be 
uncomfortable in a learning environment. This is 
likely a reason people may question its relevance 
in courtrooms and education today. However, this 
doesn’t disprove the effectiveness of the Socratic 
method which would be a one-dimensional way 
of viewing the method as it completely ignores all 
the pros and only acknowledges the cons. Socratic 
questioning should be viewed as a tool that requires 
skill and practice for it to be used successfully and 
effectively for example a skilled carpenter can use 
a hammer to drive nails into wood, but if I were 
to attempt to do so without experience, I would 
make poor use of the tool and likely fail. Similarly the 
Socratic method is only as effective as the person 
using it for example a skilled lawyer or philosopher 
can use the Socratic method to uncover the truth or 
an experienced teacher that knows which students 
benefit from Socratic questioning and can ask 
the questions in such a way to help guide certain 
students. If support is needed but poorly executed 
the Socratic method could just end up frustrating 
people or cause students to get anxious and 
frustrated. This analogy is a great way of viewing the 
Socratic method.

Secondly, there is an argument that the Socratic 
method in fields such as medicine, engineering 
and mathematics can be limited due to the lack of 
ambiguity and requirement of base knowledge and 
precision in them therefore the Socratic method is 
not relevant today. The Socratic method is limited 
in the fields in the sense that it is only applicable in 
areas of complex or ambiguous knowledge as it 
needs room for interpretation like using it as a guide 
to explain complex theories or to help develop them. 
Regardless of how useful Socratic questioning is, it still 
cannot be used in areas of maths such as arithmetic, 
basic calculations and algebra which are areas that 
have only one right answer for example 1+1=2 is an 
absolute fact with no possibility for debate. However, 
this point does not discredit the Socratic method as 
it argues that because the Socratic method cannot 
be used in many areas in modern education it is not 
relevant in the modern world, but it fails to see all 
the areas where the Socratic method excels and 
thrives. In areas requiring certain knowledge it may 
not be appropriate, for example a doctor must 
know specific facts about disease, symptoms and 
treatment which cannot be argued or questioned as 
it can lead to the cause serious health problems for 
patients or even death. This shows that the Socratic 
method is not appropriate to use in many areas 
and situations, showing it is not the answer to every 
problem we encounter today and must be used in 
the right context.

Finally, Socrates was executed and a despised 
figure in Athens, one of the main factors that 
led to his execution was him breaking down the 
ignorance of people using his highly effective 
Socratic method which infuriated many poets, 
craftsmen, and powerful politicians. Being able to 
use the Socratic method well can cause people 
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to become frustrated, dislike, hate, and envy you 
especially if you break down their concepts, ideas, 
and beliefs that they take pride in using. It can also 
cause frustration in teaching for example if a teacher 
who is much more knowledgeable in what they are 
teaching is constantly being questioned by their 
student, they may feel disrespected and not enjoy 
teaching which would have a negative impact on 
the lesson and waste time. There are people that 
do not think that the Socratic method is relevant 
today and believe that it will only cause people to 
be angry at them and spark negativity. They may 
be afraid to use it themselves. This is a sign of how 
powerful the method can be, and it is true that it can 
frustrate people, but people of today’s society are 
not highly likely to try and execute you for breaking 
down their ideas, concepts and beliefs simply 
because people tend to be more open minded 
and less spiteful now compared to ancient Greece 
and there is a much better legal system in place 
to protect people. There are also some teachers 
who enjoy debating students and prove their ideas 
and knowledge to be right and do not mind being 
questioned from time to time.

The Socratic method that was developed over 2000 
years ago is still a powerful tool that can be used 
in all corners of society whether it is: education, 
law, ethics, research in STEM, or AI development. It 
plays a crucial role in shaping society and people. 
Although the Socratic method is a phenomenal tool 
that encourages deeper knowledge, understanding 
and reflection, it is not exempt from limitations as it 
cannot be used in multiple areas and knowing where 
it should be and not be used takes some logical 
thinking and even experience. People will always 
have different views and opinions therefore there 
will always be debate. In the future some careers in 
society can be fully or partially replaced by AI and or 
machines however careers which require personality, 
emotion, interpretation, ambiguity, and logical 
thinking cannot be, and those careers will always 
remain in society, making Socrates’ method timeless.
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Tutor comment: 
"Rayyan stood out from a very engaged and intelligent group 
of young people. He has shown commitment throughout his 
studies for The Scholars Programme, demonstrating a strong 
work ethic and challenging others’ views during group work. In 
debates he stood his ground intellectually and in a very mature 
way. Rayyan was very enthusiastic and dedicated, which led to 
him achieving a first in his final assessment, which I marked very 
highly due to its serious engagement, balanced argumentation, 
impressive research and a very high level of writing ability. 
I hope he does a subject at university that enables him to 
develop these talents further (even if he doesn’t do ancient 
philosophy!) I know his teachers and friends are all incredibly 
proud of his achievements."

How do popular American songs 
contribute to our understanding 
of American history and culture? 

Key Stage 3
 
Pupil Name: Tehzeeb
School Name: Holte School
Supervised by: J. McIlwrath
Tutor University: Birmingham City University
Course Title: Music with a message: Understanding 
America through Song

American songs do in fact contribute to how we 
comprehend their history and culture since they often 
discuss a plethora of problems or ideas stemming from 
America, ‘The land of the free’. An example of two 
songs that epitomise this fact are Bruce Springsteen’s 
Born in the USA and Woody Guthrie’s This Land Is Your 
Land. Despite seemingly being lightyears apart in 
terms of tone, sound and style, both songs share many 
attributes with each other that I will be analysing in this 
essay. Born in the USA by Bruce Springsteen, initially 
first written in 1981, was and still is misinterpreted as a 
jingoistic anthem to America [1] exactly like Guthrie’s 
This Land Is Your Land. It was written years after the 
Vietnam War (1954-1975) about the struggles of 
veterans adapting to life and being rejected by the 
country they once served, whilst Guthrie’s song refers 
to the struggles of the working class and the feeling 
of misrepresentation by the popular song God Bless 
America performed by Kate Smith and written by 
Irving Berlin. Throughout this essay, I will explore both of 
these songs and how they remain misunderstood and 
contradict the idea of living a true ‘American Dream’.

These two songs both help us understand American 
culture through the critiquing of the ostensibly 
perfect American dream. This is evidently seen 
in Springsteen’s work as he juxtaposes the idea 
of being Born in the USA with the harsh reality of 
American ideals and attitude, which is seen through 
the lyric “Hiring man said, ‘Son if it was up to me’”. 
This lyric contradicts the honour and pride of being 
American that was previously stated, as the soldier 
that this song is narrating the view of is currently 
being rejected for jobs or in other words ostracised 
by the community and country, they had risked 
their life for during the Vietnam War. This song, in his 
words, is “a demand for a ‘critical’ patriotic voice 
along with pride of birth” [2]. Springsteen states that 
others want to practice somewhat patriotic values 
whilst also criticising and pointing out their flaws, not 
blindly following a path laid out by their country’s 
representatives and Government. Furthermore, 
Springsteen brings elements of irony and juxtaposition 
to his lyrics to bring attention to American history in 
the aftermath of the Vietnam War and the treatment 
of veterans.

In comparison to Springsteen’s work, Guthrie also 
uses a range of linguistic devices to challenge the 
idea of a perfect American dream all the way 
through his lyrics. He mentions that “This land is 
made for you and me” showing equality between 

persons, whilst also touching up on the austere 
treatment of the working class in America with the 
lyric “By the relief office, I seen my people / as they 
stood there hungry, I stood there asking / Is this 
land made for you and me?”. We can infer that 
this lyric is practically mocking Kate Smith’s song as 
he is discussing the fact that America isn’t shown in 
its true light due to the population of working class 
going hungry due to the Great Depression [3]. In 
1929, countries everywhere experienced a 10-year 
long recession of economic and financial distress. 
Seeing that they had experienced such tremendous 
loss after the war we can understand the struggles 
they may have faced during that period. This 
event influenced This Land Is Your Land greatly and 
teaches us quite a hefty amount of information on 
American history following WW1.

While building on its contribution to American history, 
we can see that Guthrie focuses on marginalised or 
so-called ‘insignificant’ communities as he focuses 
on the working class. This can teach us about 
America’s culture of evident discrimination and 
social injustice through the years. We can see this 
as in the song Guthrie states, “This land is your land, 
this land is my land / From the California to the New 
York Island,” which illustrates America as a land of 
immense vastness and advanced civilisation, but he 
also goes on to depict the ‘insignificant’ inhabitants 
of the country as not being able to access the 
astonishing beauty and wealth. 

Springsteen also builds upon such points within his 
song as he sings about marginalised communities 
(that being veterans) often not being able to attain 
such dreams of prosperity, which is seen in the 
quotation: “Nowhere to run, ain’t got nowhere to 
go”. This signifies a possible feeling of being trapped 
or of a somewhat imprisonment in your own country. 
After fighting in the Vietnam War, it feels like there 
is no life for veterans, as they are often seen as 
of no particular importance to the country, once 
risking their lives. Therefore, the song does in fact 
mention marginalised communities or feelings of 
insignificance to a country, which is a large part 
of American history, and still occurs in our current 
modernised society.

On an opposing side, the songs also have 
contrasting impacts on America within both songs. 
An example of this can be found in Woody Guthrie’s 
This Land Is Your Land where it had an immense 
impact on the indigenous people of America [4]. 
This is because Guthrie states, “This land is your land 
and this land is my land”, with the determiners “your” 
and “my” being the most significant within. The word 
“your” is untruthful, as indigenous natives of America 
believe the land that Guthrie has stated they share 
is not actually equal to them through the genocide 
and broken treaties that made it solely owned by 
the Americans, proving a contrasting influence on 
American history between the pair of songs.

Moreover, Springsteen also had an independent 
influence on both American history with its infamous 

accounts of presidential appropriation [5]. Born 
in the USA often falls victim to being used as an 
anthem in many presidential rallies, as a love letter 
to America, often by right-wing political parties. 
A well-known example of this would be when the 
song was played outside a hospital during Covid 
for former-president Donald Trump, allowing it to 
attract major media attention. Despite Springsteen 
often expressing his severe dislike for Trump’s political 
changes and leadership, calling him a ‘moron’ and 
‘threat to our democracy,’ his work is still used by 
Trump somewhat frequently. Therefore, contributing 
to American culture of politics and media.

Additionally, Springsteen’s work also has a great 
amount of cultural significance to America. This is seen 
in many ways over the years since it was released, 
for instance, in its legacy. Born in the USA had and 
still has a great impact on how we portray America 
due to its social commentary on war changing our 
views. The song also influenced most by serving as a 
haunting reminder of the inevitable fact that we, as 
humans, are so quick to turn our backs on the ones 
who are in need [6]. Commonly, the song’s various 
interpretations also have an impact on society even 
today. This is because it is often misinterpreted as a 
song filled with patriotism, whereas throughout the 
song’s lyrics it is fundamentally a commentary on the 
alienation faced by Vietnam veterans. This had an 
influence as it spread awareness of treatment whilst, 
in a more contrasting light, reflected hope in the 
American spirit.

Guthrie’s song also had a large influence on 
American society as a whole, which is shown 
through its popularity. It has impacted America 
through its talk about social injustice [7]. The song 
acts as a rallying cry for various social changes, for 
example, systematic inequality. The song can be 
perceived as trying to break the pattern of many 
being discriminated against due to their place in 
society, which is the working class in this case. It 
encourages listeners to question the distribution of 
wealth and resources in the USA and around the 
globe; Guthrie’s work can also be applied to other 
countries’ struggles of maintaining society, let alone 
representing America’s problems at the same time. 
Guthrie touched upon these issues as he feels he can 
relate to them and wants to spread awareness of 
the problems that people seem to be blinded from, 
therefore impacting American society through the 
growing awareness of the endless cases of injustice 
experienced by the working class globally and within 
the nation.

Given these points and exploring each extensively, I 
conclude my essay to bring all of my ideas together. 
Both Woody Guthrie’s This Land Is your Land and 
Bruce Springsteen’s Born in the USA contribute 
their share to American society in both different 
and similar ways. They both describe America in 
a prideful way and embody the strong-hearted 
American spirit that is widely common in the present 
day. They do this whilst also contradicting previous 
statements by sharing widespread issues throughout 
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the entire country that both singers/song writers can 
relate to wholeheartedly due to the fact that they 
had experienced this because of their societal class. 
In more contrasting terms, This Land Is Your Land 
also faces problems with the lack of representation 
of the issues faced by the indigenous population 
of America. This is because he fails to mention the 
problems that American colonisers have brought 
up for their people. Whereas Springsteen’s song 
had affected American culture by its constant 
presidential appropriation during rallies since it was 
misunderstood as an anthem based solely on blind 
patriotism. By proven points, both songs do in fact 
play their part in American culture and history by 
contradicting the idealism of the seemingly perfect 
American dream.
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Why did the early modern period 
feature systems of belief that are 
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In the opening of his 1953 novel The Go-Between, L.P. 
Hartley wrote, “The past is a foreign country: they do 
things differently there” [1]. This seems the best way 
to summarise this essay’s contents, as it highlights 
the very core of the argument: beliefs in the early 
modern period (and indeed those in earlier or more 

recent timelines) were drastically different from most 
modern worldviews – to the extent of being like 
almost entirely different cultures – and this essay aims 
to explore how and why this is the case, focusing 
particularly on changes occurring in Europe from 
the early modern period (approximately 1450–1750 
CE) to today. By examining specific beliefs held by 
people in early modern Europe, such as witchcraft 
and geocentrism, and considering the social, 
political, and religious context of the period, this 
essay will present theories as to why people believed 
certain ideas which today seem unbelievable, 
elaborate on why they are no longer believed, and 
attempt to trace and analyse the evolution, and in 
some cases eventual disintegration, of these early 
modern systems of belief.

For clarity, it is necessary to first define what is 
meant by a ‘system of belief’. In this essay, the term 
‘system of belief’ will refer to the several different 
beliefs held by a society in a particular time and 
location, which together determine how people in 
that setting perceive, interpret, and respond to the 
world. Acknowledging the different belief systems of 
people in early modern Europe enables us to try to 
understand the influences behind their behaviours, 
rather than simply dismiss them as uneducated 
and irrational. It is through the specific example of 
witchcraft that this idea will be explored. ‘Witchcraft’ 
can be broadly defined as supernatural power used 
particularly for evil or to cause harm. For various 
reasons which will be discussed later, witchcraft 
accusations and witch-related paranoia rose from 
the end of the Medieval era (about 500– 1450 CE) 
into the early modern period, leading to increasing 
persecution of ‘witches’ throughout Europe [2]. The 
witch hunts are an essential historical feature of the 
early modern period. In fact, it may be argued that 
out of many early modern beliefs, beliefs about 
witchcraft and actions towards supposed witches 
reveal a great deal about the overall belief system 
of the period. This is because many beliefs about 
witches in early modern Europe are related to the 
major religious beliefs, and social and political 
systems, of the time.

A 1582 trial for witchcraft described in Sébastien 
Michaëlis’ “Discourse of Spirits” (1587) [3] is one 
example of a witchcraft sentence which underscores 
religious grounds for opposing witchcraft. The 
sentence includes frequent statements declaring 
witches are “in obedience to Satan” and have 
“denied God the Creator of us all” – the overall 
message being that witchcraft is aligned with the 
Devil, so adverse to Christianity, and consequently 
an “abhorred and unspeakable crime”. This 
source not only provides information about the 
crime of witchcraft but is a demonstration of the 
strong religiousness of early modern Europe (in 
which legal trials were overseen by the Inquisition). 
Alongside other similar transcripts, this text highlights 
the influence of Europe’s predominantly Christian 
belief system on the development of other beliefs 
(namely witchcraft) and shows the high authority 
the Church had in early modern European legal 

systems compared to modern courts, many of which 
are now fully secular. Discussion of the Church’s 
authority brings forth a crucial point: Considering 
the dominance of the Church and other factors 
making up the belief system of the period, it follows 
that people living at this time had sufficient reason to 
believe what they did about witchcraft.

To explain why people in the early modern period 
believed in and persecuted witches, it is first 
necessary to trace the belief from its beginning. 
Although the witch trials reached their peak in 
the early modern period, the notion of witchcraft 
and sorcery has existed for centuries [4], e.g. 
the sorceress Circe in ancient Greek mythology 
(from Homer’s Odyssey, written around 725-675 
BCE [5]). Furthermore, in the Middle Ages, magic 
was generally accepted and normalised within 
society, including by the Church [6]. Given this and 
the limited scientific knowledge (relative to post-
Enlightenment society) of most people in early 
modern Europe, it is logical that belief in magic 
was an unquestioned aspect of early modern 
belief systems; with less information, supernatural 
explanations would be found for unknown 
phenomena, especially misfortunes. For example, 
throughout the early modern period, Europe 
experienced a ‘Little Ice Age’ [7], an extended 
period of cooling which resulted in crop failures, 
famine, and increasing illness. Witches were a natural 
scapegoat for these problems. Simultaneously, as 
the Church’s support of magic gradually declined, 
early modern ideas about witchcraft as a heretical 
crime emerged. The power of the Inquisition during 
this period has already been established, so it is clear 
the Church’s opposition to witchcraft would have 
influenced the beliefs of ordinary people, leading 
to widespread fear surrounding witches. But what 
caused the Church’s attitude to magic to change? 

One likely reason is changes to Christian beliefs 
and laws, stemming from influences of individual 
authorities. A pivotal example is Pope Innocent VIII’s 
1484 papal bull “Summis desiderantes affectibus” 
[8], which describes the believed affiliation of 
witches with the devil and many “abominations” 
committed by them. It goes on to “decree... the 
aforesaid Inquisitors be empowered to proceed the 
just correction, imprisonment, and punishment of 
any persons [believed to be guilty of witchcraft].” 
Notably, the inquisitors described here are Heinrich 
Kramer and Jacob Sprenger – the former being 
the accredited author of the witch-hunting manual 
“Malleus Maleficarum” (1486). By allowing Kramer 
this power, the bull contributed to the eventual 
publication of the Malleus, which substantially 
influenced the witch hunts over the following two 
centuries. Split into three main sections, Part I of 
the Malleus confirms the reality and wickedness of 
witches, Part II describes manifestations of witchcraft 
and witches’ evil actions, and Part III offers legal 
guidance concerning the persecution of witches [9]. 
The wide circulation of this book and acceptance 
of its authority by both Catholics and Protestants 
meant it considerably affected the belief system 

of early modern Europeans, augmenting beliefs 
that witchcraft was a real threat which required 
termination. It might be argued that the invention 
of the printing press (in Europe) in around 1450 [10] 
enabled the Malleus to have such a vast reach, 
allowing its ideas to spread; this could explain 
why the witch hunts spiked particularly in the early 
modern period compared to earlier, when the verbal 
teachings of the Church were people’s primary 
source of information. Kramer’s religious authority as 
an inquisitor, as well as his having the Pope’s support, 
enabled the Malleus to change the wider Christian 
approach to witchcraft entirely. Alongside writings 
by other powerful figures such as King James VI of 
Scotland, who wrote “Daemonologie” (1597), this 
presented a compelling case to the public for the 
existence and depravity of witchcraft. 

Another reason for rationalisation of belief in 
witchcraft at this time may be the desire of the early 
modern Catholic Church to maintain its hegemony. 
Despite the Church’s initial scepticism of witchcraft, 
the Protestant Reformation beginning in 1517 [11] 
caused religious upheaval which increased the 
Church’s need to maintain orthodoxy. This meant 
tightening their control in punishing heresy, which 
now included prosecution of witchcraft. For the 
same purpose of keeping control, the Church also 
rejected and censored ideas which contradicted 
their doctrine — this meant that even as scientific 
developments were made (combating the “limited 
knowledge” already discussed), this information was 
unable to be widely accessed and believed by the 
public. A major example of this is the persecution of 
Galileo Galilei in 1633 for his support of Copernicus’ 
heliocentric model of the solar system. 

Only in the late 17th century did witchcraft 
persecutions begin to decrease, as the early modern 
period transitioned into the Age of Enlightenment. 
The publication of Newton’s “Principia” (1687) 
was a pivotal point in the Scientific Revolution, 
drastically advancing our understanding of physics. 
It is commonly suggested that this and other 
scientific developments made belief in witchcraft 
seem gradually more implausible over time, as 
society grew to value evidence and reason more 
than superstition or folklore. This is partly true, but it 
cannot be the sole reason for the changing belief 
system. This is because scientific advancements 
have occurred all throughout history, but even 
Galileo — whose ideas were the basis for Newton’s 
work — failed to change wider belief systems with his 
discoveries. So, why was Newton different? Perhaps 
it was less about Newton, and more about the time 
and place he lived in. England in Newton’s time was 
not under the same Catholic hegemony as Galileo’s 
Italy, and no inquisitorial court sought to prosecute 
him. 1688 saw the “Glorious Revolution” in which the 
Catholic King James II was replaced by his Protestant 
daughter [12]. This religious divide meant Christian 
authority was no longer unified and unquestioned, 
creating an opening for scientific voices to share 
their ideas and thus influence systems of belief. 
Therefore, just as influences of powerful figures in 



2524

Vol. 1 No. 21, Winter 2025/26

the early modern period led to belief in witchcraft, 
changing systems of power in later centuries 
enabled the decline. 

Maclean (2016) also argues for a social element 
to the discontinuation of belief in witchcraft [13]. 
She suggests that during the Enlightenment, elite 
Anglican writers began to associate witchcraft-
belief with the lower-class, “vulgar” poor, influencing 
people to cease belief in witchcraft to maintain 
social stability. These writers also gave Christian 
reasons for denying witchcraft, under Protestant 
ideology about the nature of God. Showing that 
witchcraft-denial did not necessitate atheism 
would have made more people willing to accept 
it, especially in a time of religious uncertainty. 
Maclean’s work further demonstrates how 
behaviours of powerful people (authorities, or 
people of high social status) significantly shaped 
early modern belief systems. 

In general, the belief system of modern Europe does 
not support belief in witchcraft. One major reason 
for this is increases in global communication since 
the early modern period. This means a vast amount 
of information is available, enabling diversification 
of belief systems (as we no longer rely solely on word 
of mouth and religious institutions for information). 
Access to education and different viewpoints of 
others means beliefs of people in modern Europe 
may be more individual — not as controlled by 
authorities as in the early modern period. However, 
although we may now have more freedom of 
thought, it may be argued that our belief system 
is nonetheless still shaped by those in power; the 
difference is simply that many authorities (e.g. secular 
governments) now promote scientific approaches 
rather than systems which enable beliefs like 
witchcraft. One might also suggest that in the 21st 

century, our perception of power has changed, but 
what forms our belief systems has not. Perhaps now, 
beliefs are affected more by social media influencers 
and politicians than by monarchs or religious leaders, 
but this is influence under power regardless. 

One counterargument to the idea that people in 
power are the driving force of belief systems is cases 
of modern belief in witchcraft that is unsupported 
by authorities. An example is contemporary witch 
hunts occurring in South Africa — a secular state 
which does not recognise the existence of witchcraft 
— as recently as 2024. The length of this essay 
prevents detailed discussion of examples, but several 
instances can be found in the work of Leff (2014) [14]. 
However, reports suggest these attacks are usually 
due to lack of medical education in rural areas, 
as the witchcraft accusations frequently target 
elderly women and people with dementia [15]. 
Therefore, it may be argued that lack of authoritative 
influence (the government not providing this 
education) allows people to believe things which 
do not align with the beliefs of those in power. In 
other words, beliefs of powerful figures only affect 
belief systems of communities when these ideas are 
actively displayed to people (as with the Malleus 

Maleficarum and modern teachings in schools).

Overall, this essay argues that the early modern 
period featured “unbelievable” systems of belief 
because belief systems are determined by 
the context of the period. By exploring several 
explanations for the belief, and (in Europe) end to 
belief, in witchcraft during and following the early 
modern period, this essay concludes that the most 
significant factor in shaping systems of belief in any 
setting is power and authority — which in the time 
of the Inquisition was frequently related to religion. 
It argues that the reason the early modern period 
featured different systems of belief is because 
the systems of power at the time differed as well. 
Ultimately, the role of power in the beliefs of a society 
is an important acknowledgement because this also 
goes on to impact people’s actions. The witch hunts 
are a key example: thousands of unjust executions 
caused by a belief now known to be false, and 
similar occurrences even in the modern day in 
countries such as South Africa. People in influential 
positions today should understand their power, 
encourage evidence-based decision-making, and 
promote open dialogue and diverse perspectives, to 
prevent extremes of belief systems, like those of the 
witch trials, from continuing into the future.
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Ovid, demonstrate how a queer lens 
can be used to challenge traditional 
understandings of identity in antiquity 
 Key Stage 4  
Pupil Name: Yunxi 
School Name: Chertsey High School 
Supervised by: T. Barrett 
Tutor University: Royal Holloway, University of London 
Course Title: Rewriting Rome: Were they all straight, 
white men?

Ovid’s Metamorphoses, as one of the most famous 
works in the classical literary canon - ‘a collection of 
texts that are considered to hold authority’ (Barrett 
2024, p. 6), has received considerable academic 
acclaim. Under the umbrella of transformation, it 
touches upon a wide range of themes, including 
love, desire, violence, and the blurry boundaries 
between male and female, humans and non-
humans. A classic is considered such as it can stand 
the test of time, remains open to interpretation, 
and continues to resonate with readers even 
after centuries. Of particular concern in this essay 
is how Metamorphoses exemplifies that from the 
perspective of modern queer theory. Since the 1990s, 
queer theory has developed as a novel interpretive 
framework that challenges gender essentialism and 
has been applied to different disciplines, including 
literary studies.

One can easily find that Ovid represents different 
types of queer individuals in many transformation 
stories of Metamorphoses. As Thomas Barrett 
remarks, ‘There is no set definition of queer in 
academia. It’s a flexible term that can refer to a 
variety of non-normative sexual orientations, gender 
identities, and cultural practices’ (Barrett 2024, 
p. 6). In Metamorphoses, the transformation from 
one identity to another, suggests a liminal space 
that exists outside of socially constructed ideas or 
norms, and thus opens up new possibilities, as is 
claimed by Eve K. Sedgwick, queer is ‘the open 
mesh of possibilities, gaps, overlaps, dissonances 
and resonances, lapses and excesses of meaning 
when the constituent elements of anyone’s gender, 
of anyone’s sexuality aren’t made (or can’t be 
made) to signify monolithically’ (Sedgwick 1993, 
p. 8). This essay focuses on these possibilities - the 
representation of queer individuals - through three 
stories: Tiresias, Iphis and Ianthe, and Apollo and 
Hyacinthus. It argues that while Ovid attempts to 
deconstruct the normative gender and sexuality 
through the transformation of his characters, he 
ultimately fails to offer an inclusive solution as the 
fictional queer individuals are either punished, 
prevented, or destroyed.

Tiresias’ Doomed Fate for Being Gender Queer

The story of Tiresias suggests that he is a queer 
figure - a man who was transformed into a woman 
and back again into a man after seven years. Ovid 
describes Tiresias’ two transformations as, ‘[Tiresias] 

was transformed (amazing!) from a male into a 
female’ (McCarter 2022, p. 79), and ‘the likeness 
he’d been born with – reappeared’ (ibid, p. 354). A 
queer reading sees the transformations as a direct 
challenge to the conventional belief that gender is 
fixed. Tiresias’ special experience as a man and a 
woman breaks the conventional boundary between 
genders and its binary perception, highlighting 
gender fluidity. Ovid portrays this challenge to fixed 
gender norms positively through the emotive word 
‘amazing!’, which expresses pleasant exclamation 
- even if it also implies how unusual gender 
nonconformity is.

What also stands out is the rewards of being gender 
queer. Tiresias is constructed as possessing peculiar 
wisdom because his experience distinguished him 
from ordinary people, granting him insights into both 
male and female lives - the experience allowed 
him to understand better how society shapes love, 
status, wealth, daily lives, as well as problems and 
stereotypes based on gender.

This positive representation of Tiresias is significant 
as it suggests Ovid’s critique of the mainstream 
society’s prejudice against gender queer. In ancient 
Greece and Rome, gender was ‘based entirely 
on the perception of power’ (Barrett 2022, p. 22), 
this meant that one’s gender could change as the 
perception of one’s power shift, causing gender 
fluidity. As Michael E. Stewart describes, ‘men who 
acted irrationally or in any “unmanly” fashion were 
not perceived to be displaying an alternative form 
of masculinity, but of slipping into the realm of 
femininity, while women who displayed “manly” 
courage did not represent a type of brave femininity, 
but were depicted as women who had tapped into 
the masculine’ (Stewart, p. 6). This gender fluidity 
was mainly perceived negatively by society, with 
effeminate men seen as immoral and women with 
‘masculine’ traits as threatening. Tiresias is anything 
but that. His transformations were bound by fate 
and were justified in the mythical narrative as the 
experiences granted him authority and wisdom. 
In other words, Tiresias cannot be judged solely on 
moral grounds.

However, Tiresias’ insights into both sexes also cause 
his blindness. He was blinded after revealing insights 
into male and female experiences to Jupiter and 
Juno. Although this was not directly due to his 
transformations, it was because his knowledge, 
gained from a feminine perspective and made 
available by the transformations, challenged Juno’s 
authority as a god. This reinforces the persistent 
theme of punishment in canonical classical literature, 
like Juvenal’s Satire II and VI, that those who deviate 
from traditional gender norms are punished because 
they threaten the established social structure.

By contrasting his blindness with the positive 
representation of Tiresias’ transformations, Ovid might 
have wanted to demonstrate both the rewards and 
‘dangers’ of gender non-conformity. This duality 
importantly reveals how stereotypes may persist 
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beneath seemingly pro-transgender narratives and 
be easily overlooked due to long-standing cultural 
assumptions.

Iphis’ Gender Fluidity to Prevent Lesbianism

Similar to Tiresias, the story of Iphis and Ianthe 
explores queer themes. The story depicts Iphis, a girl 
raised as a boy, struggling with her same-sex desire 
for Ianthe. Eventually, to enable their marriage, 
the goddess Isis transforms Iphis into a boy. While 
both Iphis’ and Tiresias’ transformations challenge 
fixed-gender assumptions, a further queer reading 
indicates that the former focuses more on the 
society’s perception of lesbian relationships as 
incomprehensible or unacceptable.

In contrast to Tiresias’ transformations, which are 
determined by fate rather than personal will, Iphis’ 
transformation represents the inverse - fulfilling 
personal desire by conforming to social norms. Iphis’ 
confusion and anguish when she loves a person of 
the same sex intensely is portrayed mainly through 
her internal monologue: ‘What will become of me, 
gripped as I am by this queer longing for a novel kind 
of lovemaking that no one understands?’ (McCarter 
2022, p. 274). This rhetorical question expresses the 
agony she suffers from for everybody disapproves of 
same sex desire, reinforcing the stereotype of queer 
sexuality in the mainstream society, which reflects 
an underlying belief that relationships required a 
dominant partner - and women were not seen as 
capable of dominance. Thus, two women were 
considered incapable of forming a legitimate 
relationship (Barrett 2022, p. 32). This internal conflict 
then led Iphis to pray earnestly for Isis to solve 
the ‘problem’ of a lesbian marriage with Ianthe, 
believing that nature forbids a union between two 
women.
As the story develops, Iphis’ confusion and pain 
stand in striking contrast to the joy brought by the 
resolution, in which the goddess Isis transforms 
Iphis into a boy, thereby rendering the marriage to 
Ianthe socially ‘legitimate’ within a heteronormative 
framework. There was immediate jubilation after 
the transformation: ‘Bring offerings to temples and 
rejoice with dauntless faith!’ (McCarter 2022, p. 
276). The joy of a heteronormative resolution that 
unites them without defying the boundaries of 
social acceptability is then consolidated as the 
story concludes with a joyful marriage. The question 
is whether lesbianism is accepted or avoided. 
The ending of Iphis’ story, rather than suggest 
an inclusive view of queer individuals, reinforces 
heteronormativity. Therefore, although Ovid presents 
gender fluidity and genuine same-sex love, the view 
that lesbianism is a ‘problem’ that can be resolved 
through being heteronormative - might be criticised 
as reductive or naïve by modern critics.

Hyacinthus’ Death and Apollo’s Grief

Unlike the female-female love in the story of 
Iphis and Ianthe, Apollo and Hyacinthus’ story 
suggests a male-male love. While Iphis and Ianthe 

end up with a joyful marriage by conforming to 
the heteronormative expectations, Apollo and 
Hyacinthus’ tender love ends in Hyacinthus’ death 
and Apollo’s grief. As the story unfolds, Apollo 
accidentally hit Hyacinthus in a discus match. 
Despite Apollo’s efforts to heal Hyacinthus, he passed 
away. If one can read Tiresias’ punishment for his 
knowledge of both male and female experiences 
and Iphis’ transformation to avoid a same-sex union 
as the divine authority over gender and sexuality, 
then the coincidental death of Hyacinthus can 
likewise be read as a divine resolution of queerness. 
In each case, the divine intervenes to ‘correct’ 
non-normative expressions of gender and desire. 
Hyacinthus is killed - whether by fate, accident, 
or divine will - thus cutting short a same-sex 
relationship that might have otherwise challenged 
heteronormative structures. Apollo’s grief, though 
sincere and dignified, cannot prevent this outcome. 
The story, like others in the Metamorphoses, ultimately 
suggests that queer love, while sincere and genuine, 
is often unsustainable within the framework of divine 
order.

Ovid is marvellous in representing Apollo’s grief in 
a way that challenges the traditional notions of 
masculinity in classical Greek and Latin works, where 
male emotional expression is frequently deemed 
unmanly (Allard 2018, pp. 25-26). Apollo’s deep 
and open grief - ‘You bring me pain and guilt!’ 
(McCarter 2022, p. 286) - reveals the depth of his 
love for Hyacinthus. It underscores the idea that 
masculinity and emotional vulnerability are not 
mutually exclusive. This is comparable to Achilles’ 
poignant mourning for Patroclus, which foreshadows 
his courageous, ‘masculine’ revenge. Achilles’ 
fearlessness made his tears a symbol for masculinity, 
but as Apollo’s story emphasises, grief is a human 
experience, not confined to or defined by gender.

Despite its progressive portrayal of masculinity, the 
story in essence conforms to a familiar narrative: 
queer love ends in tragedy. As pointed out by Lasse 
K. Hansen, ‘So many portrayals of queer people, 
including classics like Brokeback Mountain, are 
inherently tragic, and overexposure to this kind 
of media could ultimately lead to queer people 
expecting their lives to be equally as tragic’ (Hansen 
2023, pp. 29-30). This tragic narrative of Hyacinthus’ 
Death and Apollo’s Grief reinforces the stereotype 
that queer love is doomed to tragedy, and will be 
punished if not avoided, similar to the blindness of 
Tiresias and the biological transformation of Iphis. 
To sum up, while the story of Apollo and Hyacinthus 
identifies the independence of gender from 
emotions, but zooming out, the broader narrative 
reinforces the normative stereotype of queer 
tragedy in canonical classical literature.

Conclusion

Overall, this essay argues that while Ovid includes 
positive representations of queer individuals, they 
are all limited in their agency to challenge traditional 
stereotypes. Tiresias’ transgender agency is limited as 

his blindness is indirectly caused by his gender non-
conformity; Iphis’ transgender agency is limited as 
it is merely a tool to avoid lesbianism; and Apollo’s 
emotional expression is limited as he can’t prevent 
the tragic fate of his male partner. The three stories 
are linked by their laudable common representation 
of queer individuals in early European classical 
literature in the canon, which continued to spread 
their influence across time and space. However, 
the stories are also bound by a common limitation: 
the stereotype that queerness is doomed to end 
tragically unless it is avoided. Given the authoritative 
nature of the canon, these canonical classical texts 
become influential media to spread such ideas 
of queer tragedies, which is based purely on the 
unrealistic fear that queerness threatens the social 
order. Thus, it is irrational rather than logical, but able 
to spread easily by implanting fear into people. A 
queer reading of the three stories would enable us 
to both analyse progressive narratives and uncover 
discriminatory nuances. This consequently facilitates 
a variety of further analyses such as critiquing 
common traditional bias against queer individuals 
or evaluating the effects of different social contexts 
on queer writing in literature. Therefore, queering 
effectively challenges traditional understandings 
of identity in antiquity. In a wider context, it can be 
extended to topics of canonical classical literature 
beyond gender and sexuality, such as race and 
religion, to broaden interpretive frameworks, reduce 
bias, and contribute meaningfully to research in 
Classics.  
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Social Sciences
Evaluate the path to desistance 
for ex-offenders and analyse the 
barriers they experience

Key Stage 3
 
Pupil Name: Annabelle
School Name: The Bishop's Blue Coat
Supervised by: T. Roberts
Tutor University: University of Chester
Course Title: The Road Home: Helping Ex-Offenders to 
Reintegrate after Prison Exploring Embodied Cognition 

The path to desistance for ex-offenders can often 
be fraught with challenges due to the barriers they 
face. It is therefore important to explore and critically 
evaluate the resources available to ex-offenders and 
how they impact the desistance process. Desistance 
is the path taken by ex-offenders to lead a life away 
from crime. Desistance can often be viewed as a 
process with three stages – primary, secondary, and 
tertiary. It is a lengthy process that involves support 
from different people, places and organisations. 
It is also experienced differently from person to 
person (race, gender, neurodiversity). Desistance 
strengthens an ex-offender's social capital – the 
ability to obtain resources, favours, information, and 
more from personal connections, and networks 
– and in turn, helps them to make progress in life. 
Exclusion from social capital is directly linked to 
reoffending (Chapman and Murray, 2015).

To reduce crime and reoffending, it is important to 
understand what is available to optimise the success 
of desistance and what hinders the process (Clinks, 
2013). This can be done by exploring available 
desistance resources such as probation, families/
relationships, therapy and education.

Arguably, one of the most important desistance 
resources is employment. It allows ex-offenders to 
earn their own money, which subsequently leads 
to being more independent and being able to 
afford accommodation, bills, food, and other life 
necessities. This therefore weakens the chances of 
reoffending. Having said that, getting an interview 
with a criminal record can feel like an impossible 
task, let alone getting hired. A significant barrier to 
employment is needing to declare a conviction on a 
job application (Agan and Star, 2018). The majority of 
employers are reluctant to employ ex-convicts for a 
number of reasons. This can include safety concerns, 
lack of social capital, and stigma. There is a lot of 
stigma and discrimination in the workplace, often 
coming from colleagues. This can actually have the 
opposite effect that earning money has and can 
demotivate said person and increase their chances 
of reoffending. Employment is crucial, but it also 
raises a question around the impact of unsupportive 
work environments on an individual’s long-term 
motivation for change.
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The different therapies available for ex-offenders are 
valuable resources on the path to desistance. Talking 
to someone with no judgement helps the person 
to work through their feelings and experiences in 
a healthy way, encouraging a change in mindset. 
That said, every person’s brain works in a different 
way and traditional therapy isn’t suitable for different 
people. Research tells us that half of those entering 
prison are thought to be in neurominorities (Criminal 
Justice System Joint Inspection, 2021). Therefore, the 
delivery of therapy needs to be considered for it to 
be processed and be meaningful. There are varying 
forms of therapy such as drama, music, and art 
therapy that can link better to the person’s interests 
and can therefore make it easier to open up and 
make therapeutic progress. Those who take part 
in public performances are more able to develop 
a new personal and social identity as a performer 
(McNeil et. al, 2011). However, if there is a lack of 
trust with the therapist, it can undermine the process. 
Trust is built over time, so there needs to be funding 
available for long-term therapy.

Education is a powerful tool to get back on track in 
life, especially for young offenders. When labelled 
as an offender it is often the case that individuals 
view themselves differently. Extended education 
can help to reintegrate back into society and shed 
the offender label (Clinks 2013). In particular, at 
university level, qualifications allow for a lot of social 
capital to be gained. However, peers in the learning 
environment are not always welcoming, which can 
often leave students feeling judged and excluded 
(Jones et. al 2021). Of course, many young offenders 
can’t cover the costs of education when coming 
out of prison. Student loans are available to help with 
this, but it is important to question whether an ex-
offender would be able to get a well-paid enough 
job to get out of student debt (Prisoners’ Education 
Trust, 2025). When viewing the ‘Prisoners’ Education 
Trust’ website, an immediate issue is highlighted 
in that the Trust does not fund education beyond 
prison. What does this mean for people who have 
made advances in their education during prison 
time? Education is an important desistance resource, 
but University is not free.

From reviewing the literature, it would be easy to 
assume that it is inevitable that ex-offenders will not 
come out of prison with secure accommodation 
and money waiting for them. So, it would be typical 
for them to stay with family. Family can offer a 
safe place to live, motivation and support, and 
help pay bills until the person is back on their feet 
financially. In a 2012 study, 40% of prisoners reported 
that support from their family would help prevent 
them from reoffending (Williams, 2012). Looking at 
it through a prisoner’s eyes, having new friends and 
reconnecting with friends is often a positive way to 
develop a social support network to help a person 
feel seen and understood. Having friends is also a 
fantastic way to increase your social capital through 
connections to other people. On the other hand, 
one can question whether old friends might feel 

unsafe around an ex-offender and may be reluctant 
to engage with them. The feeling of being excluded 
could have a terribly negative impact on mental 
health. The same can be said about family members. 
Being turned away from relatives would not only 
be taking away a main source of support, but also 
negatively affecting mental health. Families may 
have reason to cut contact with an ex-offender; they 
may have their own barriers to face (financial and 
emotional strain). But that does not take away from 
the value of relationships as a desistance resource 
(Jardine, 2014).

Looking at the challenges for successful desistance, 
a significant barrier lies in social constructs like stigma 
– meaning the negative viewpoints society has on 
something or someone – hinders the reintegration 
process from prison back into society. Stigma can 
sometimes be a form of unconscious bias, where 
the person or people do not realise they are doing 
it, nor do they intend to. A lot of the time, stigma is 
created through stereotypes and attitudes passed 
down through generations, particularly in families. 
It can also be created through good intentions. For 
example, prioritizing security of the public, at home, 
and often at the workplace. This, in turn, impacts: 
employability, housing opportunities, acceptance in 
education, and reconnecting with friends and family 
for personal support and social growth (Sakib, 2022).

To summarize, desistance is more than simply 
not offending. It should mean that an individual 
has decided to live as a law-abiding citizen who 
contributes to society and has access to resources 
to do so (building their own social capital). This 
requires an internal change in identity and an 
external change in social circumstances (Chapman 
and Murray, 2015). The key to accessing a better 
future and breaking the cycle of reoffending lies in 
desistance resources. To achieve this, ex-offenders 
need support in the areas of health and well-
being, access to accommodation, employment 
opportunity, a change in behaviour and ways of 
thinking, and improving relationships with family and 
friends (Ministry of Justice, 2013). The harsh reality 
of living in 2025 cannot be ignored. Upon leaving 
prison, an individual will find themselves living in the 
same financial crisis, and housing crisis as everyone 
else. Therefore, they may be returning to a family 
who simply cannot financially or emotionally 
support them. Idealistically, the core principles of 
desistance are to: respect individuality, build positive 
relationships, recognise the significance of social 
context, and recognise and develop people’s 
strengths (HM Inspectorate of Probation, 2020). 
This leaves the question; is society compassionate 
enough to make this happen?

Design an 800 word campaign 
initiative based on tackling the 
stigma surrounding ex-offenders
 
‘Empowering Change: break the stigma!’ is a 
campaign designed to tackle stigma against ex-
offenders and educate the public about the little 
things that can be done to make big changes. It 
aims to help society recognise the value of second 
chances. The campaign slogan was chosen 
because it is memorable, and it inspires action. 
It encourages society to reflect on whether they 
want to accept change and help build aspirations 
(Anderson, 2019).

Stigma, prejudice, and unconscious bias play a 
significant part in being labelled as an ex-offender 
in the long term. It acts as a barrier to change when 
change is all an offender wants. While the criminal 
justice system is designed to hold individuals for 
their actions, its ultimate purpose is rehabilitation 
and reintegration (Offploy, 2024). Yet, stigma can 
still be found anywhere and everywhere, coming 
from anyone but it is prevalent in the workplace, in 
education and amongst family and friends (Sakib, 
2022).

This campaign will encourage the conversation 
needed for a social movement to challenge stigma 
and recognise the meaningful contribution to society 
ex-offenders can make (Anderson, 2019; Offploy, 
2024).

Who will be in the campaign and why? 

Robert Downey Jr will star in and sponsor the 
campaign. Not just because he has a criminal 
record, but because of the barriers he has 
overcome. He is also very well-known amongst 
different age groups, so having him as the main 
sponsor and the face of the campaign with his own 
authentic personal narrative will actively show how 
positive change is possible.

Why a TV advert? 

The campaign will be shown in the form of a 
TV advert, broadcast during Saturday night 
entertainment. This is because millions of families 
across the country sit together to watch TV at 
this time, so it would reach a mass audience and 
would be a much more effective way of spreading 
awareness for the cause. However, a radio advert 
was almost chosen instead of this. It would have 
been a podcast segment where people send in their 
experiences of reintegrating back into society after 
prison, and the challenges they faced. However, it 
wouldn’t have reached as big an audience as the 
tactic chosen. A TV advertisement during prime-time 
viewing was chosen because of the numbers of 
people of all ages, it will reach.

How long will the campaign last and why this long?

The advertisement will be 90 seconds long because 

there needs to be enough time to convey the 
key points whilst still maintaining the audience’s 
attention. The campaign will last for 10 weeks to 
enable a repeated message to be retained in 
people’s memory.

Minimising distress of the people involved

At the beginning of the broadcast, before the 
opening shot, a message will be displayed for ten 
seconds that reads: 

“This is a social information broadcast.

TW: contains information on social injustice and 
stigma.

If you are struggling with the issues raised, you can 
find help on our website at: www.BreakTheStigma.
uk.”

The broadcast will not show any images of Robert 
Downey Jr’s life, it will just show him speaking about 
his struggles. 

To help him, there would be a psychologist on set 
at all times for him to speak to if needs be. He will 
also write the script, so he has creative control whilst 
telling his story in an authentic way.

Production and broadcast

The opening shots will show Robert Downey Jr’s 
hands shutting the clapper board whilst action is 
being called. It then shows a shot of him sitting down 
on a stool in a fully white interview studio. He starts 
talking about when he got out of prison, there was 
barely anything left for him and that he wants to 
make changes to how society supports ex-offenders 
and why he is supporting the “Break the Stigma” 
campaign.

An off-screen voice will ask him the following 
questions:

•	 How did it feel to get your first second chance in 
acting after prison? 

•	 How do you think your life would be now if you 
weren’t given that chance? 

•	 How did society, the press, other actors, and 
director treat you? 

•	 What is a piece of advice you wish someone told 
you whilst you were in recovery?

Robert Downey Jr will answer all these questions in 
his own words rather than following a script so he 
can present his life – his ups and downs – in a truly 
authentic way. The final shot would be a closeup of 
him answering this question:

“Would it be a fair reflection of your journey to say 
you survived because of resilience, support, seeking 
help, and commitment?” (Spectrum Health, 2024).

The closing shot will be of the following statement:
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“Through lack of opportunity and support comes 
hopelessness and shame” (Anderson, 2019).

Target audience

The campaign will be broadcast before 9.00 pm and 
aimed at multi generations, for example a whole 
household, to provoke conversation and reflection. 
Adults have the power to change the present whilst 
children have the power to change the future. 

Designers

The entire production team for the set design and 
production of the advert will be made up of ex- 
offenders to reiterate the value of opportunity. This 
will be a feature of the closing credits.

Funding

Robert Downey Jr will be the sponsor and face of 
the campaign so the funds will come from him, and 
donations will be encouraged.
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The legacy of Cartesian dualism - summed up in 
René Descartes’ famous phrase “Cogito, ergo sum” 
(“I think, therefore I am”) - has deeply influenced 
modern education by promoting the idea of 
learning as a purely mental process, separate from 
the body and its context [1]. This dualistic worldview 
underpins standard cognitive science, which 
traditionally conceives of the mind as a symbol-
processing machine, largely independent of bodily 
and environmental influences. This has led to a 
system that privileges abstraction, standardisation, 
and sedentary learning, while undervaluing the 
physical, emotional, and social dimensions of 
cognition.

This essay argues that embodied cognition must 
be central to educational reform, offering a 
more comprehensive and scientifically grounded 
understanding of learning. While standard 
approaches often view cognition as manipulation 
of internal representations, detached from sensory 
and motor experience, embodied cognition sees 
thinking as fundamentally rooted in bodily action 
and environmental context. Drawing on cognitive 
science, neuroscience, and educational theory - 
including Clark’s predictive processing framework 
[6], Gallese and Lakoff’s sensorimotor theories [9], 
and embodied activism from Varela, Thompson, 
and Rosch [29] - it contends that embodied learning 
fosters deeper engagement, supports inclusivity, and 
addresses pressing socioecological challenges.

Embodied cognition challenges traditional 
pedagogies that prioritise abstract reasoning and 
linguistic-symbolic representation over experiential 
and multimodal learning. Situated learning theory, 
developed by Lave and Wenger [16], marks this 
shift by redefining learning as “legitimate peripheral 
participation” in a “community of practice,” rather 
than internalising decontextualised knowledge. This 
reorientation highlights the social and embodied 
nature of cognition, demonstrating that learners 
construct understanding through active, culturally 
situated engagement. Such a model underscores 
how context, engagement, and physical interaction 
are essential to knowledge construction, rendering 
conventional sedentary instruction cognitively 
inadequate.

A growing body of empirical evidence reinforces 
this shift. Goldin-Meadow [11] found that students 

who gestured while solving math problems 
experienced greater learning gains, as gestures 
help offload working memory and externalise 
thought. Hostetter and Alibali [12] argue that 
gesture functions as a cognitive tool, aiding 
problem-solving and memory. Neuroimaging 
studies by Immordino-Yang and Damasio [13] 
show that emotionally meaningful experiences 
activate brain areas involved in both emotion and 
cognition, supporting the view that affect and 
embodiment are integral to learning. This is echoed 
in Barsalou’s theory of grounded cognition [2] and 
supported by Pulvermüller’s work [21] on the neural 
linkage between language and motor activity. 
These findings necessitate rethinking learning 
environments. Classrooms that restrict movement 
and prioritise passive individual work may suppress 
cognitive potential. In contrast, spaces that support 
role-play, manipulatives, outdoor exploration, 
bodily metaphors, and collaboration reflect 
how cognition truly operates and promote more 
effective learning.

Embodied pedagogy also enhances educational 
equity by accommodating diverse learning styles. 
Research shows that neurodivergent students 
- such as those with ADHD, dyslexia, or autism - 
experience higher cognitive load in traditional 
classrooms but benefit from sensory-motor 
approaches [19]. Standard cognitive science 
often pathologises these learners by measuring 
them against a norm rooted in disembodied, 
uniform processing models. Stimming and other 
forms of bodily regulation, often discouraged, 
can be reinterpreted as expressions of embodied 
cognition. Movement-rich instruction provides 
alternative pathways to abstract content, 
increasing accessibility for varied cognitive profiles.

While embodied cognition critiques the 
overemphasis on disembodied abstraction, it does 
not reject abstraction per se. On the contrary, 
Clark [5] argues that abstraction is scaffolded by 
embodied experience. His theory of predictive 
processing posits that the brain functions as 
a prediction engine, continuously generating 
models of the world based on sensorimotor 
interaction. Abstract thinking, in this model, 
arises from repeated embodied encounters with 
patterns in the environment, which are gradually 
internalised and generalised. Thus, embodiment 
underpins abstraction rather than opposes it. 
This reconceptualisation aligns with Barsalou’s [2] 
theory of grounded cognition, which sees abstract 
concepts as simulations grounded in bodily states 
and perceptual experience. Acknowledging this 
synergy allows educators to defend EC not as a 
threat to academic rigour, but as a foundation for 
robust conceptual development.

Neuroscientific findings on neuroplasticity and 
sensorimotor integration further support these 
approaches. High-resolution fMRI reveals deep 
interconnectivity between motor and cortical 
systems. Physical activity increases brain-derived 

neurotrophic factor (BDNF) and enhances grey 
matter in executive areas like the prefrontal cortex 
- evidence that the brain learns through embodied 
action [7; 28]. These insights collectively call for 
a paradigm shift: educational design must move 
beyond symbolic delivery to prioritise emotional 
resonance, physical engagement, and ecological 
interaction. Pedagogy that aligns with the embodied 
mind fosters more effective and inclusive learning.

Considering the ecological crisis, this shift becomes 
urgent. Orr [20] criticises the detachment promoted 
by conventional schooling, advocating for 
education that reconnects learners with the Earth. 
Standard cognitive science’s internalist orientation 
tends to ignore the ecological and material contexts 
of cognition; embodied, place-based pedagogies 
meet this need by moving learning beyond 
classrooms and into multisensory, lived environments. 
Sobel’s work [26] strengthens this case, linking 
place-based engagement with environmental 
responsibility.

Embodied cognition also disrupts traditional views 
of intelligence and subject hierarchies. Robinson 
[22] argues that schools marginalise creativity and 
physical intelligence in favour of industrial efficiency. 
Neuroscience affirms this concern: Immordino-
Yang and Damasio [13] show that emotion and 
movement engage higher-order cognitive regions. 
An embodied lens validates diverse intelligences, 
empowering a broader spectrum of learners.

Research on gesture and embodied metaphors 
reveals the transformative potential of such 
practices. Glenberg, Goldberg, and Zhu [10] found 
that grounded reading methods improved literacy, 
demonstrating that sensorimotor involvement 
enhances comprehension. These effects are even 
stronger in multimodal settings like drama, physical 
education, or outdoor science, where learners 
use movement and interaction to make sense 
of complex ideas. Cultural and anthropological 
perspectives enrich this discussion. Indigenous 
educational traditions often emphasise learning 
through embodied rituals, storytelling, and 
tasks. Battiste [2] refers to these as “embodied 
epistemologies,” where knowledge is lived. 
Incorporating such approaches promotes both 
cognitive development and cultural responsiveness. 
Rogoff [23] similarly shows how cultural practices 
scaffold cognition through participatory, embodied 
means. Recent studies bolster this view. Connell et al. 
[6] found that physically acting out math concepts 
enhanced comprehension in young learners. 
Glenberg and Kaschak [9], through the Indexical 
Hypothesis, suggest that comprehension relies on 
perceptual simulation - an inherently embodied 
process. Neuroscience confirms these mechanisms. 
fMRI and EEG studies show that embodied tasks 
activate motor, sensory, and executive networks. 
Schaefer et al. [24] found that movement-based 
learning improves neural connectivity and cognitive 
flexibility, especially in children.
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Critics raise valid points. Smith [25] argues that 
abstraction is crucial to advanced reasoning, and 
experiential methods may neglect this. However, 
Clark [5] counters that abstraction builds on 
embodied experience - embodied learning does not 
replace abstraction but enables it.

Practical challenges also exist. Jones [15] highlights 
constraints like limited space, time, and training. 
Yet innovations like gesture-enhanced instruction, 
outdoor lessons, and classroom movement show 
embodiment is feasible. In response to equity 
concerns and the challenge of implementing 
embodied pedagogies at scale, emerging 
educational technologies offer promising and 
increasingly adaptable solutions. Digital tools such 
as interactive simulations, gesture-recognition 
interfaces, and adaptive learning platforms can 
extend the principles of embodied cognition into 
accessible and inclusive learning environments. 
For instance, motion-sensing technologies - such 
as Microsoft Kinect or Leap Motion - enable 
students to manipulate digital objects through 
physical movement, linking kinesthetic action with 
conceptual understanding in real time [14]. Such 
technologies are particularly valuable for supporting 
diverse cognitive profiles, as they can be calibrated 
to accommodate varying levels of sensory sensitivity 
and motor ability.

Augmented reality (AR) and virtual reality (VR) 
further facilitate multisensory, immersive learning 
while allowing for individual customisation. These 
technologies simulate complex physical, historical, 
or ecological environments, providing experiential 
access to contexts that might otherwise remain 
abstract or inaccessible. Lindgren et al. [17], for 
example, developed a VR-based physics simulation 
in which students embodied particles navigating 
electric fields, resulting in significantly improved 
conceptual understanding compared to traditional 
instructional methods. Platforms like ClassVR and 
CoSpaces Education exemplify how VR can 
be tailored to modulate sensory input, ensuring 
compatibility with neurodivergent learners’ needs 
while maintaining cognitive engagement.

In addition, haptic technologies - which deliver 
tactile feedback - have demonstrated potential 
in bridging abstract concepts with physical 
experience. Minogue and Jones [4] showed that 
haptic learning environments can improve students’ 
understanding of invisible scientific processes, 
such as molecular interactions, by rendering them 
perceptible through touch. These findings resonate 
with Clark’s [5] Predictive processing framework, 
which posits that abstraction arises not in opposition 
to embodiment, but through the iterative refinement 
of embodied predictions and sensorimotor 
interactions. Technology also enables a reimagining 
of place-based and experiential learning. Through 
digital platforms like Google Earth Education and 
ArcGIS StoryMaps, students can engage in spatial 
exploration and ecological inquiry without leaving 
the classroom. These tools make it possible to 

integrate multisensory, narrative-driven learning with 
global accessibility, especially for students in under-
resourced or geographically isolated areas.

Nonetheless, as Nguyen [18] cautions, sensory-
rich environments - digital or otherwise -  must 
be implemented with attention to inclusivity. 
The risk of overstimulation remains a concern, 
particularly for neurodiverse learners. Applying 
Universal Design for Learning (UDL) principles - such 
as offering multiple means of engagement and 
expression - can help mitigate such challenges and 
ensure that technological embodiment remains 
responsive to a wide range of learner needs. 
Ultimately, educational technologies should not 
be viewed as peripheral tools but as integral to a 
broader embodied pedagogical framework. When 
thoughtfully designed and inclusively deployed, they 
can democratise access to experiential learning, 
personalise instruction, and cultivate the emotional, 
cognitive, and sensorimotor capacities essential for 
21st-century education.

In conclusion, centering embodied cognition in 
education is theoretically robust and empirically 
supported. From neuroscience to anthropology, the 
evidence is clear: cognition is rooted in the body, 
shaped by emotion, and embedded in context. 
This challenges Cartesian legacies and demands 
learning environments that reflect how people think 
and learn. To prepare learners for a complex world - 
cognitively, socially, and ethically - education must 
transcend disembodied abstraction and embrace 
the full, lived experience of being human. Embodied 
pedagogy deepens understanding, promotes 
inclusion, and cultivates ecological and cultural 
awareness. Reforming education through embodied 
cognition is not merely a critique of standard 
cognitive science, but a constructive reimagining 
of how we think, learn, and teach. The body must 
return to the classroom - not as an afterthought, but 
as an essential partner in thinking itself.
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Introduction

The debate surrounding the causes of criminal 
behaviour – whether driven by nature (genetic 
and biological factors) or nurture (social and 
environmental factors) – has been a prominent issue 
in criminology for over a century. Understanding 
the origins of criminal behaviour is essential for 
developing effective crime prevention strategies, 

rehabilitation programs, and policies that address 
social justice concerns. This ongoing discussion 
has sparked intense academic inquiry, especially 
regarding how deeply these factors influence the 
likelihood of criminal activity.

The question of whether criminal behaviour arises 
predominantly from biological predispositions or 
is shaped by one’s environment has long been 
contentious. On one hand, biological theories 
suggest that criminal tendencies can be inherited 
or influenced by brain structure and function, while 
on the other hand, sociological theories argue 
that societal structures, peer influences, and life 
experiences play a more substantial role. This essay 
will delve into the potential causes of criminal 
behaviour by evaluating both nature and nurture 
perspectives. It will explore various biological, 
psychological, and sociological explanations for why 
people commit crimes, considering the strengths and 
weaknesses of each. Furthermore, it will incorporate 
real-world case studies and contemporary 
developments in criminology, such as neuroscience 
and behavioural economics, to provide a 
comprehensive view of how criminal behaviour is 
shaped. The essay will conclude by summarising the 
key findings and assessing whether nature or nurture 
plays a more dominant role in shaping criminal 
behaviour.

Key Concepts in Criminology

To understand the causes of criminal behaviour, 
it is important to define and understand key 
criminological concepts. “Criminal behaviour” 
refers to actions that violate legal norms and are 
punishable by law. Criminal behaviour does not 
occur in a vacuum; rather, it is the result of complex 
interactions between biological, psychological, 
and social factors. Several criminological theories 
attempt to explain why people commit crimes, often 
focusing on one or more of these factors.

For example, biological determinism, a theory 
proposed by Cesare Lombroso in the late 19th 
century, suggests that criminal tendencies are 
inherited and that certain physical features, such as 
asymmetrical facial features or abnormalities in skull 
shape, can signal a predisposition toward criminal 
behaviour. This theory has largely been discredited, 
but it laid the foundation for modern investigations 
into genetics and criminality.

On the other hand, social learning theory, as 
proposed by Albert Bandura (1977), posits that 
criminal behaviour is learned through interactions 
with others. According to this theory, people may 
imitate criminal behaviour they observe in their 
family, peers, or society. Psychological theories 
like Sigmund Freud’s psychoanalytic theory (1923) 
argue that unresolved unconscious conflicts 
or developmental issues contribute to deviant 
behaviour.

Other criminological theories include strain theory 
(Merton, 1938), which suggests that people turn to 
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crime when they are unable to achieve societal 
goals through legitimate means; routine activity 
theory (Cohen & Felson, 1979), which focuses on the 
opportunity for crime when a motivated offender 
encounters a suitable target; rational choice theory 
(Clarke & Cornish, 1985), which suggests that criminal 
actions are the result of calculated decisions based 
on perceived risks and rewards; and broken windows 
theory (Wilson & Kelling, 1982), which asserts that 
visible signs of disorder can encourage criminal 
activity.

These theoretical concepts provide a framework for 
evaluating whether criminal behaviour is primarily 
a result of nature (biological factors) or nurture 
(social and environmental factors). The following 
sections will explore both biological and sociological 
explanations of criminality in greater detail.

Biological Explanations of Crime

One of the earliest and most influential approaches 
to explaining criminal behaviour comes from 
biological theories, which suggest that genetics 
and neurobiological factors play a significant role 
in determining who becomes involved in criminal 
activity. Cesare Lombroso’s theory of the “born 
criminal” was one of the first attempts to link criminal 
behaviour with biological traits, although it has 
been debunked. Despite this, modern research 
has continued to investigate the potential genetic 
and neurological factors contributing to criminal 
behaviour.

In the 20th century, the study of twins and adopted 
children provided some evidence that criminal 
behaviour might have a hereditary component. 
For example, research by Mednick et al. (1984) 
examined the criminal records of adopted children 
and their biological and adoptive parents. The 
study found that children whose biological parents 
had criminal records were more likely to engage in 
criminal behaviour themselves, even when raised in 
different environments. This suggests that there may 
be a genetic predisposition to criminal behaviour, 
as identical twins – who share 100% of their genes 
– were found to exhibit similar criminal tendencies 
more frequently than fraternal twins (Raine, 1993).

Moreover, studies examining the relationship 
between genetics and criminal behaviour have 
explored specific gene-environment interactions. For 
instance, research has shown that the MAOA gene, 
often referred to as the “warrior gene,” can be 
associated with aggressive behaviour in individuals 
exposed to early childhood maltreatment (Caspi et 
al., 2002). This indicates that genetic predispositions 
may play a significant role in predisposing individuals 
to criminality, but they require environmental triggers 
(such as trauma) to manifest.

Furthermore, neurobiological research has 
linked abnormalities in brain function to criminal 
behaviour. Specifically, the prefrontal cortex, which 
participates in impulse control, decision-making, and 
emotional regulation, has been shown to function 

less effectively in violent offenders (Raine, 2008). A 
lack of impulse control can lead to poor decision-
making, aggression, and violence. Studies have also 
found that individuals with low levels of serotonin, a 
neurotransmitter associated with mood regulation, 
are more likely to display aggressive and impulsive 
behaviours (Scerbo & Raine, 1993). Additionally, 
abnormalities in the amygdala, the region of the 
brain responsible for processing emotions such as 
fear and aggression, have been implicated in violent 
tendencies. Dysfunction in this area could impair 
emotional regulation and contribute to criminality.

Hormonal influences have also been studied in 
relation to criminal behaviour. For instance, elevated 
levels of testosterone have been linked to aggressive 
behaviour, especially in males (Dabbs et al., 1995). 
Additionally, low levels of cortisol, a hormone 
that helps regulate stress responses, have been 
associated with persistent antisocial behaviour (Van 
Goozen et al., 2007). These findings suggest that 
biological factors such as hormonal imbalances 
and brain abnormalities may predispose certain 
individuals to engage in violent or impulsive acts.

A notable case study that illustrates the role of 
biological factors in criminal behaviour is that of 
Charles Whitman, a mass shooter who killed sixteen 
people at the University of Texas in 1966. An autopsy 
revealed that Whitman had a brain tumour pressing 
against his amygdala, which may have contributed 
to his violent outburst (Strube, 2025). This case 
highlights the potential influence of neurological 
abnormalities on criminal behaviour.

Despite evidence supporting biological explanations, 
critics argue that these theories are overly 
deterministic and fail to account for environmental 
influences. After all, many individuals with genetic 
predispositions to criminal behaviour do not engage 
in criminal activity. Additionally, research has not 
identified a single “crime gene,” indicating that 
biology alone cannot account for the complexity of 
criminal behaviour.

Sociological Theories and Real-World Examples

Sociological theories argue that criminal behaviour 
is largely shaped by social structures, cultural norms, 
and environmental conditions. According to strain 
theory (Merton, 1938), crime occurs when individuals 
are unable to achieve socially approved goals, such 
as financial success, through legitimate means. For 
example, people from disadvantaged backgrounds 
may resort to crime to achieve financial security, 
as they lack access to education, employment 
opportunities, or social mobility.

A real-world example of how strain theory can 
explain criminal behaviour is gang violence in 
urban areas. Research has shown that individuals 
who grow up in low-income neighbourhoods with 
high crime rates are more likely to join gangs. 
Gangs offer protection, financial rewards, and a 
sense of belonging, which may seem like the only 
available path to success for young people in these 

communities (Papachristos et al., 2013). This supports 
the idea that social and economic inequalities are 
key contributors to criminal behaviour.

Another sociological explanation is social learning 
theory (Bandura, 1977), which suggests that criminal 
behaviour is learned through interactions with others. 
People may adopt criminal behaviours by observing 
and imitating those around them, especially family 
members, friends, or peers involved in crime. 
This theory helps explain why criminal behaviour 
often runs in families, as individuals learn deviant 
behaviours through their social networks.

Additionally, routine activity theory (Cohen & Felson, 
1979) explains that crime occurs when a motivated 
offender encounters a suitable target in the absence 
of capable guardianship. This theory underscores the 
importance of environmental factors—such as the 
presence of opportunity and the lack of preventive 
measures—in facilitating criminal activity.

A notable example of this theory can be observed 
in the case of property crime. In urban areas with 
low police presence or security, individuals may be 
more likely to commit burglaries or thefts, knowing 
there is less risk of being caught. Routine activity 
theory emphasizes the role of opportunity in fostering 
criminal behaviour.

Labelling theory, another important sociological 
perspective, suggests that criminal behaviour is 
the result of societal reactions to an individual’s 
deviance. When society labels an individual as a 
criminal, they may internalize this label and continue 
to engage in criminal behaviour (Becker, 1963). This 
theory helps explain why some people, despite their 
best efforts, may end up entrenched in criminal 
lifestyles simply because of societal perceptions.

Integration of Nature and Nurture

While the debate over nature versus nurture 
continues, a growing body of research suggests that 
both factors interact to shape criminal behaviour. 
Epigenetics, the study of how environmental 
influences can affect gene expression, offers a 
compelling explanation for how nature and nurture 
work together. Environmental factors, such as 
childhood trauma, abuse, or neglect, can activate 
or suppress genetic tendencies toward aggression 
or antisocial behaviour (Caspi et al., 2002). This 
suggests that while certain genetic predispositions 
may increase the likelihood of criminal behaviour, it is 
the environment that ultimately determines whether 
these predispositions are realised.

Research on the “warrior gene” (MAOA-L) provides 
another example of the interaction between 
genetics and environment. Studies have shown 
that individuals with this gene are more likely to 
engage in violent behaviour, but only if they have 
also experienced childhood abuse or neglect 
(McDermott et al., 2009). This finding supports the 
notion that both genetic and environmental factors 
are critical in understanding criminal behaviour.

Conclusion: Nature or Nurture?

The causes of criminal behaviour are complex and 
multifaceted, influenced by both biological and 
environmental factors. While biological factors such 
as genetics, brain function, and hormones may 
predispose certain individuals to criminal behaviour, 
these factors alone cannot explain why people 
commit crimes. The environment – social, cultural, 
and economic – plays a significant role in shaping 
whether these predispositions are expressed.

In conclusion, nurture appears to have a more 
substantial influence on criminal behaviour. Social 
structures, economic conditions, and learned 
experiences are critical factors that determine 
whether an individual engages in criminal activity. 
However, the interaction between nature and 
nurture cannot be ignored. Biological factors 
may influence how individuals respond to their 
environment, but it is the environment that shapes 
the expression of these predispositions. Future 
criminological research should continue to integrate 
both perspectives to develop more comprehensive 
strategies for crime prevention and rehabilitation.
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Autism research has long been led by non‐autistic 
researchers, with many studies rooted in biomedical 
frameworks that often emphasise deficits rather than 
the lived experiences of autistic individuals (Milton, 
2012). This approach not only risks misrepresenting 
the complexities and struggles of autism but may 
also contribute to interventions and policies that 
do not align with the needs or values of the autistic 
community. In response, this essay argues that 
autistic people should lead autism research in order 
to make studies that are more ethical, relevant, and 
directly beneficial to those they aim to serve. Autistic-
led research centres the ability that comes from 
lived experience and acknowledges the importance 
of self-advocacy, thereby challenging traditional 
paradigms that have primarily marginalised 
autistic voices (Kapp, 2020; Bottema-Beutel et 
al., 2021). Nevertheless, this essay recognises that 
interdisciplinary collaboration with non-autistic 
researchers remains crucial. Such collaboration can 
enhance research methodologies with medical 
and technical expertise while ensuring that ethical 
and inclusive practices remain as the main focus. 
By analysing the benefits of autistic-led research, 
its ethical and methodological advantages, and 
the challenges fundamental in shifting leadership 
paradigms, this essay outlines why a model that 
prioritises autistic perspectives, while still valuing 
complementary and other expertise offers the most 
promising and beneficial path forward for autism 
research.

Autistic-led research essentially prioritises the 
perspectives of those with direct, lived experience of 
autism, ensuring that research questions, methods, 
and interpretations are both ethically sound and 
relevant to the community (Kapp, 2020). Traditional 
research, often conducted by non-autistic scholars, 
tends to use a biomedical model that typically 
frames autism as a set of deficits or disorders. This 
approach can overlook the nuances of autistic 
identity and the strengths that accompany 
neurodiversity. In contrast, autistic researchers are 
more likely to explore autism through a lens that 
emphasises support, empowerment, and the value 
of difference rather than deficiency (Bottema-
Beutel et al., 2021). For example, initiatives such as 
the Participatory Autism Research Centre (PARC) 
have demonstrated that when autistic individuals 
guide research agendas, studies are more likely to 
incorporate ethical considerations and address the 
community’s priorities. This participatory research not 
only improves the quality of data collected but also 

builds trust between researchers and the community 
(Milton et al., 2022).

Critics, however, have raised concerns that 
an exclusively autistic-led approach might 
underemphasise certain biomedical needs, such 
as understanding genetic markers or neurological 
correlates, that could be critical for developing 
targeted interventions (Pellicano et al., 2014). Yet, 
it is important to recognise that the integration 
of lived experience does not rule out important 
scientific inquiry. Instead, it broadens the extent 
of inquiry to include both social and biological 
dimensions of autism. By framing research questions 
from an insider’s perspective, autistic-led research 
ensures that studies are ethically strong and socially 
accountable. Furthermore, research led by autistic 
individuals can dismantle longstanding stigmas by 
validating the voices of those who have historically 
been dismissed to the border of academic discourse. 
In doing so, it modifies the narrative around autism, 
shifting the focus from deficits to diversity, resilience, 
and community strength.

Beyond the benefits of situating research with lived 
experience, autistic-led research offers significant 
ethical and methodological advantages. Traditional 
autism research, which is often done without impact 
from the autistic community, has at times relied 
on methodologies that can be dehumanising or 
exclusionary. For instance, studies have sometimes 
used experimental designs that, while scientifically 
correct, neglect the dignity and autonomy of 
autistic participants (Dawson, 2004). In contrast, 
when research is led or co-led by autistic individuals, 
ethical protocols are more likely to prioritise respect, 
inclusivity, and the aligning of knowledge. Autistic 
researchers are deeply aware of the potential harm 
of pathologising language and methodologies, 
and they advocate for practices that empower 
participants through transparency and mutual 
respect (Nicolaidis et al., 2019).

One exemplary model is AASPIRE, which has 
developed guidelines that ensure research is 
accessible and responsive to the needs of the 
autistic community. These guidelines advocate for 
research processes that are not only scientifically 
sound but also culturally competent and ethically 
sensitive (Nicolaidis et al., 2019). By including 
participatory methods, autistic-led research improves 
informed consent procedures, data collection, and 
dissemination practices. The ethical advantages 
are clear: studies become more respectful of 
participants, more representative of diverse 
experiences, and better aligned with the broader 
goals of social justice and inclusion.

However, it is important to note that the including 
non-autistic expertise can enhance methodological 
accuracy, particularly in areas which require 
specialised biomedical knowledge. Collaborations 
between autistic and non-autistic researchers can 
help bridge the gap between ethical practice 
and scientific innovation (Pellicano & den Houting, 

2022). This interdisciplinary approach ensures that 
while ethical standards remain high, the scientific 
demands of complex research are also met. 
Ultimately, promoting a model in which autistic 
leadership drives research while still including 
complementary ability, results in studies that are 
strongly ethical and methodological, which sets a 
higher standard for autism research as a whole.

While the benefits of autistic-led research are 
captivating, the path toward changing leadership 
in autism research still has many challenges. One 
significant barrier is the structural bias that many 
autistic researchers face within academia. Funding, 
publication opportunities, and institutional support 
have traditionally been allocated to established, 
non-autistic researchers, creating systemic obstacles 
for those from within the autistic community (Botha, 
2021). Moreover, there is much diversity within the 
autistic community itself. Autistic individuals do not 
represent a specific group; rather, their experiences, 
priorities, and political perspectives vary widely. This 
diversity raises the question of whose voices should 
lead the research agenda and how to balance 
conflicting priorities (Pellicano & den Houting, 2022).

Critics argue that insisting on exclusively autistic-led 
research could unintentionally disadvantage non-
autistic experts who contribute critical technical 
skills and knowledge. For example, understanding 
complex neurobiological mechanisms or applying 
advanced statistical methods often requires 
specialised training that many autistic individuals 
may not possess, especially given the academic 
barriers they have historically encountered 
(Chapman & Carel, 2022). Furthermore, some argue 
that a fixed focus on autistic leadership could risk 
creating echo chambers where critical examination 
and interdisciplinary debate are minimised. A 
scenario like this might prevent change by limiting 
the number of ideas that come from diverse 
academic traditions.

Nonetheless, these challenges do not necessarily 
mean a rejection of autistic leadership, but instead 
they call for a balanced model that prioritises autistic 
perspectives while actively engaging non-autistic 
experts. This approach could involve structures where 
research teams include an autistic lead as well as 
non-autistic partners who contribute methodological 
and technical expertise. In doing so, the research 
community can utilise the strengths of both lived 
experience and specialised training. Autistic 
leadership would then function as the principals of 
the research, ensuring that studies remain focused 
on the real-world implications for the community, 
while non-autistic partners can provide the necessary 
scientific and technical support.

Moreover, it is essential to address structural barriers. 
Institutions need to create funding mechanisms, 
mentorship programs, and inclusive publication 
policies that actively support autistic researchers 
(Botha, 2021). By dismantling these barriers, the 
academic community can create an environment 

in which autistic scholars are not only welcomed but 
empowered to take leadership roles, more often. 
These structural changes are not only beneficial for 
the quality of research but are also a matter of social 
justice, correcting historical marginalisation. Finally, a 
collaborative model that is sensitive to intersectional 
identities, including considerations of race, gender, 
and socioeconomic status, will be crucial in ensuring 
that the leadership of autism research truly reflects 
the diversity of the autistic community. Only through 
such a centralising approach can the field move 
forward in a manner that is both innovative and just.

The arguments presented above have several 
important implications for future research in 
autism. First of all, there is a clear need to increase 
accessibility within the academic world to 
support autistic researchers. Institutional reforms 
are required to dismantle the structural barriers 
that have historically limited the participation of 
autistic scholars in research leadership. This includes 
developing targeted funding initiatives, creating 
mentorship programs, and reforming peer-review 
processes to recognise the value of lived experience 
alongside technical expertise (Botha, 2021). 
Measures like this would not only empower autistic 
researchers but would also vitally improve the field by 
ensuring that research questions and methodologies 
are more closely aligned with the needs and values 
of the autistic community.

Secondly, future research should focus on 
developing and testing interdisciplinary collaboration 
models that balance autistic leadership with the 
contributions of non-autistic experts. For instance, 
studies could explore and look into the outcomes of 
research teams that adopt co-leadership models, 
where an autistic researcher and non-autistic 
expert guide can research projects together. 
This approach would allow for the integration of 
ethical, participatory methods with advanced 
scientific techniques, ultimately leading to more 
robust and impactful findings (Chapman & Carel, 
2022). However, these models do not go about 
without challenges. Ensuring genuine and strong 
equality within collaborative teams requires ongoing 
dialogue, sensitivity to power dynamics, and a strong 
commitment to shared decision-making at all times. 
Research that includes best practices in this area 
could potentially serve as a valuable and necessary 
guide for institutions and funding bodies looking to 
promote more inclusive research environments.

A further recommendation is to incorporate 
intersectional perspectives into research leadership 
structures. Autistic individuals come from a range 
of different backgrounds, and their experiences 
are shaped by intersecting factors such as race, 
gender, and socioeconomic status. Future research 
should therefore include intersectional analyses to 
ensure that leadership in autism research reflects 
this diversity. By doing so, the field can avoid 
reproducing homogenous perspectives that may 
mistakenly overlook the needs of marginalised 
subgroups within the autistic community. Overall, 
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these recommendations aim not only to improve the 
quality and ethical standards of autism research but 
also to ensure that research outcomes more directly 
benefit the lives of autistic people at all times.

In summary, the argument for autistic-led research 
is rooted in the recognition that lived experience 
provides important and vital insights into the ethical 
and practical dimensions of autism. Traditional 
research models, often dominated by non-autistic 
perspectives, have tended to prioritise biomedical 
frameworks that risk neglecting the social and 
experiential realities of autism (Milton, 2012). 
By contrast, research led by autistic individuals 
showcases empowerment, ethical inclusivity, and 
relevance to the community’s needs. Although 
challenges exist, ranging from academic barriers 
to concerns about maintaining interdisciplinary 
accuracy, a balanced model that combines autistic 
leadership with non-autistic technical expertise offers 
the most promising pathway forward. Such a model 
would not only promise greater ethical integrity 
and participatory engagement in research but 
also paves the way for innovative methodologies 
that better address both the social and biological 
dimensions of autism. Ultimately, prioritising 
autistic leadership while embracing collaborative 
approaches holds the potential to reshape and 
evolve autism research into a field that is more just, 
reflective, and impactful for all stakeholders involved.
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Life expectancy is the age a person can expect to 
live, based on the statistical average for an area; an 
indicator of a country’s level of economic 
development [1]. It reflects the overall mortality level 
of a population and summarises the mortality pattern 
that prevails across all age groups-children and 
adolescents, adults and elderly [2].
In my essay, I will analyse the life expectancies of 
Japan and Nigeria; two countries that contrast in 
many different ways. For example, Japan has one of 
the highest life expectancies in the world, whereas 
Nigeria has one of the lowest. This could be due to 
the two countries’ differences in economic status, 
diet and nutrition, or their healthcare infrastructure, 
along with many other factors.

Japan’s life expectancy is approximately 85 years, 
with female life expectancy at 88.39 and males at 
83.1[3].

The bar chart above shows Japan’s life expectancy 
in 2021, and it also shows that Japan has the highest 
life expectancy.

A reason for this could be that Japan are known for 
having a healthy diet that is low in saturated fats 
and cholesterol. The traditional Japanese diet is 
largely fresh and unprocessed, with very few refined 
ingredients and sugars [4]. This helps reduce chances 
of getting cardiovascular diseases like heart attacks 
and high cholesterol. This is in contrast to Nigeria, 
who are facing major problems with malnutrition 
especially in the northern areas where high rates 
of malnutrition pose significant public health and 
development challenges for the country [5]. Japan’s 
traditional diet has components like seaweed, which 
is packed full of health boosting minerals, and may 
help to reduce blood pressure [4].

Japan is also a very technologically advanced 
country, and they have a very good medical 
infrastructure which provides quality care that is 
accessible to nearly everyone in the country [6]. This 
ensures that the public may be treated effectively for 
any illnesses they may have.

Nigeria has a low life expectancy of approximately 
55 years, with females’ life expectancy of 55.12 and 
males 54.45 [3].

Image - Bar graph: Life expectancy growth in Nigeria 
(2000-2024). Source: United Nations Population 
Division [3].

This bar chart shows the life expectancy of Nigeria 
and how it has changed from 2000-2024.

As you can see from the bar chart above, Nigeria’s 
life expectancy is significantly lower than Japan’s 
life expectancy, with the latter’s life expectancy 
being approximately 30 years higher than Nigeria’s. 
Also, Nigeria’s medical infrastructure is very poor and 
lacks medical accessibility to the public. It was also 
reported that because of Nigeria’s poor healthcare 
system, 376,039 people were killed [7]. This data 
dramatically lowers Nigeria’s life expectancy 
and therefore it shows how a country’s medical 
infrastructure and diet affects and impacts their life 
expectancy.

The country I will focus on in part two is Nigeria. 
According to Maltby Academy, Nigeria is no longer 
classified as a Low Income Country (LIC) and is now 
recognised as a Newly Emerging Economy (NEE) [8]. 
This means that they no longer fit the category of an 
LIC and are working their way towards becoming a 
High Income Country (HIC).

It has also been proven that the economy of Nigeria 
grew at a massive 7% per year for over a decade 
(2004-2014) [8]. This data shows that Nigeria is slowly 
making progress in their economic status. However, 
Nigeria still has one of the lowest life expectancies in 
the world, with major problems in poverty, outbreaks 
of diseases and low mental health and well-being.

To help Nigeria increase their life expectancy, 

I recommend these solutions: decreasing their 
rates in poverty and increasing their investments in 
healthcare to help the outbreaks of diseases like 
Malaria and Cholera.

In 2022, an estimated population of 68.6 million 
people in Nigeria lived in extreme poverty, with the 
poverty threshold at 2.15 U.S. dollars a day. This stood 
as an increase from the previous year, when around 
67.6 million people lived in poverty [9].

I think decreasing the rates of poverty in Nigeria will 
have a significant impact in not only improving their 
life expectancy but also their mental health.

To decrease the rates of poverty, I recommend 
developing Nigeria’s economic management. The 
reason for this is because many people in Nigeria 
are going through poverty because of the increase 
in the cost of living. Nigeria’s rising cost of living 
has emerged as a significant and pressing issue, 
particularly amongst the poor and vulnerable 
factions of the population [10].

Image - List of inflated food prices in Nigerian naira 
from 2022 to 2023. Source: Nigeria National bureau 
of Statistics [10].

This list shows how Nigeria has increased their price 
of food. This means that people in Nigeria struggle 
to buy basic food due to the fact that they do not 
have enough money.

Due to the fact that many people in Nigeria do not 
have enough money to handle the increase in food 
cost, most people experience poverty. They are also 
unable to buy and eat the correct foods, so they 
become malnourished and lack important vitamins 
and minerals. This is why I think that decreasing the 
cost of living will help with Nigeria’s life expectancy. 

It’s also been proven that countries like Sweden, 
Norway and Singapore have best maintained 
improvement in life expectancy by better 
maintenance of reductions in mortality and they 
have a relatively lower cost of living [11]. Although, 
since Nigeria is in an area where importing food 
and goods is quite costly, their cost of living may 
not be able to decrease as easily. However, this 
doesn’t stop them from decreasing their cost of living 
completely but it means they may have to slowly 
lower it over a period of time. This way there is still a 
visible end result.

My second recommendation is to increase Nigeria’s 
investments in healthcare. I think this will help Nigeria 
specifically because they are prone to contracting 
diseases like Malaria and Cholera and since they 
cannot get medical help easily, it becomes life 
threatening.

Image - Pie chart showing distribution of Malaria 
cases by countries in 2022. Source: WHO.

The pie chart above shows Malaria cases world-wide 
in 2022. As you can see, 26.6% of those cases came 
from Nigeria.
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Malaria is a major public health concern in Nigeria, 
with an estimate of 68 million cases and 194,000 
deaths due to the disease in 2021. Nigeria has the 
highest burden of Malaria globally, accounting for 
nearly 27% of the global Malaria burden [2].

To help lower these statistics, I suggest improving the 
sanitation and hygiene in Nigeria because it likely to 
stop the disease spreading.  Also, Nigeria has a very 
poor healthcare system and lacks accessibility to the 
public. This doesn’t help, since illnesses are easy to 
contract in Nigeria. 

This is also another reason why I think investing in 
Nigeria’s healthcare system is a good idea. This will 
help slow down the outbreak of diseases for the 
public. It will also improve their quality of life which 
will then help their wellbeing. 

I am confident this will work because countries like 
South Korea, who have a very advanced healthcare 
system also have a very high life expectancy. 
This is attributed to various factors, including 
advancements in healthcare and a focus on public 
health initiative [11]. 

This means that if Nigeria does the same to their 
healthcare system, their life expectancy will increase. 
Although, because people in Nigeria can easily 
get diseases like Malaria due to the area they 
live in, Nigeria’s life expectancy won’t be as high 
as countries like South Korea, but it will be higher 
than what it would have been with no medical 
accessibility.

Also, mental health and wellbeing play a huge role 
in a country’s life expectancy, but I think that it is 
outweighed by the amount of people who suffer 
and experience poverty. This is especially true 
in Nigeria’s case since 63% of their population is 
experiencing poverty [12]. This has a knock-on effect 
on the public’s quality of life which then affects their 
life expectancy. On the other hand, some people 
may disagree with this and say that a country’s 
mental health affects their life expectancy more 
than their rates in poverty. People say this because 
if you have a good mental health, you will have a 
positive mindset. Not only does it then make it easier 
for a person to maintain a good diet, but it also 
decreases the rate of depression in a country. This is 
a positive result because if the rate of depression in 
a country decreases, so will the suicidal rates, which 
will then increase the country’s life expectancy and 
their wellbeing.

Consequently, I do agree with this statement and the 
fact that wellbeing contributes to life expectancy, 
but I still believe that a country’s rate of poverty and 
the amount of people who get affected by local 
diseases has a greater impact on life expectancy 
compared to a county’s mental health. However, 
if there is a high level of poverty in a country where 
their quality of life and access to food is poor, no 
amount of positive mental health will be able to fix 
this. Unless basic needs are met, there will always be 
poor mental health.

Overall, I believe the life expectancy of Nigeria 
could increase if they decrease their rates of poverty 
and increase their investments in healthcare. These 
are, of course, not the only factors which play a part 
in determining Nigeria’s low life expectancy, but I 
believe they are the most important.
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Hannah is a 15-year-old girl. She is currently in Year 
11, and she is due to take her GCSE exams in a few 
months. Hannah loves playing video games after 
school. She spends a lot of time playing with her 
online friends, spending hours in front of the screen in 
one sitting. Hannah is an overall good student. She’s 

predicted to be in the top 10 students in her year, but 
she struggles with her behaviour. She doesn’t have 
many friends at school. She is often disruptive in class, 
and she is rude to her fellow students. Recently she’s 
been given a formal warning for threatening a 
student and being verbally abusive towards them. 
The headteacher warned Hannah’s parents that this 
kind of behaviour would usually be result in expulsion 
from school, but they have given Hannah one more 
chance due to her good grades and the fact that 
she spends a lot of her free time in school 
volunteering in the school library. Hannah’s parents 
are becoming increasingly concerned with her 
engagement with gaming. They think gaming has a 
terrible influence on Hannah’s behaviour and they 
are considering restricting her use of video games.  
Using scientific knowledge and findings, discuss and 
critically evaluate to what extent you agree with 
Hannah’s parents that video games have a negative 
influence on Hannah’s wellbeing and social 
behaviours. 

As of 2024, there are over 3 billion active video game 
players worldwide, with this number projected to 
increase by hundreds of millions over the coming 
years. Hannah, like many other young people her 
age, is among the billions who play video games. 
She is an overall good student with superb grades 
who donates her free time to the school library, 
an active demonstration of prosocial behaviour. 
Despite this, Hannah’s parents have raised concerns 
about other aspects of her behaviour. She has 
shown signs of verbal aggression, which could be 
linked to her lack of friends in school. Additionally, 
Hannah is disruptive in class, and has been given 
a formal warning after threatening and verbally 
abusing a peer, hence the signs of verbal aggression. 
As a result, the headteacher has warned that 
Hannah could be expelled should she continue to 
demonstrate these harmful behaviours.

Hannah’s parents believe that the negative 
influence at the root of all of this are the many hours 
she spends gaming. After all, Hannah consistently 
spends many hours in one sitting playing games 
with her online friends. Video games have been 
a hot topic for many years, especially regarding 
violence, social functioning and aggression. Many 
agree that video games are, in fact, not harmful and 
can instead be beneficial to players. Conversely, 
many others believe that games are the cause of 
the negative behaviours mentioned above. While 
extensive research has been conducted and 
continues to be carried out, there is no definitive 
answer. The latter opinion is widespread among 
parents and the media, and Hannah’s parents 
are no exception. Using scientific knowledge and 
findings, we will discuss and critically evaluate the 
influence of video games on Hannah’s aggression 
and social behaviours. 

Hannah’s aggression towards her fellow students 
could be unrelated to her long hours spent on video 
games or the type of video games she plays. Some 

studies have shown that there is no link between 
violence in video games and aggressive feelings. 
Ferguson et al. (2022) hypothesised that violent video 
games would increase aggression, as compared 
to non-violent video games. Contrary to both the 
hypothesis and the beliefs of Hannah’s parents, this 
was not the case. Ferguson et al. (2022) found that 
“neither Rush of Blood or Driveclub increased hostility 
or aggressive behaviours”. This contradicts the case 
of Hannah, who is believed to be exhibiting verbal 
aggression as a result of her long video game hours. 

Additionally, this point is supported by Desai et 
al. (2021), which found that playing video games 
had succeeded in reducing psychological stress 
in participants, suggesting that video games do 
not affect aggression, but maybe even reduce 
aggression related to stress. However, Ferguson et 
al. (2022) also found a link between aggression and 
video game difficulty. Increased difficulty in video 
games increases aggressive feeling (Ferguson et 
al., 2022). This means that although violence in 
video games may not cause verbal aggression, the 
difficulty at which a video game is played could 
instead be the root of aggression. For Hannah, this 
could suggest that the difficulty at which she plays 
the video games is high enough to elicit the verbal 
aggression she demonstrated to her peers.

Furthermore, Hannah’s lack of friends at school 
could be related to the interactions she has with her 
online friends while playing video games; she could 
be content with the friends she has online, and as 
such, not see a need to make friends with people 
in real life. This is because playing video games 
does not cause loneliness (Hodgetts et al., 2024). 
Hodgetts et al. (2024) found that engagement with 
video games was not related to mental health and 
loneliness during the COVID-19 pandemic. We see 
this in Hannah’s case; though she does not have 
many friends at school, she demonstrates positive 
social functioning in the form of her interactions with 
her online friends. 

Despite this, Hodgetts et al. (2024) is not without 
flaws. The online questionnaire study excluded 
participants who played more than 14 hours. This 
means that this study can be unrepresentative 
for those who play more than 2 hours per day on 
average. The argument for which being that the 
authors wanted to exclude potentially addicted 
players. Given the severity of her situation, it could be 
assumed that Hannah plays video games more than 
14 hours per week, which could mean this study does 
not apply to her. 

Finally, Hannah’s positive social functioning is further 
demonstrated through her interaction with her 
online friends, and could be caused by her hobby of 
video gaming. This is because there is a relationship 
between passion and loneliness. Mandryk et al. 
(2024) found that there was a relationship between 
passion (for a game), social capital and loneliness; 
players who played video games as a genuine 
hobby tended to have a higher social capital and, 
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as such, lower loneliness. This study shows that video 
games could reduce loneliness by increasing access 
to like-minded individuals. For Hannah, this means 
her passion for video games with her online friends 
could allow her to have a higher social capital with 
people who have similar interests, in turn decreasing 
her loneliness. 

However, Mandryk et al. (2024) conducted this study 
on World of Warcraft, a Massive Multiplayer Online 
(MMO) game, which often includes group forming 
and mingling by design. For this reason, this study 
could be unrepresentative of people who play video 
games of other genres, such as single player games, 
or even competitive multiplayer games. There is no 
indication that Hannah solely plays MMOs, or even 
plays MMOs at all, but the social nature of MMOs 
could be similar to the interactions Hannah shares 
with her online friends.

On the other hand, Hannah’s verbal aggression 
could come as a result of violent video games. 
Playing violent video games over an extended 
period of time could increase aggressive behaviours. 
Lacko et al. (2024) found that there was a 
relationship between violent video games and both 
verbal and physical aggression; in particular across 
long time spans. Within the first 6 months, increased 
aggression resulted in fewer violent video games 
played (Lacko et al., 2024). In contrast, the same 
study found that at 12 months, increased aggression 
also led to an increase in the number of violent video 
games being played. This shows that the relationship 
between violent video games and aggression 
is volatile; violent video games are capable of 
inducing verbal and physical aggression in a way 
that could be both unstable and negative. In the 
context of Hannah’s addiction, this could mean 
that long term exposure to violent video games 
has led to unstable aggressive behaviours, hence 
her disruptions and the verbal aggression she has 
demonstrated on her classmates previously.

On the contrary, Ferguson et al. (2022) found 
the opposite; that violent video games did not 
cause aggressive behaviours, and that aggressive 
feelings were instead correlated with difficulty, as 
mentioned above. On top of this, Lacko et al. (2024) 
was susceptible to the introduction of extraneous 
variables. Given that, it is entirely possible that 
external factors affected physical aggression or 
verbal aggression within the participants. Regarding 
Hannah, this could suggest that there are external 
factors that have led to her increasing aggression.

Lacko et al. (2024) was not the only study that found 
a relationship between violent video games and 
aggression. Olejarnik and Romano (2023) found a 
relationship between the number of violent video 
games played and the verbal aggression and 
hostility of the participants. This insinuates that violent 
video games could be the cause of aggression and 
hostility. The study outlined the participants were 
more likely to get into arguments and confrontation 
with others, which could be applied to Hannah’s 

situation. As a result of her engagement with violent 
video games, she could be more likely to engage 
in verbal confrontation, which is what has already 
happened in her case.

A game notorious for violence and criminal activities, 
Grand Theft Auto V, did not increase aggression 
levels as compared to The Sims 3 (Kuhn et al., 2019). 
This counter argues Olejarnik and Romano (2023), 
suggesting that the violent content of video games 
did not increase aggression. Kuhn et al. (2019) also 
supports Ferguson et al. (2022), which found that 
increased difficulty led to aggressive behaviour, 
and that the violent content of the games were not 
responsible for aggression. In the instance of Hannah, 
the content of video games could be unrelated to 
her aggression, and hence, her arguments with peers 
may not have been caused by video games.

Hannah’s lack of friends in school or in real life could 
be due to playing video games. Engagement with 
others online could lead to a decrease in social 
capital. Tushya et al. (2023) found that as players 
had more relationships, their social capitals were 
overall worse. This is because engagement with 
others online could result in less real-life friendships, 
as well as more online relationships that were less 
likely to become real life relationships. This could offer 
an explanation for Hannah’s lack of real-life friends; 
despite her online friends, she has worse social 
capital. 

Tushya et al. (2023) conflicts with Mandryk et al. 
(2020), which found that interactions with video 
games that came as a genuine hobby heightened 
social capital, particularly among those who 
interacted with other players in their games. As for 
Hannah, this could suggest that her lack of friends in 
real life is not actually related to her playing video 
games, and could in turn suggest that video games 
have the potential to better her social capital.

In summary, there are many different views, opinions 
and findings on whether gaming influences people 
negatively or positively. In particular, the influence 
of gaming on aggression and social behaviours. 
While some studies support the belief that gaming 
is linked to verbal aggression, loneliness and social 
behaviours, others have differing results, claiming 
that gaming is more beneficial than it is harmful. 
However, Hannah’s aggression and negative social 
behaviours are, at least, in part influenced by her 
long hours spent playing video games. This is due 
to the fact that a majority of Hannah’s problems 
can be explained with the impacts video gaming 
has on a person. Her alienation from peers, verbal 
aggression towards classmates and overall weak 
social functioning could come as a result of her 
intense passion for video games, which borderlines 
on addiction. Though some opposing studies offered 
insights into why this could not be the case, few 
managed to refute the evidence of video gaming’s 
negative effects on people entirely. 
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Forced labour represents a serious violation of human 
rights occurring when individuals are compelled to 
work under threat of penalty without offering 
themselves voluntarily, as defined in the 1930 Forced 
Labour Convention No. 29 [1]. The Hacienda Brasil 
Verde Workers case provides a significant example of 
modern slavery practices in Brazil that persisted 
despite the formal abolition of slavery in 1888.
Brazil’s slave trade originated during Portuguese 
colonisation, with approximately 40% of slaves 
working in sugar cane farming by the mid-eighteenth 
century. Despite legal abolition in 1888, structural 
factors including poverty and concentrated 
land ownership allowed slave labour conditions 
to continue into modern times. Brazil officially 
acknowledged the existence of slave labour in 1995, 
with the International Labour Organisation reporting 
that about 25,000 people remained trapped in 
forced labour situations by 2010 [2].

In February 2000, a labour recruiter known as 
“Meladinho” recruited workers from Barras 
municipality in Piauí state to work at Hacienda 

Brasil Verde. These workers were primarily poor 
Afro-descendant or mulatto men aged 15-40 from 
impoverished regions with high illiteracy rates. The 
recruitment process involved false promises of 
attractive salaries, long-distance transportation 
creating travel debts, confiscation of work permits 
upon arrival, forced signing of documents, and 
falsification of personal information in some cases [3].

At the hacienda, workers discovered dramatically 
different conditions from what was promised. They 
endured unhygienic and inhumane living conditions, 
insufficient quality food, inadequate water sources, 
and exhausting 12-hour workdays with minimal 
rest. A system of escalating debt prevented their 
leave, while armed guards supervised them and 
prevented escapes. Isolation further limited their 
freedom, making access to population centres 
nearly impossible. Many workers endured physical, 
sexual, and verbal abuse while working in dangerous 
conditions. Following an inspection on March 15th, 
2000, 85 workers were rescued from these conditions 
[4].

Positive obligations represent an important 
development in human rights law. Unlike traditional 
negative obligations, which require states to refrain 
from interfering with rights, positive obligations 
demand that states take active steps to protect 
and fulfil human rights. The Convention to Suppress 
the Slave Trade and Slavery defines slavery as 
“status or condition of a person over whom any 
or all of the powers attaching to the right of 
ownership are exercised.” This definition focuses 
on control and ownership rather than formal legal 
titles. This approach proves particularly relevant for 
understanding modern slavery cases like Hacienda 
Brasil Verde.

The Inter-American Court emphasized that states 
must not only refrain from violating rights but also 
adopt positive measures to protect vulnerable 
individuals. The prohibition against slavery represents 
a fundamental protection in the American 
Convention, as slavery violates human dignity and 
multiple Convention rights simultaneously [5]. States 
must implement measures addressing slavery, 
servitude, trafficking, and forced labour, including 
establishing appropriate legal frameworks with 
severe consequences, conducting inspections, 
providing protection to victims, and eliminating laws 
that legalize slavery [6].

The legal framework for positive obligations comes 
from understanding that human rights protection 
requires active state intervention in certain 
circumstances. This approach recognizes that 
private actors can violate human rights and that 
state responsibility can arise through omission when 
authorities fail to prevent known violations. The due 
diligence standard requires states to take reasonable 
measures to prevent, investigate, punish, and 
provide remedies for human rights violations, even 
when committed by private parties.

For determining responsibility of the state, the 
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Court examined whether Brazilian authorities knew 
about the immediate risk to workers and whether 
they failed to take necessary preventive measures. 
The Court proved Brazil’s negligence through 
shortcomings in preventing servitude, trafficking, 
and slavery before 2000 and in response to specific 
reports about Hacienda Brasil Verde. Despite 
awareness of slavery dangers in Pará state and at 
this specific hacienda, Brazil failed to demonstrate 
effective preventive measures between 1995 and 
2000 [7].

The due diligence standard in international human 
rights law requires states to exercise reasonable 
care in preventing human rights violations and 
responding effectively when violations occur. This 
standard becomes particularly important in cases 
involving vulnerable populations, where states 
must take stronger protective measures. Brazil’s 
acknowledgement of slave labour existence in 
1995 created a heightened duty of care regarding 
vulnerable populations susceptible to exploitation. 
The state’s awareness of structural factors 
contributing to modern slavery, including poverty, 
inequality, and limited employment opportunities 
in certain regions, established a clear obligation to 
implement preventive measures.

The Court established that vulnerable populations 
deserve special protection through specific 
state measures. The 85 rescued workers shared 
characteristics making them particularly vulnerable 
to exploitation: poverty, origin from underdeveloped 
regions with limited employment opportunities, and 
minimal education [8]. According to official reports, 
poverty was the main factor driving modern slavery 
in Brazil. The Court found that Brazil failed to consider 
the vulnerability of these workers resulting from 
economic discrimination, constituting a violation of 
Articles 6(1) and 1(1) of the American Convention 
[9].

Structural discrimination increases vulnerability 
to exploitation through several connected ways. 
Economic marginalisation limits individuals’ 
bargaining power and forces them to accept 
exploitative conditions out of desperation. 
Educational disadvantages reduce awareness of 
rights and legal protections, making individuals 
more susceptible to deceptive recruitment 
practices. Geographic isolation compounds these 
vulnerabilities by limiting access to support systems, 
legal assistance, and alternative employment 
opportunities.

The connection between structural factors and 
individual vulnerability creates a cycle of exploitation 
that requires comprehensive state intervention. 
Poverty-stricken regions with limited economic 
opportunities become recruitment grounds for 
exploitative labour practices. Discriminatory 
practices that exclude certain populations from 
mainstream economic participation increase their 
desperation and willingness to accept dangerous 
working conditions. The intersection of racial, 

economic, and geographic discrimination creates 
particular vulnerabilities that demand enhanced 
state protection.

States have a special duty of protection toward 
vulnerable individuals or groups, particularly those 
at heightened risk due to factors such as poverty, 
inequality, marginalisation, or discrimination. These 
groups often face systemic barriers that make them 
more susceptible to exploitation and abuse. The 
state’s duty to protect arises from its responsibility to 
safeguard these individuals from harm, particularly 
when their vulnerability stems from structural 
injustices. In the context of forced labour or slavery, 
this means the state must take proactive steps to 
address these risks by passing protective policies, 
ensuring access to resources, and responding 
effectively to violations.

The state’s duty of due diligence requires specific 
actions when dealing with vulnerable populations. 
States must identify groups at particular risk and 
implement targeted protective measures. This 
includes monitoring high-risk areas and industries, 
conducting regular inspections, establishing 
accessible complaint mechanisms, and ensuring 
that law enforcement responses adequately 
protect vulnerable individuals. When states know 
about systematic patterns of exploitation affecting 
vulnerable groups, their duty of care intensifies 
significantly.

The Inter-American Court’s Findings

I agree with the findings of the Inter-American Court 
of Human Rights in the Hacienda Brasil Verde Workers 
case for several compelling reasons. The Court 
correctly recognised that the situation constituted 
actual slavery rather than merely debt bondage 
or labour exploitation. The evidence presented 
clearly demonstrated that workers experienced 
complete deprivation of any control through multiple 
mechanisms: psychological and physical coercion, 
armed guards, isolation, document confiscation, 
and an inescapable debt system. These conditions 
align with understandings of slavery that focus 
on control and ownership rather than legal titles, 
reflecting an appropriate application of international 
human rights standards to modern contexts. The 
case Prosecutor v Kunarac and others supports this 
interpretation by establishing that slavery involves 
control and ownership rather than formal legal titles 
[10].

The comprehensive nature of control exercised over 
the workers at Hacienda Brasil Verde demonstrates 
how slavery has evolved from historical chattel 
slavery to contemporary forms of exploitation. The 
combination of debt bondage, physical isolation, 
document confiscation, and armed supervision 
created a system of total control that effectively 
rendered workers powerless to leave or resist. This 
complex approach to control reflects sophisticated 
methods of exploitation that require equally 
sophisticated legal responses.

The Court’s emphasis on positive state obligations 
represents a significant advancement in human 
rights law. By establishing that states must take 
proactive measures to prevent slavery, especially 
regarding vulnerable populations, the Court 
correctly acknowledges that human rights protection 
requires more than passive non-interference. This 
approach addresses a crucial gap in human rights 
implementation, recognizing that formal laws are 
insufficient without enforcement mechanisms and 
preventative strategies. Brazil’s awareness of slavery 
conditions since 1995, coupled with no preventative 
actions, demonstrates how state inactivity causes 
rights violations, justifying the Court’s finding of state 
responsibility [11].

The development of positive obligations reflects 
the growth of international human rights law from 
a system focused primarily on limiting state power 
to one that recognizes states as active arbiters of 
human rights. This evolution acknowledges that 
in modern society, many human rights violations 
occur through private actors rather than direct state 
action. The positive obligations framework provides 
essential tools for addressing these violations by 
establishing clear standards for state responsibility 
in preventing, investigating, and remedying human 
rights abuses.

The Court established reasonable standards for state 
accountability by balancing the principle that states 
cannot be responsible for all private actions with 
the requirement for due diligence when aware of 
systematic rights violations. This balanced approach 
strengthens practical human rights protection 
by setting realistic expectations while requiring 
meaningful state action. By focusing on Brazil’s 
knowledge of risks and inadequate response, the 
Court created a workable framework for addressing 
similar situations worldwide, particularly in contexts 
where private actors perpetrate abuses with state 
involvement through omission [12].

The due diligence standard provides a practical 
framework for determining when states should be 
held responsible for violations committed by private 
actors. This standard recognizes that states cannot 
prevent every individual violation but establishes 
clear expectations for institutional responses to 
systematic patterns of abuse. The Court’s analysis 
demonstrates how states can be held accountable 
for failing to address known risks without imposing 
impossible standards of prevention.

The judgment appropriately connects immediate 
violations with underlying causes by linking slavery to 
poverty. This approach acknowledges that effective 
prevention requires addressing systematic factors 
rather than merely responding to individual incidents. 
The Court’s analysis provides a framework for 
understanding how forms of marginalisation create 
conditions for severe rights violations, guiding future 
preventive efforts.

The all-encompassing approach adopted by the 
Court recognizes that modern slavery cannot 

be understood or addressed in isolation from 
broader social, economic, and political structures. 
By connecting individual violations to structural 
discrimination and systemic inequality, the Court 
provides guidance for comprehensive prevention 
strategies that address root causes rather than 
symptoms. This approach is essential for breaking 
cycles of exploitation that perpetuate vulnerability 
among marginalized populations.

The Court’s analysis of Brazil’s failure demonstrates 
several key points about state responsibility. 
First, knowledge of systematic violations creates 
heightened obligations for preventive action. 
Second, general awareness of structural problems 
affecting vulnerable populations requires targeted 
protective measures. Third, states cannot simply 
acknowledge problems without taking steps to 
address them. Brazil’s recognition of slave labour in 
1995 without adequate follow-up action illustrates 
how acknowledgement without implementation fails 
to meet international human rights standards.

The case also establishes important principles 
about evidence and state responsibility. The Court 
examined Brazil’s institutional responses rather than 
focusing solely on individual incidents. This approach 
recognizes that systematic violations require 
systematic responses and that state responsibility 
can be established through patterns of inadequate 
action rather than specific failures in individual cases. 
This methodology provides guidance for future cases 
involving systematic human rights violations.

The Inter-American Court’s judgment in this case 
represents a significant advancement in human 
rights protection by establishing clear standards 
for state obligations regarding modern slavery and 
vulnerable populations. Its balanced approach to 
state responsibility, recognition of structural factors, 
and emphasis on positive obligations create a 
valuable framework applicable in various jurisdictions 
facing similar challenges. The Court correctly held 
Brazil accountable for failing to prevent known 
rights violations, setting an important precedent for 
addressing contemporary forms of slavery worldwide 
[13]. This ruling reinforces international law as one 
of the most comprehensive and effective ways of 
preventing forced labour by establishing frameworks 
to identify and work on stopping labour exploitation 
in the workplace, by the state, and in the world.

The case establishes important precedents for 
addressing modern slavery in the 21st century. The 
Court’s recognition that slavery can exist without 
formal legal ownership provides essential tools for 
combating contemporary forms of exploitation. The 
emphasis on state positive obligations creates clear 
expectations for preventive action, while the due 
diligence standard provides practical guidance for 
implementation.

The judgment’s focus on vulnerable populations 
and structural discrimination offers a roadmap 
for addressing systemic factors that contribute 
to exploitation. By requiring states to consider 
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vulnerability factors in their protective measures, 
the Court establishes a framework for targeted 
interventions that can effectively prevent 
exploitation of at-risk populations. This approach 
proves particularly relevant in modern-day contexts 
where globalisation and economic inequality have 
created new forms of vulnerability and exploitation.
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Parent/Carer comment: 
"We are so proud of our son. The Scholars Programme has really 
helped him grow in confidence and develop his essay writing 
and critical thinking skills. Working with a PhD tutor gave him a 
real insight into university-level study and the chance to explore 
a topic beyond the normal school curriculum. It has inspired him 
to take on further education and was an opportunity he would 
not hesitate to take again. We are very grateful and thankful to 
all involved." - Zoe

What peace means to me
Key Stage 3

 
Pupil Name: Stanley
School Name: Oldbury Academy
Supervised by: A. Thakur
Tutor University: University of Birmingham
Course Title: Gender and Peace 

“We may have all possible reasons against war, 
but how does this help us when we are unable 
to say what peace is, can be, shall be?” [1]. This 
provocative question discloses the multifaceted 
nature of peace, indicating that it is more than the 
mere absence of war. Peace is a multidimensional 
concept shaped by diverse cultural, historical, 
and personal experiences. In this essay, I explore 
what peace means to me, how my background 
informs that view, and how it compares with 
others’ interpretations. Employing an intersectional 
perspective, I analyse the varying interpretations of 
peace across different contexts, the challenges in 
establishing a universal definition, and how activism 
and inclusion can lead to a more equitable and 
abiding vision of peace. Additionally, I critically 
assess the roles of organisations and institutions that 
advocate for peace, examining their effectiveness in 
facilitating inclusive and sustainable peacebuilding 
efforts.

To comprehend the concept of peace, it is essential 

to examine the factors that lead to its disruption. On 
a global scale, peace is consistently undermined by 
conflict, inequality, and the absence of fundamental 
human rights [2] [3]. Establishing a universal definition 
of peace presents considerable challenges, given 
that interpretations differ across various cultures and 
contexts.

For instance, Syrian children in refugee camps view 
peace not just as the end of conflict but as the 
restoration of basic human rights and the opportunity 
to return to everyday activities disrupted by war [4]. 
Their vision includes access to education, safety, and 
the ability to rebuild their lives despite displacement 
[4]. Ahmad, a six-year-old displaced to Atmeh camp 
in Syria, shared that he could not commence first 
grade due to a scarcity of books and materials 
[5]. In such dire circumstances, education is often 
relegated to a secondary priority [5], raising a 
critical concern: without access to education, how 
can these children, who have already endured 
substantial trauma, be expected to rebuild their lives 
and contribute positively to communities vulnerable 
to radicalisation? Therefore, when discussing the 
prospect of lasting peace, it is essential to consider 
not only the events that have transpired but also the 
lasting effects of trauma on those affected and how 
these repercussions influence global society.

In contrast, the suffragette movement in early 20th-
century Britain framed peace as political equality 
and social justice [6]. Their activism, blending militant 
and nonviolent tactics, sought women’s right to vote, 
challenging patriarchal structures [6]. This movement 
laid the foundation for modern intersectional 
activism by highlighting how race, gender, and 
class intersect to shape experiences of oppression. 
Contemporary movements like #MeToo continue this 
legacy, focusing on sexual harassment and gender-
based violence while considering the compounded 
effects on individuals at the intersections of various 
identities [7]. By centring marginalised voices, these 
movements challenge and dismantle systemic 
inequalities.

These diverse perspectives illustrate how definitions 
of peace are influenced by individual positions and 
highlight the distinct challenges faced across various 
historical and cultural contexts.

Growing up in a working-class environment in the 
West, I’ve had access to resources and stability 
that many others lack. This privilege has led me 
to view peace as a universal right encompassing 
safety, freedom, and equality. True peace is only 
possible when it is accessible to all. This demands a 
collective effort to eliminate systemic barriers that 
fuel inequality.

An intersectional approach to peacebuilding 
is crucial since women, girls, and marginalised 
genders frequently face exclusion and violence in 
conflict and post-conflict areas [8]. From acts of 
unreasonable harm to women and girls in the Israel 
and Gaza conflict zones, where women have been 
subjected to onslaughts of systematic discrimination 

and violence [9] [10] to the use of dominant 
masculinity, seen throughout patterns of violence in 
Eastern Congo [10], it becomes clear how gendered 
power imbalances deeply influence how conflict 
shapes crisis experiences, for marginalised genders.

For women in particular, these gendered power 
imbalances have not only fuelled the violence 
they face but have also impeded their ability to 
participate in peace-building processes, which is 
detrimental to societies when research suggests 
that women’s inclusion is crucial for achieving 
sustainable peace [11].  In my view, the absence of 
women’s voices in peacebuilding is not just a missed 
opportunity but a fundamental flaw in the process. 
Their exclusion results in peace initiatives that are not 
truly reflective of the diverse experiences of those 
affected by conflict [12]. This oversight compromises 
the legitimacy and sustainability of peace efforts.

Organisations like the Women’s International League 
for Peace and Freedom (WILPF) advocate for the 
inclusion of women in peace processes [12]. A 
strong example of WILPF’s work is their partnership 
with Dawlaty, an organisation founded by Syrian 
activists committed to promoting gender equality 
[13]. Together, they collaborated with Syrian women-
led organisations to amplify feminist voices and 
ensure that transitional justice processes in Syria are 
gender-sensitive and victim-centred. This partnership 
highlights the importance of female-centred 
organisations in forming inclusive approaches to 
peace and justice.

To me, activism is more than a response to injustice; 
it’s a deeply personal commitment to creating a 
world that reflects my values. In a global system often 
slow or reluctant to act, exerting necessary pressure 
through activism is a powerful and essential building 
block toward ensuring that justice is obtained.

It is equally important to adopt an intersectional 
approach that addresses various forms of 
discrimination in peacebuilding efforts. For example, 
the Yazidi genocide by ISIS shows how gender, 
religion, and ethnicity intersect in shaping conflict 
experiences. The Yazidis were targeted due to their 
religious beliefs. However, their punishments varied 
by gender and age [14] [15]. Men were killed, 
while women and girls were sold into slavery. This 
shows the need for an intersectional approach in 
peacebuilding that addresses overlapping forms of 
discrimination.

While the experiences of women and girls in conflict 
are often highlighted, it’s crucial not to overlook the 
discrimination faced by marginalised genders. An 
intersectional approach ensures that all identities 
are acknowledged and that their specific needs 
are addressed. Furthermore, it’s important to 
avoid generalising perpetrators of violence as “all 
men.” Such generalisations can perpetuate harmful 
stereotypes and hinder the pursuit of justice. I 
recognise that my positionality as a young male from 
the West influences this perspective. This awareness 

compels me to approach discussions of gender 
and conflict with humility and a commitment to 
amplifying those whose experiences have been 
overlooked or silenced, and to restore faith in the “all 
men” stereotype.

Global conflicts have driven governments, 
international organisations, and civil society to strive 
for peace and create a more inclusive society. 
One of the most significant initiatives in this regard 
is the United Nations, established in 1945 after the 
conclusion of World War II [16]. The UN advocates for 
global cooperation, the protection of human rights, 
and conflict resolution, acting as a universal platform 
for peacekeeping efforts [16].

The United Nations has been instrumental in assisting 
countries transitioning from conflict to peace [16]. In 
Liberia, the UN deployed a peacekeeping mission 
in October 2003 after warring factions agreed to a 
ceasefire. Upon arrival, the country was in turmoil, 
with people displaced and seeking safety. The 
UN’s presence enabled over a million refugees and 
internally displaced persons to return home [17].

Similarly, the UN has maintained a peacekeeping 
mission in the Democratic Republic of Congo (DRC) 
since 1960, despite ongoing challenges. The mission 
continues to provide essential services, including 
education, medical aid, and shelter [18].

The experiences in Liberia and the DRC underscore 
the importance of sustained international support 
in post-conflict settings. While Liberia’s success 
highlights the potential for recovery through 
comprehensive peacebuilding efforts, the 
challenges in the DRC illustrate the complexities 
involved in maintaining peace in fragile states.

However, while the UN plays a vital role in 
peacekeeping, it also faces significant limitations. Its 
ability to respond swiftly to crises is often undermined 
by the principle of state sovereignty and the political 
interests of powerful member states [19]. These 
delays allow violence, including systematic sexual 
violence [20], to continue throughout conflict zones, 
particularly affecting women and other marginalised 
groups. As a result, the UN’s interventions can 
fall short of addressing root causes or supporting 
effective change.

A notable example of the UN’s limitations in 
responding swiftly to crises is the situation in South 
Sudan. During intense fighting in Juba in July 2016, UN 
peacekeepers failed to protect civilians who sought 
refuge in their bases. An investigation revealed that 
peacekeepers abandoned their posts and ignored 
aid workers’ calls for help. This lack of response led 
to over 300 deaths, numerous civilian casualties, 
massive displacement, and extensive human rights 
abuses, including the rape of aid workers [20].

To enhance the UN’s effectiveness in future 
peacekeeping missions, it is crucial to address 
these structural challenges. This includes 
establishing a more responsive command structure, 
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providing comprehensive training and resources 
to peacekeepers, and implementing stringent 
accountability measures for failures.

In summary, peace is a complex and evolving 
concept that is shaped by individual experiences, 
cultural contexts, and intersecting identities. Through 
an intersectional lens, we understand that the pursuit 
of peace must encompass justice, equality, and 
the dismantling of structural inequalities. Whether 
it’s the resilience of displaced children seeking 
education amidst conflict or the advocacy of 
women challenging patriarchal norms, true peace 
is achieved when all voices are heard and valued. 
By embracing inclusivity and recognising the diverse 
experiences of marginalised groups, we can forge 
a path toward a more just and lasting peace for all 
[21]. 
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Tutor comment: 
“It has been a real pleasure to teach Stanley during The Brilliant 
Club tutorials on Gender and Peace. His final essay stood out 
for its originality, structured argument, and showcases his strong 
analytical ability and genuine intellectual curiosity. Stanley’s 
commitment to learning and his insightful reflections make him 
an outstanding student with great academic potential. This 
recognition is truly well deserved.”

What are rights and how 
important are they?

Key Stage 2
 
Pupil Name: Tyler-Lee
School Name: Northwood Park Primary School
Supervised by: C. Marino 
Tutor University: University of Warwick 
Course Title: What are Rights?
 
Every well-functioning society is built on a set 
of principles and systems that aims to protect 
individuals and promote fairness. Among the most 
essential of these are human rights, contracts, and 
criminal law. Each plays a distinct role, yet they are 
interconnected in their purpose: to create a society 
where people are safe, respected, and treated 
equally. Human rights ensure personal freedoms and 
dignity, contracts allow for fair agreements in private 
and professional relationships, and criminal law 
enforces accountability for harmful actions. Together, 
they uphold justice and social order. In this essay, I 
will explore the importance of each, giving examples 
and sharing my own perspective on why they matter 
in our daily lives.

Human Rights

Human rights are basic rights and freedoms that 
belong to every person, simply because they are 
human. These rights include the freedom of speech, 
the right to live free from torture, and the right to a 
fair trial, among many others. In my opinion, human 
rights are non-negotiable and must be protected 
at all costs. They are the foundation of democracy, 
peace, and individual dignity. Without them, people 
would be vulnerable to abuse, discrimination and 
injustice. One example of the importance of human 
rights is the right to freedom of expression. In many 
democratic countries, people are free to voice 
their opinions, protest peacefully, and criticise the 
government. This helps create a transparent society 
where leaders are held accountable. However, 
in authoritarian regimes, this right is often denied. 
Citizens who speak out against the government 
may be imprisoned or even killed. For example, in 
countries like North Korea or Iran, people have been 
punished for simply sharing their opinions online. This 
shows how fragile human rights can be.

Another example is the right to education. When 
people, especially girls in some parts of the world, 

are denied education, it limits their opportunities 
and weakens society as a whole. In places like 
Afghanistan, girls have been banned from attending 
school or university, denying them the chance to 
shape their own futures. Education is a powerful 
tool for equality and empowerment, and denying 
it is a violation of a fundamental human right. In my 
view, protecting rights should be a top priority for 
governments and communities. While international 
organisations like the United Nations work to promote 
these rights globally, real change often starts at the 
local level – with education, awareness, and the 
courage to stand up for those who are voiceless.

Contract Rights

Contracts are legally binding agreements between 
two or more parties. They are used in business, 
employment, real estate, and many other areas 
of daily life. In my opinion, contracts are essential 
because they create structure, define expectations, 
and protect everyone involved. Without contracts, 
trust would be harder to establish, and conflict 
would become much more common. A simple but 
powerful example is a job contract. When someone 
is hired for a position, the contract outlines their 
salary, duties, hours, and benefits. This protects both 
the employee and the employer. If the employee 
does not perform the job as agreed, the employer 
has legal grounds to take action. On the other hand, 
if the employer fails to pay the agreed salary or fires 
someone unfairly, the employee can take legal 
steps. This balance creates a sense of fairness and 
security in the workplace.

Rights Protected by Criminal Law

Criminal law is the body of law that deals with 
crimes and their punishment. Its purpose is to protect 
people, property and society as a whole by defining 
what behaviour is unacceptable and punishing 
those who break the rules. In my opinion, criminal law 
is absolutely necessary. Without it, people would feel 
unsafe, and there would be no consequences for 
harmful actions. 

One common example is theft. If someone steals 
from a store or breaks into your home, criminal law 
ensures that the person can be arrested, charged 
and punished. This not only brings justice to the victim 
but also serves as a warning to others. Knowing that 
there are legal consequences help prevent people 
from committing similar crimes. 

Another important example is laws against violence, 
such as assault or murder. These laws protect people 
from physical harm and give victims a sense of 
justice. For instance, if someone commits violent 
crime, the police investigate, the court holds a trial, 
and if found guilty, the offender may be sent to 
prison. This system ensures that people cannot harm 
others without facing serious consequences.

In my opinion, while criminal law is essential for 
safety and order, it must also focus on rehabilitation. 
Punishing offenders is necessary, but helping them 

change their behaviour and rejoin society is just as 
important. Programmes that provide education, 
therapy, and job training in prisons can reduce the 
chances of repeat crime, and help build a safer 
society. 
 
Conclusion

In conclusion, human rights, contracts, and 
criminal law are fundamental parts of any just 
and fair society. Human rights protect individual 
freedoms and dignity, allowing people to live 
without fear and discrimination. Contracts 
promote trust and cooperation in personal and 
professional relationships, providing legal clarity 
and accountability. Criminal law ensures safety and 
justice, deterring crime, and punishing those who 
cause harm. Each of these areas play a unique but 
interconnected role in shaping how we live, work, 
and interact with one another. 

In my opinion, a strong and fair society must 
protect human rights, enforce fair contracts, and 
apply criminal law justly. Each of these elements 
play a critical role in shaping how people live and 
interact. Without human rights, individuals would 
be vulnerable to oppression and discrimination. 
These rights are not just ideas: they are essential 
for freedom, equality and dignity. Governments 
and communities must work together to ensure 
that all people are treated with respect, no matter 
their background. Criminal law is also not only for 
punishing wrongdoers but also for protecting victims 
and preventing future crime. However, criminal 
justice must be fair, unbiased, and focus on both 
punishment and rehabilitation. No one should suffer 
from injustice due to a broken legal system. Overall, 
I believe that when human rights are respected, 
contracts are honoured, and criminal law is fairly 
applied, society becomes more stable, peaceful 
and just.

Tutor comment: 
“Tyler-Lee wrote an outstanding First-Class essay demonstrating 
sophisticated understanding of the importance of our legal 
rights. He made intelligent and thoughtful contributions 
throughout the tutorials, showing academic ability well beyond 
his age group. His enthusiasm was a joy to witness, and he is 
heading for a bright future at whatever he puts his mind to.”
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What is the Geological Disposal 
Facility and why is it important for 
the UK’s nuclear future?

Key Stage 4
 
Pupil Name: Aaron
School Name: Hele’s School
Supervised by: O. Aihie
Tutor University: University of Plymouth
Course Title: The ultimate vault of safety – 
Understanding the Geological Disposal Facility

The Geological Disposal Facility - Introduction

The Geological Disposal Facility, or GDF for short, is 
a facility that aims to safely store radioactive waste 
away from the surface. By doing so, it protects the 
environment, local communities, and local wildlife 
from the negative impacts that radioactive waste 
causes. The GDF is engineered to fit its purpose, 
down to even the specific materials used to backfill 
the site. Many countries have been exploring the 
idea, but what actually is it? A Geological Disposal 
Facility is a large array of underground tunnels and 
vaults built to store radioactive waste. These tunnels 
would be filled with the radioactive waste once 
the waste has been processed, vitrified (where 
radioactive waste is melted with glass compositions), 
and sealed in containers. The tunnels would then 
be backfilled once full. The complex of tunnels and 
vaults would then be sealed from the surface and 
all buildings on the surface would be destroyed, 
allowing for the land to be worked on in the future. 
This facility is urgently needed due to the UK’s 
expanding stockpile of radioactive waste.

The classes of radioactive waste

To categorise radioactive waste there are four 
classes. These classes are as follows: Very Low-
Level Heat Generating Waste (VLLW), Low Heat 
Generating Waste (LHGW or LLW), Intermediate Heat 
Generating Waste (IHGW or ILW), and High Heat-
Generating Waste (HHGW or HLW).

The VLLW is often seen as a subcategory of the 
Low-Level Waste due to its very small volume of 
radioactive waste, this waste is often extracted 
from hospitals and universities; this waste, however, 
is often disposed of in typical landfill sites or general 
waste and is often comprised of materials from the 
dismantling or demolition of nuclear facilities.

LLW is the large majority of the UK’s radioactive 
waste at around 94% of the total waste in the UK’s 
stockpile. LLW is often obtained from scrap metals, 
paper, and plastics.

ILW generates too little heat to be classed as HLW 
but too much to be classed LLW. An example 
of ILW is the reactor core graphite from nuclear 

reactors once they have undergone chemical 
decontamination.

Finally, there is HLW. HLW is the highest class of 
radioactive waste, generating the most heat. They 
are classified as High Level due to their radioactivity. 
They are often operational wastes from chemical 
recovery of uranium or plutonium.

By categorising the radioactive waste, it allows 
specially designed barriers to be constructed, 
each tailored to the needs of the various levels of 
radioactive waste. An example is the vitrification 
of HLW to keep it in a solid state, allowing storage 
to be easier, and also meaning that the heat and 
radiation output is minimised. Furthermore, we can 
see how LLW will need less containment due to its 
lower radioactivity and heat, so we can tailor a less 
extensive procedure for its storage.

Why is a GDF needed?

Here in the UK, we have been producing radioactive 
waste for an extraordinarily long time, this waste is 
called legacy waste. It has been produced by the 
many nuclear reactors, military or commercial, that 
have been built throughout the country. Additionally, 
we are only going to produce more, at an increasing 
rate, if the government keeps their plan of using 
nuclear power for green energy. The government 
has planned the building of more nuclear reactors 
in the years to come, as to achieve their green 
energy goals, each of these in turn will produce 
more radioactive waste. The UK currently has over 
750,000m of radioactive waste being stored on the 
surface, in a variety of different sites, which really 
shows the UK’s need of long-term storage sites away 
from the surface.

As of now, one of the sites the waste is sent to is 
Sellafield Ltd in Cumbria. At Sellafield the waste is 
processed and stored, however, Sellafield is filling 
up and a more secure and large site is required. 
There have also been concerns for Sellafield’s safety 
as one of its storage silos is leaking waste [1]. These 
issues with Sellafield highlight how the storage of 
radioactive waste on the surface poses a dangerous 
threat to the safety of the surrounding communities 
and environment. In the event of a leak, surface 
facilities pose a risk of causing significant damage 
to a local town or city. If people were exposed to 
radioactive waste of a high class, then they have 
a significant increase in risk of contracting Acute 
Radiation Syndrome (ARS) or develop cancer in 
some cases. If the waste was underground the 
chance of waste leaking to the surface is greatly 
reduced, showing how a GDF is very strongly suited 
to deal with the radioactive waste. Due to these 
concerns and requirements, a new facility/site is 
required to store the UK’s radioactive waste, with a 
GDF being the best option.

The main functions of a GDF and its barriers

The GDF has many functions, the most important 
being the safe storage of radioactive waste. To 

make this happen it needs to ensure that over time 
the barriers involved do not decompose too quickly 
or break, which could lead to a radioactive waste 
leak. To do this, many different barriers would be 
required. These barriers consist of engineered and 
natural. The main engineered barriers vary. One 
example is the steel or concrete containers that the 
processed radioactive waste will be placed within. 
This casing will be a barrier to radiation and keep 
the waste secure, reducing the risk of a radioactive 
waste leak.

Another example of an engineered barrier is the 
backfill/buffer. The backfill is clay or concrete 
that will be poured into the tunnels and vaults 
once they become full. By using clay, it ensures 
that radionuclides do not travel too far, due to 
clay having very fine grain sizes, which means 
fluid movement is impeded. This barrier stops the 
radionuclides emitted from radioactive waste.

There are also the natural barriers. One example 
of a natural barrier is the host rock. The host rock is 
the rock formation that the facility is placed within. 
The host rock must be carefully chosen as to ensure 
that the radiation emitted from radioactive waste 
cannot travel to the surface. Many different host 
rock types have been suggested however the main 
three that are being investigated are Lower Strength 
Sedimentary Rocks, Higher Strength Rocks, and rock 
salts (Halite).

Even though these barriers are different to each 
other they all work in unison to contain the 
radioactive waste. For example, the engineered 
barriers coincide with the natural barriers to ensure 
they all give multiple layers of protection between 
the surface and the waste. The host rock is decided 
according to how safe it would be in the event of 
the other barriers failing. If the first layer of defence 
– the concrete container – was to fail along with all 
the following engineered barriers, then due to the 
host rock being selected to be the safest possible, 
it would mean that the radioactive waste is highly 
unlikely to reach the surface as all the barriers have 
worked together to stop the leak.

The Host Rock types and their properties

As stated in the previous paragraph, there are three 
main types of host rock. Lower Strength Sedimentary 
Rocks (LSSRs), Higher Strength Rocks (HSRs), and rock 
salts (Halite). Each one has atypical features to the 
next, but it also allows them all to be good at the job 
of impeding movement.

Firstly, Lower Strength Sedimentary Rocks are one of 
the contenders. LSSRs are a collection of rocks that 
includes, mud rocks and claystones, like Koalinite, 
smectite and illite. LSSRs have low permeability, 
courtesy of their very fine grain sizes and closely 
interlocked clay minerals. This means that fluid 
movement is reduced, implying that it would be hard 
for radionuclides to move.

Secondly, there is Higher Strength Rocks (HSRs) which 

have a large network of fractures which function as 
barriers to fluid movement. They are mechanically 
strong. By impeding fluid movement, it ensures 
radionuclides do not escape to the surface via 
water and other liquids.

Finally, there is Rocks salts (Halite). Rock salts are very 
dry, which means that there is near zero water, and 
it also prevents gases being generated. Another 
positive of Halite is the fact it has zero permeability 
or porosity, meaning no fluids can move within the 
rocks, even if there was any. Having these properties, 
it secures its place as one of the best host rock 
options.

To find the best host rock, URLs were constructed. 
URL are called Underground Research Laboratories. 
These research laboratories are located in different 
rock formations to see which type of rock is best 
for a GDF. Some are used solely for research, but 
others are also used to store radioactive waste and 
are developed into GDFs. These, purely research, 
laboratories are called Generic URLs and the ones 
that develop into GDFs are called Site-Specific URLs. 
Site-specific URLs are located in host rocks that have 
already been selected as suitable hosts for GDFs. 
Governments can use the different types of URLs in 
the safety case as a way of proving the host rock 
suitability and also a way to alleviate public fear.

The Drawbacks of a GDF

The GDF does however have a few drawbacks 
that pose some difficulties. One of these is public 
opposition. This can be due to many things but 
one of the most notable is the fear of having a 
GDF underneath or nearby population centres. To 
alleviate this fear, the government would create a 
safety case. A safety case is a collection of evidence 
and arguments for the safety of a facility throughout 
it is intended lifetime. The government would fill this 
safety case with all the required information that 
is needed to prove a GDF’s safety and argue the 
reasoning for all the different barriers and location. 
It would also allow the public to feel at ease as they 
can be sure they are safe around the GDF.

Some examples of information included in the safety 
case are, the Site Suitability – demonstrates the 
chosen site for the facility is appropriate for the role 
of the facility; Design and Construction – ensures the 
design and construction methods are within safety 
regulations and guidelines; Operation – outlines 
procedures that minimises risk and ensures safety 
during use; Radiation Risk Assessment – evaluating 
potential radiation to workers, the public, and the 
environment; and Quality Assurance – ensures all 
safety related work meets required quality standards, 
includes technical, administrative and managerial 
processes.

Another drawback of the GDF is the cost to build 
it. Building something as deep and large as a GDF 
requires a lot of builders and materials. This means 
that the GDF comes with no small cost. If we look at 
the Onkalo spent nuclear fuel repository, which will 
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be the world’s first operational GDF, it cost the Finnish 
government around €1bn (£860m) to build. So, using 
this example we can estimate that the GDF located 
in the UK will undoubtedly cost hundreds of millions of 
pounds or even billions to build and then additional 
costs to run will arise.

The Challenges of a GDF

While the GDF is one of the best ways to store 
radioactive waste, it poses many challenges. One 
of these is the financial/logistical issues of building 
a GDF. The GDF is set to be 1km and also 200-
1000 metres underground [3]. This poses an issue 
of constructing the facility as it will require lots 
of specialist equipment to build, all of which will 
amount to a very large sum. It also proves difficult as 
the facility will require tonnes of soil and rock to be 
removed and relocated. Furthermore, the building 
of a GDF will require the transportation of countless 
different resources, which means that many trucks, 
trains, or even planes will be required to move the 
resources from their manufacturers to the building 
site. While all this occurs, there is also a very large 
risk that ecosystems will be damaged as heavy 
machinery will be used and areas of land will be 
cleared.

Conclusion

In conclusion, I do believe the UK requires a GDF. 
The amount of radioactive waste the UK holds 
is astoundingly large. There needs to be a long-
term storage facility as the waste is increasing and 
there will not be enough room in surface sites. As 
radioactive waste is also quite dangerous, it poses 
a threat to anyone that comes too close in contact 
with it, which is more likely in a surface site than 
an underground one, so it needs somewhere to 
go where it is away from people and can’t pose a 
threat to them.

However, I personally do not believe that a GDF 
should be built within my local area as the area is 
largely comprised of granite, which is knowingly 
radioactive in itself and also HSR. In my opinion, rock 
salts are the best host rock type as they have near 
zero porosity and permeability, therefore I think the 
GDF should be located somewhere that is largely 
rock salts, not my local area.

References

[1] BBC News. (2024). Which rural area will take the UK’s nuclear waste? 
Retrieved from https://www.bbc.co.uk/news/articles/czx6e2x0kdyo
[2] BBC News. (2023). Finland’s plan to bury spent nuclear fuel for 100,000 years. 
Retrieved from https://www.bbc.com/future/article/20230613-onkalo-has-
finland-found-the-answer-to-spent-nuclear-fuel-waste-by-burying-it
[3] Nuclear Waste Services. Retrieved from https://assets.publishing.service.gov.
uk/media/67643296be7b2c675de308a5/Introduction_to_Geological_Disposal.
pdf 

Parent/Carer comment: 
“The Scholars Programme has been fantastic for building a 
confidence in reaching for higher education that we know our 
son had, but helped him find it for himself. We are immensely 
proud that he has been chosen to have his work published.”

How should the Democratic 
Republic of Congo respond to the 
outbreak of Disease X using 
vaccinations? 

Key Stage 4
 
Pupil Name: Amy
School Name: Altrincham College
Supervised by: G. David
Tutor University: University of Manchester
Course Title: Future Vaccines 

Introduction

An outbreak of a novel infectious disease in 
a nation with a poor health infrastructure can 
become a national crisis rapidly, especially when 
the healthcare system lacks the capacity for early 
detection, containment, and treatment. That is the 
case in the Democratic Republic of Congo (DRC), 
where an outbreak of a novel and potentially fatal 
disease - known as Disease X - has presented public 
health officials with unprecedented challenges 
that threaten national stability, social cohesion and 
long-term development. In the presence of an 
invisible infection, the most useful weapon in the 
arsenal of healthcare systems across the globe is the 
vaccine, which offers both individual protection and 
population-wide safety.

Vaccines have been at the centre of infectious 
disease control, reducing death rates, controlling 
the spread of pathogens and establishing herd 
immunity in communities around the world through 
routine immunisation programmes and emergency 
responses. This essay will detail how the DRC uses 
vaccination strategically to hold Disease X at bay, 
especially in light of historical, technological, and 
sociopolitical dynamics. It will take into account 
the science behind the vaccines, what types of 
vaccines are available and emerging, and therefore 
their suitability for application within the socio-
economic and infrastructural diversity of the DRC. 
It will also take into account the logistical, cultural, 
and economic impediments to the implementation 
of a mass vaccination campaign and will propose 
an effective, evidence-based intervention rooted 
in real-world constraints and community priorities. 
The aim is to create a science-informed, culturally 
sensitive and sustainable vaccination strategy to 
protect the DRC’s population from this new hazard 
and to strengthen national preparedness for future 
pandemics.

The History and Evolution of Vaccination

Vaccination dates back longer than contemporary 
medicine and has roots in ancient medical 
traditions and folk practices. The first procedures 
of immunisation were performed in China back in 
the 10th century as variolation, a rudimentary yet 
groundbreaking practice. This was done by infecting 
people with infinitesimal quantities of the smallpox 

virus with the hope of granting them immunity 
through a mild form of the disease. Although risky 
and not fully comprehensible at the time, variolation 
initiated the process of human endeavours to control 
the immune system to protect against infection and 
laid the philosophical groundwork for later scientific 
innovation (Plotkin, 2014).

The same processes of immunisation were applied 
in India, Africa, and the Ottoman Empire well before 
the Western world began formalising the process 
through laboratory science. The initial discovery led 
to further scientific breakthroughs in immunology 
and microbiology. The breakthrough came in 1796 
when British physician Edward Jenner noticed 
that milkmaids who had cowpox were immune to 
smallpox. Jenner’s experiment of vaccinating a boy 
with cowpox and exposing the boy to smallpox - 
without the boy contracting the disease - confirmed 
the theory of vaccination and led to a new era of 
medicine that would eventually save millions of lives 
through preventive care (Riedel, 2005).

The 20th and 21st centuries have seen amazing 
developments in the science of vaccines, leading 
to worldwide eradication of smallpox and near 
eradication of polio and measles-causing diseases 
through national immunisation days and global 
collaboration. With the introduction of technologies 
like recombinant DNA, mRNA vaccines and 
viral vector technologies, the pace of vaccine 
development against new pathogens has been 
extremely hastened, as it was during the pandemic 
against COVID-19 (WHO, 2021). Despite that, the 
process is still the same: training the immune system 
to identify and kill a pathogen before encountering 
it in the environment through safe and controlled 
exposure.

How Vaccines Work: A Primer

It is through the science of vaccination that its 
value in disease prevention would be appreciated, 
particularly when evaluated alongside disease 
burden reduction and long-term immunity. The 
immune system of human beings is a system 
of tissues, cells and organs with the function of 
recognising and destroying the alien bodies, such 
as viruses and bacteria, which may cause acute or 
chronic illness. The immune system may take days 
after the first invasion of the pathogen to react. 
This time of delay is most commonly the aetiology 
of symptoms and complications, especially in 
vulnerable populations. Vaccines pre-expose 
the body in advance, significantly reducing or 
eliminating risk of disease by providing a “memory” 
of the pathogen.

Vaccines introduce a harmless fragment or 
imitation of the disease agent into the body - either 
weakened or inactivated, as a protein subunit, or 
as genetic material - without causing disease. This 
stimulates an immune response that includes the 
formation of antibodies and memory cells that 
remain in the body for months or years (CDC, 2023). 
If the vaccinated individual encounters the real 

pathogen, the immune system acts immediately, 
destroying the threat before symptoms emerge or 
transmission occurs.

Aside from individual protection, vaccines also have a 
critical social value as a means of herd immunity. With 
a high level of population immunised, the incidence 
of the disease in the overall population decreases, 
thereby protecting susceptible individuals that are 
unable to be immunised due to illness, autoimmune 
conditions, or old age. Herd immunity is especially 
crucial in risk populations, such as the DRC, where 
many lack access to health care, live in remote or 
conflict-affected areas, or have comorbid conditions 
like HIV/AIDS or malnutrition, that impair immune 
function.

Structural Barriers to Immunisation in the DRC

Despite the scientific potential of vaccines, 
their application in the DRC is confronted with 
insurmountable difficulties tied to infrastructure, 
geography, and governance. The DRC is 
geographically and ecologically one of the most 
varied nations on the planet featuring rainforests, 
mountains, and river systems, severely limiting 
transport and access to health care (UNICEF, 2020). 
Road conditions within the nation, particularly in 
rural and conflict-prone areas, are problematic, and 
the provision of drugs thus proves costly and time-
consuming, especially during outbreaks when time is 
of the essence.

Another major challenge is having a cold chain. The 
majority of vaccines need to be between 2°C and 
8°C in order to work and avoid denaturation. Facilities 
in the DRC often lack electricity or refrigeration, 
making basic vaccine storage nearly impossible. 
Without a good cold chain, even a great vaccine is 
worthless, since it loses potency and can no longer 
stimulate a reliable immune response (WHO, 2015).

Health centres within the DRC are also short-staffed 
and under-equipped. The country has less than one 
doctor per 10,000 individuals - a significant distance 
from the recommended goal by the World Health 
Organization (WHO, 2021). The shortage limits the 
capacity to implement mass immunisation campaigns 
and regular healthcare services, but another addition 
to the challenge of acting on a sudden outbreak is 
the lack of trained personnel in emergency logistics, 
surveillance, and community engagement - all of 
which are critical to outbreak response.

Sociocultural Barriers to Vaccine Acceptance

In addition to infrastructural problems, cultural and 
social determinants also contribute significantly to 
how effective vaccination campaigns are. Most 
Congolese societies inherently suspect governmental 
and external health intervention, especially in war-torn 
areas with evidenced exploitation and abandonment 
by international actors. As witnessed throughout the 
Ebola epidemics of the past decade, information, 
conspiracy, and rumour circulated unchecked and 
some communities had a belief that the disease - and 
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the vaccine - were foreign conspiracies to control the 
population, exploit minerals, or test Western medicine 
(Vinck et al., 2019).

Low literacy rates, religion, and linguistic diversity also 
silence public health communications effectively 
and limit comprehension of vaccine benefits. The 
DRC alone contains over 200 languages and ethnic 
groups (Ethnologue, 2023), with no single dominant 
language for nationwide communication. It becomes 
challenging to send uniform and comprehensible 
health messages in a nation with such diversity, 
particularly when many rural communities rely on oral 
communication. Public health interventions therefore 
must be culturally appropriate and delivered through 
community members who command respect and 
involve religious leaders, village chiefs, and indigenous 
teachers.

In addition, incomplete immunisation is prevalent. 
Vaccines need multiple doses within a stated time 
period to be fully effective and generate long-
term immunity. Follow-up visits are avoided when 
individuals must travel long distances, cross dangerous 
terrain or forego daily wages in order to attend 
healthcare centre visits in an area where individuals 
must do so. New solutions like mobile immunisation 
camps, community distribution, and incentive 
programmes such as food or school credits can be 
utilised to complete vaccine compliance and boost 
overall uptake.

Types of Vaccines and Applicability in the DRC

Vaccine technology will be central to building 
a robust and sustainable response to Disease X. 
There are numerous types of vaccines with their 
own strengths and weaknesses, and each must 
be evaluated based on its scientific profile and its 
logistical feasibility in the DRC context.

Live Attenuated Vaccines

They employ a weakened version of the aetiological 
agent of the live disease to induce a strong and 
durable immune response. They require less dose 
and are quite effective, as seen in the yellow fever 
and measles vaccines. They are contraindicated 
in immunocompromised individuals, e.g., HIV-
positive individuals - approximately 1.2% of the DRC 
population (UNAIDS, 2023), who could develop 
disease from the weakened strain. Live vaccines 
are very sensitive to temperature and need to be 
refrigerated at all times, which makes their use 
in regions where the power supply is inconsistent 
challenging and prone to failure without robust cold 
chain support.

Inactivated Vaccines

Inactivated vaccines employ dead pathogens 
of the disease. They are stable, safe for 
immunocompromised patients and less sensitive to 
minor temperature fluctuations than live vaccines. 
They usually, however, require more than a single dose 
and boosters to ensure long-term immunity. The polio 
vaccine, also universal in the DRC, is a good case in 

point of successful delivery under difficult conditions. 
They are good contenders for Disease X in the 
Congolese context for their safety, relatively simple 
storage, and logistics feasibility in both urban and rural 
health posts.

Subunit and Virus-Like Particle (VLP) Vaccines

They have only the pathogen constituents necessary 
to initiate immunity, like carbohydrates or proteins. 
They are non-infectious and fairly safe overall with a 
low risk of side effects. They are complex and costly to 
manufacture and may require adjuvants and more 
than one dose to stimulate a full immune response. 
VLP vaccines, like HPV vaccine, are very effective but 
currently economically unsupportable to implement 
on a large scale in the DRC without international aid 
(Pushko et al., 2013), subsidy, or donor investment.

mRNA Vaccines

mRNA vaccines are an immunological breakthrough, 
the union of rapid development and high vaccine 
efficacy being exemplified in the COVID-19 
pandemic. Their ultra-low storage requirement at 
cold temperatures (up to -70°C), though, is a major 
drawback. Pharmaceutical developers are working 
on temperature-stable formulations, but current 
mRNA platforms are in no way practical for mass 
application in low-resource countries like in the DRC, 
unless infrastructure is radically upgraded.

Recommended Strategy: Inactivated Vaccines as First 
Priority

Based on existing vaccine technologies, inactivated 
vaccines are the most appropriate for the 
DRC Disease X approach, given the country’s 
infrastructural limitations, population health 
vulnerabilities and existing immunisation history. They 
are safe and have a great safety track record, posing 
minimal risk to immunocompromised individuals 
and can be used by present facilities even if a little 
restricted by inconsistent electricity and refrigeration 
availability.

Also, the DRC’s previous experience of using 
inactivated vaccines, especially for polio eradication 
campaigns, has given a minimum level of exposure to 
the health staff and certain sections of the population, 
allowing for some foundational knowledge to build 
upon. Proper training and facilitation can capitalise 
on this exposure for enhancing vaccine acceptability 
and confidence, reducing resistance and increasing 
uptake through trusted messengers and public 
education campaigns.

Additionally, inactivated vaccines can be 
incorporated into routine immunisation schedules 
alongside other child and adult vaccines, reducing 
logistical duplication and using existing distribution 
routes, outreach programmes, and health information 
systems. This creates opportunities to bundle Disease 
X vaccines with other vital services such as antenatal 
care, nutrition screening, or school health visits—
maximising efficiency and building public trust in 
health programmes.

Implementation Roadmap

For smooth implementation of an inactivated vaccine 
programme, a multi-dimensional approach needs to 
be initiated, balancing science, logistics, governance, 
and culture:

Global Coordination: 
 
Organisations like GAVI, WHO, and UNICEF have 
to give money and technical support, especially 
during the early stages of vaccine production and 
rollout. Their efforts can help in vaccine purchase, 
establishment of the cold chain, health worker 
training, and emergency stockpile development. 
Regional African health bodies like Africa CDC must 
also be involved to ensure localised oversight and 
integration into broader public health systems. 
Mobilisation of the Community: 
 
Early and repeated involvement of local leaders is 
essential, including traditional healers, religious figures, 
women’s associations, and youth groups. Education 
programmes need to be provided in local languages 
through radio broadcasts, mobile cinema, community 
drama, and religious sermons to de-mystify vaccines. 
Testimonials from survivors of past epidemics, 
endorsements from respected community elders, and 
culturally resonant symbols should all be used to build 
confidence and combat misinformation. 
 
Infrastructure Investment: 
 
Solar-powered refrigerators, mobile health units, 
and vaccine-delivery drones - all of which were 
introduced for the first time in the case of Ghana 
- must be explored for deployment in the DRC. 
Improvements in local infrastructure, such as road 
repair and mobile network expansion, will also 
enhance the reach and speed of the vaccination 
campaign. Investment in health worker training, 
digital record-keeping, and cold chain monitoring 
tools will build long-term health system resilience. 
 
Monitoring and Evaluation: 
 
Placing data systems for real-time monitoring of 
vaccine coverage, identification of gaps, and quick 
response to adverse events or disinformation must 
be performed using digital dashboards, SMS-based 
reporting, and community surveillance networks. 
Geographic Information Systems (GIS) can be used 
to map underserved areas and prioritise outreach. 
Transparency in reporting vaccine side effects and 
campaign progress will further build public trust and 
global accountability. 
 
Incentivisation: 
 
Food rations, school items, or transport 
reimbursement may be used to incentivise follow-up 
for multi-dose vaccines. Conditional cash transfers 
or community-based reward systems can be 
integrated to encourage attendance at all required 
appointments. Local businesses and NGOs can help 

sponsor vaccine drives in exchange for tax benefits 
or community visibility, creating public-private 
partnerships in health.

Conclusion

The Democratic Republic of Congo comes to a 
turning point in its battle against Disease X. The 
task is enormous, as is the promise to demonstrate 
the power of international cooperation, scientific 
ingenuity and culturally appropriate public health 
interventions rooted in equity and sustainability. 
Vaccination is the beacon at the end of the 
pandemic tunnel for prevention and eventual 
eradication, provided that it is implemented 
thoughtfully, inclusively and persistently.

Of the numerous forms of vaccines, inactivated 
vaccines are most suitable to the unique 
requirements of the DRC. Their relative stability, 
safety, and experience on the continent offer a 
means of successful rollout that aligns with both 
scientific and logistical realities. Success is not, 
however, solely a matter of vaccine availability but 
of adequate planning, high community uptake 
and robust international support that respects local 
agency and long-term capacity building. If these 
are present, the DRC can not only overcome Disease 
X but can also construct its healthcare system in 
the longer term - turning a moment of crisis into a 
foundation for resilience and progress.
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What is Biodiversity?

Biodiversity refers to the variety of life forms on Earth, 
including the diversity within species, between 
species, and of ecosystems [1]. It encompasses 
the entire spectrum of life, from the smallest 
microorganisms to the largest animals and plants, as 
well as the complex interactions between and within 
ecosystems [2].

This intricate web of life that sustains ecosystems is 
facing unprecedented threats. Habitat destruction 
due to urbanization, deforestation, and agricultural 
expansion has displaced myriads of species, while 
pollution and climate change further destabilize 
delicate ecological balances. According to the 
Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (IPBES), over 
one million species are at risk of extinction within the 
coming decades because of human activities [3]. 
This alarming trend not only disrupts ecosystems but 
also jeopardizes the essential services they provide, 
such as pollination, climate regulation, and nutrient 
cycling [3].

While various innovative solutions have emerged to 
handle these issues, none address the complexities 
of these interconnected problems in an integrated 
way. For instance, rewilding initiatives aim to restore 
habitats and reintroduce native species, while 
electric vehicles (EVs) have significantly reduced 
reliance on fossil fuels in transportation. However, 
these approaches often address singular issues. 
Rewilding focuses primarily on specific habitats, 
and EVs reduce emissions without actively restoring 
environmental health [4].

Enter the game-changer: photosynthesizing cars. 
This concept does not just mitigate environmental 
damage; it actively contributes to restoring 
the planet’s ecological balance. By mimicking 
nature’s ability to convert sunlight into energy while 
enhancing biodiversity, these vehicles redefine 
what it means to drive sustainably. Imagine cars 
that reduce carbon emissions while hosting micro-
ecosystems, aiding pollinators, and even enriching 
urban greenery!

This approach transcends the idea of “less harm” 
and ventures into creating “more good.” It bridges 
the gap between sustainability and regeneration, 
making it a fantastic fusion of science and 
environmental stewardship. Solutions may abound, 

but none carry the transformative potential of 
photosynthesizing cars. It is a beacon of hope for a 
greener and more biodiverse future.

Budgeting for a Green Future

Resources will be distributed across the various stages 
of the project; Figure 1 illustrates the approximate 
budget allocation for each key area.

 
Figure 1: Data created by the author.

With a budget of £1 million, the focus would shift to 
research development. This includes researching 
artificial photosynthesis systems, building a prototype, 
and exploring scalable, cost-effective materials, 
while strategically utilizing a portion of the budget 
for public awareness campaigns to attract further 
investments.

The research phase would delve into studying natural 
photosynthesis, identifying efficient photocatalysts, 
and designing integrated systems capable of 
converting sunlight into usable energy [5].

Building the prototype would involve engineering 
innovative vehicle designs, integrating 
photosynthesis with existing renewable technologies, 
and rigorously testing performance under varying 
conditions [6].

The search for scalable materials would focus 
on affordability, durability, and eco-friendly 
production methods, ensuring accessibility for mass 
manufacturing [7].

Simultaneously, public awareness campaigns would 
highlight the potential of photosynthesizing cars, 
leveraging educational content, social media, and 
live demonstrations to secure additional funding and 
stakeholder interest. Studies show that awareness 
campaigns focused on environmental innovations 
significantly increase public support and investment 
[8].

The Science Behind the Photosynthetic Car

Let’s delve further into the science behind this 
original, exciting idea:

The proposed car integrates photosynthesis, cellular 
respiration, and bioelectronics into a self-sustaining 
energy system. Its exterior is designed as a functional 

ecosystem, featuring live plants and photosynthetic 
biofilms optimized for light absorption and glucose 
production. The process of photosynthesis where 
chloroplasts capture sunlight through chlorophyll, 
converts carbon dioxide and water into glucose 
and oxygen as explained by studies on chloroplast 
functionality and photosynthetic efficiency [9].

The overall reaction is:

6CO2 + 6H2O → C6H12O6 + 6O2

The light-dependent reactions in chloroplasts 
generate ATP and NADPH, which fuel the Calvin 
cycle to synthesize glucose [10]. The glucose is 
either stored as starch or converted into energy via 
cellular respiration. Cellular respiration occurs in three 
stages: glycolysis, the Krebs cycle, and oxidative 
phosphorylation, maximizing ATP production. 
Glycolysis breaks glucose into pyruvate, generating 2 
ATP. The Krebs cycle oxidizes pyruvate to produce 2 
more ATP. Oxidative phosphorylation in the electron 
transport chain generates about 34 ATP molecules 
per glucose [10].

The ATP produced is harnessed by bioelectronic 
circuits inspired by neural action potentials [11]. 
These circuits use ATP to drive ion gradients, 
generating electrical currents that power the car’s 
electric drivetrain [11]. This integration of biological 
processes and bioelectronics enables the car 
to generate its own energy sustainably. Water is 
delivered via a controlled reservoir and irrigation 
system, and carbon dioxide from the ambient air 
serves as the reactants for photosynthesis, making 
the system autonomous. Oxygen released during 
photosynthesis contributes to the atmospheric 
balance, while the glucose produced ensures that 
the energy loop is maintained indefinitely under 
suitable sunlight conditions.

The integration of live plants and photosynthetic 
biofilms on the car’s exterior not only supports its 
self-sustaining energy system but also mirrors the 
principles of rooftop initiatives, which are known to 
improve air quality, support urban biodiversity, and 
mitigate heat island effects [12]. Also supporting 
local wildlife, the car’s plant ecosystem fosters a 
dynamic microhabitat that can support pollinators, 
small organisms, and diverse plant species.

By including a variety of plant species, each with 
different ecological roles, the car can contribute to 
local biodiversity, creating environments that help 
restore ecological balance. The plants’ ability to 
absorb carbon dioxide and release oxygen can 
improve air quality, while the biofilms can support 
microbial communities that enrich the surrounding 
environment [13]. This innovative approach not 
only promotes sustainability through renewable 
energy generation but also aids biodiversity by 
acting as a mobile green platform, like the rooftop 
initiative, helping to restore or sustain biodiversity 
in urban or degraded areas while reducing the 
environmental footprint typically associated with 
conventional energy sources. Also supporting 

local wildlife, the car’s plant ecosystem fosters a 
dynamic microhabitat that can support pollinators, 
small organisms, and diverse plant species. By 
incorporating a variety of plant species, each with 
different ecological roles, the car can contribute to 
local biodiversity, creating environments that help 
restore ecological balance. The plants’ ability to 
absorb carbon dioxide and release oxygen can 
improve air quality, while the biofilms can support 
microbial communities that enrich the surrounding 
environment. This innovative approach not only 
promotes sustainability through renewable energy 
generation but also aids biodiversity by acting as 
a mobile green platform, like the rooftop initiative, 
helping to restore or sustain biodiversity in urban or 
degraded areas while reducing the environmental 
footprint usually associated with conventional 
energy sources [14].

Solving Sunlight Dependence with Innovative 
Solutions

One major downside is that the photosynthesizing 
car will heavily depend on consistent sunshine to 
function well. Therefore, regions near the equator, 
such as parts of Africa, South America, and 
Southeast Asia, would offer optimal conditions for 
maximizing energy production. However, in northern 
or southern latitudes with long winters or polar nights, 
the car’s ecosystem would struggle to maintain a 
reliable energy supply, making it impractical for 
year-round use. This geographical limitation poses a 
challenge to global adoption, potentially leading to 
inequities in its availability and usability [15].

Considering the limited funding, we would begin 
by only implementing it in sunny countries while 
raising further funding. Once funding is available 
to overcome this issue, hybrid systems could be 
considered. For example, the integration of biofuel 
would offer a practical solution to the challenge 
of sunlight dependency by creating a renewable 
backup energy source. In this system, glucose 
produced by the plants during photosynthesis 
is collected and fermented into bioethanol or 
another biofuel using microorganisms like yeast [16]. 
Fermentation involves the breakdown of glucose 
into ethanol and carbon dioxide through anaerobic 
respiration, following the reaction:

C6H12O6 → 2C2H5OH + 2CO2 + energy

This bioethanol can then be stored in a small 
onboard fuel tank and used to power a combustion 
engine or a hybrid generator to produce electricity 
when sunlight is insufficient. This ensures energy is 
available even during prolonged cloudy weather 
or nighttime operation, maintaining the car’s 
functionality and fulfilling the anthropic needs of the 
users [17].

The advantage of this approach is its renewable 
and closed-loop nature. By leveraging the car’s 
existing photosynthetic ecosystem to produce the 
glucose needed for biofuel generation, the process 
remains sustainable and environmentally friendly. 
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Additionally, the ability to switch between sunlight-
driven photosynthesis and biofuel power provides 
flexibility, making the car suitable for regions with 
variable sunlight conditions. This hybridization paves 
the way for broader adoption of eco-friendly 
vehicles [18].

Furthermore, partnerships with international 
organizations like UNEP, the Green Climate Fund, and 
the Global Environment Facility can help address 
adoption challenges in regions with limited sunlight 
by funding these hybrid systems. These organizations 
could provide grants to support the development 
and distribution of hybrid models tailored for local 
conditions. Additionally, they can fund training 
programs to ensure sustainable maintenance and 
operation. Through partnerships, the project can 
promote equitable access to green technology, 
ensuring that communities in less sunny regions 
benefit from sustainable transportation solutions [19].

Clean Drives, Clear Skies - Lowering Carbon 
Footprints

The implementation of photosynthesis-powered cars 
could significantly reduce environmental pollution 
by eliminating reliance on fossil fuels, which are 
responsible for approximately 24% of global carbon 
dioxide emissions from transportation alone [20]. 
Conventional internal combustion engines release 
over 4.6 metric tons of CO₂ annually per average 
vehicle, alongside harmful pollutants like nitrogen 
oxides and particulate matter, which contribute 
to smog and respiratory diseases [21]. In contrast, 
photosynthesis-powered cars will utilize natural 
processes that absorb CO₂ from the atmosphere 
during photosynthesis, potentially creating a net-
negative carbon impact.

For example, a square meter of healthy plant-
covered surface can absorb up to 0.5 kg of CO₂ per 
day [22]. Considering that the exterior of a car has 
an average surface area of approximately 10 square 
meters, a fully plant-covered car could absorb up to 
5 kg of CO₂ daily under optimal conditions. Over the 
course of a year, this would amount to approximately 
1,825 kg of CO₂. For comparison, the average 
gasoline-powered car emits about 4.6 metric tons of 
CO₂ annually, meaning a photosynthesis-powered 
car could offset 40% of those emissions solely through 
its plant-covered surface [21]. This capacity to act as 
a mobile carbon sink proves the dual environmental 
benefits of reducing transportation-related pollution 
and actively removing CO₂ from the atmosphere 
[23].

One challenge is integrating living plants into 
vehicles as maintenance is required to sustain 
their health and functionality. Without proper 
maintenance, the plants could wither, reducing 
their ability to photosynthesize and support the 
vehicle’s energy system [24]. Additionally, fluctuating 
temperatures, road vibrations, and exposure to 
pollutants could negatively impact plant health. 
To address this, the vehicle could incorporate 

automated maintenance systems, such as self-
regulating irrigation systems that provide precise 
amounts of water and nutrients, and temperature 
control features to create a stable microclimate. 
Sensors could monitor plant health in real time, 
alerting users to any issues, and enabling timely 
interventions [25].

The “burden” of maintenance could prove 
advantageous as drivers would also be required 
to take an active role in plant maintenance, 
such as replenishing nutrients, fostering a sense of 
responsibility and connection to the natural world. 
This hands-on care cultivates environmentally 
conscious habits and encourages users to develop 
a deeper appreciation for the role of plants 
in sustaining ecosystems, making them more 
mindful of their environmental impact overall [26]. 
Maintenance could be incentivized through rewards 
like “Social Sharing,” where drivers could share their 
vehicle’s environmental impact statistics (e.g., CO₂ 
absorbed) on social media platforms, fostering a 
sense of pride and community recognition for their 
efforts [27].

Studies in environmental psychology suggest that 
direct interaction with nature fosters a sense of 
responsibility and care. For example, Kaplan and 
Kaplan’s (1989) Attention Restoration Theory posits 
that exposure to natural environments reduces stress 
and enhances focus, while also fostering a sense 
of belonging and stewardship toward nature [28]. 
By engaging drivers in the care of their vehicle’s 
plant systems through activities such as replenishing 
nutrients and monitoring plant health, they become 
active participants in the cycle of ecological 
restoration. Moreover, this hands-on maintenance 
aligns with the principles of Self-Determination 
Theory, which emphasizes the psychological need for 
autonomy [29]. Providing drivers with the autonomy 
to care for their car’s ecosystem, while equipping 
them with tools to succeed (e.g., automated systems 
or guidance apps), can increase intrinsic motivation 
for sustainable behavior. This intrinsic motivation can 
spill over into other domains of their lives, influencing 
broader eco-friendly choices such as reducing waste 
or conserving energy [30].

Green Tech Driving Change Beyond the Road

The principles behind this innovative car could 
be scaled and adapted across various sectors, 
making your investment pivotal to biodiversity-saving 
initiatives of the future. Its impact can extend beyond 
personal transportation. Public transportation, buses, 
trains, or even planes could integrate photosynthetic 
and bioelectronic systems, reducing reliance on 
charging stations, lowering operational costs, and 
improving air quality. Research from the International 
Transport Forum highlights how green technologies 
in public transport can help reduce emissions and 
enhance urban sustainability [31].

For residential and commercial energy systems, the 
same bioelectronic technology could be applied to 
buildings with plant-based energy systems, turning 

structures into self-sustaining energy generators [32].

In agriculture, the same system could revolutionize 
farming by providing self-sustaining, energy-efficient 
environments that promote biodiversity and food 
security. As the Food and Agriculture Organization 
suggests, these technologies could help reduce 
the environmental footprint of agriculture while 
enhancing production [33].

In addition, energy grids could benefit from 
integrating bio-inspired systems, complementing 
renewable energy sources like solar and wind to 
create more stable, self-sufficient power networks. 
This aligns with findings from the International Energy 
Agency, which suggests that bioelectronic systems 
can support more resilient energy systems [34].

The Price of Progress: Investing in Long-Term 
Sustainability

While the development of this car will involve 
high initial costs due to advanced materials 
and technology, the long-term economic and 
environmental benefits make it a worthwhile 
investment. Like the International Renewable Energy 
Agency’s projection that renewable energy costs 
could decrease by 20% over the next decade 
[35], the costs of bioelectronic systems and plant 
integration will likely decrease as technology 
advances and production scales up. For example, 
solar-powered electric vehicles can lower energy 
costs to $0.03 per mile, significantly reducing 
operational expenses [36].

Additionally, the integration of plants into the car’s 
ecosystem can contribute to local biodiversity. 
Studies from the National Renewable Energy 
Laboratory show that green roofs can reduce the 
urban heat island effect by up to 5°C and improve 
energy efficiency [37].

As adoption grows and manufacturing costs lower, 
this vehicle will not only become more affordable 
but also offer long-term savings through reduced 
dependence on external charging infrastructure. 
The UN Convention on Biological Diversity estimates 
that biodiversity loss costs the global economy $5 
trillion per year [38], and this car, by supporting 
ecosystem restoration, could help decrease these 
costs. Investing today will make the foundation for a 
sustainable future, driving both environmental and 
economic progress for generations to come.

This innovative car represents a powerful step toward 
sustainable energy and a greener future. By blending 
technology with nature, it offers a self-sustaining 
solution inspired by the processes that sustain life on 
Earth. Tackling biodiversity loss requires more than just 
one approach - solutions like green rooftops, urban 
rewilding, and this plant-powered car must work 
together. This project has the potential to inspire a 
movement, encouraging the use of innovations that 
restore ecosystem balance.

Join us today in creating a world where technology 

and nature coexist for a brighter, greener tomorrow.
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Introduction

Embodied Conversational Agents (ECAs) are 
computer-generated characters that simulate 
human-to-human communication, including both 
verbal and non-verbal modes of communication. 
This characteristic allows them to portray empathetic 
responses and simplify the switching of dialogues 
in interactions (Provoost et al., 2017). Because they 
can mimic human-like conversation, ECAs have 
been used extensively in healthcare, for example, 
to facilitate patient engagement and support. 
ECAs are essential in managing chronic diseases, 
particularly in enhancing access to care, and I 
explain their potential benefits and drawbacks.

ECAs can help those who have chronic illnesses. 
Chronic illnesses, such as non-communicable 
diseases and mental illnesses, are the most prevalent 
cause of death globally, e.g. cancers, atrial 
fibrillation, diabetes, dementia, and Parkinson’s 
disease. They are able to provide personalised 
feedback and emotional support because 
programmers design them with sufficient information 
based on which they can offer advice or identify 
potential symptoms of a disease in a patient.

Most of the time, accessing the GP in the UK can be 
hectic due to the long waiting lists, and as a result, 
many patients become unwilling to reach out for 
help and ignore minor symptoms of diseases that 
could be fatal to them. However, because of ECAs, 
the accessibility to medical check-ups for patients 
has increased as interactions with ECAs can be done 
through phone applications, making them available 
anytime. This is especially useful when fewer 
healthcare workers can provide the appropriate 
medical attention to every patient in need. ECAs 
may be able to address not only the logistical 
barriers like waiting times but also emotional barriers 
like fear or anxiety that would discourage individuals 
from undergoing medical treatment since ECAs 
can provide non-judgemental feedback. Patients 
can also feel assured that their medical records 
would stay secure as the ECAs record medical data 
digitally, which might lead some people to presume 
that ECAs can maintain confidentiality this way. 

Following the COVID-19 pandemic, by 2022, nearly 
50% of nursing homes relied on agency staff, 
contributing to 11% of total direct care nursing 

hours; agency staff were 50–60% more expensive 
per hour than directly employed nursing staff, and 
13.8% of nursing homes had agency staff present 
daily, addressing long-term staffing gaps in nursing 
homes. As a result, nursing homes using agency 
staff tended to have lower five-star ratings. Post-
pandemic workforce reforms were needed as 
increased agency staff use began limiting funds for 
improving staffing levels and care quality (Bowblis et 
al., 2024). ECAs, on the other hand, were a solution 
to the concern regarding the lack of staffing levels 
and expenses for employing staff as ECAs can be 
cost-effective and available to any patient for 24/7 
access, which is also useful regarding local GPs 
being closed on weekends, so patients can feel 
ensured about any concerns regarding their health.

Technical Aspects

ECAs use various techniques, including Natural 
Language Processing (NLP), computer vision, and 
multimodal communication, to allow empathetic 
and personalised patient interaction. NLP enables 
ECAs to comprehend, interpret, and respond to 
human language naturally, considering spoken text, 
conversation dynamics, and nonverbal cues such 
as facial expressions and body position (Stryker & 
Holdsworth, 2024). ECAs also use multimodality—
combining text, images, video, sound, gestures, 
and spatial cues enhances communication and 
realism. Multimodal interactions also communicate 
additional information like mood, age, relationships, 
attitudes, status, and intent beyond mere factual 
content. Empathy significantly benefits human 
healthcare interactions by improving relationships 
and engagement and reducing stress. However, 
research on empathetic multimodal communication 
by ECAs and its effects on patient interactions 
remains limited. (Mukesh Barange et al., 2022).

ECAs also use speech recognition, a program that 
uses human speech for text and speech synthesis, 
which is the artificial method of mimicking and 
producing human speech through a computer. 
As these characteristics enhance the patient 
experience by providing a seamless flow of 
conversation that mimics human communication, 
they are especially beneficial for individuals with 
mobility and visual impairments so that they can 
communicate using vocal rather than textual inputs. 
Furthermore, most elderly patients who suffer from 
chronic neuromuscular conditions like Parkinson’s 
disease find typing exceedingly difficult. Hence, 
this non-textual input system helps them interact 
with the ECAs without a keyboard, making it more 
convenient. Even for widespread use other than 
in healthcare management, through speech 
recognition and synthesis, ECAs can also detect 
tone, prosody, and stress levels, then produce 
responses that complement these tones of users 
to seem more empathetic and anthropomorphic. 
Text-to-speech and Automatic Speech Recognition 
are technologies that allow the utilisation of ECAs 
in different languages, encouraging healthcare 
equality among multicultural patient populations. 

This enables communication according to patients’ 
preferred languages so that there may be better 
comprehension and adherence to therapy 
regimens.

Medical ECAs can also be incorporated into 
wearable devices for patients, such as Google 
Glass. Freezing of Gait (FOG) is a unique disorder 
that patients with Parkinson’s disease might face; 
it is the temporary paralysis of one’s feet, and as 
a result, the person is unable to walk even though 
they intend to do so. This condition disrupts mobility, 
increasing the risks of falling and injury, and reducing 
the quality of life for a patient. With Google Glass - a 
lightweight, wearable device - patients could follow 
visual and auditory cues, such as the “Walk with 
me” feature. The patient wearing the glasses had to 
say this phrase, and they would be presented with 
a visual of a person walking on their glass screens 
with rhythmic background music. The person on 
the screen might occasionally change the pace of 
their walking, e.g., switching from medium to slow 
speed. The combination of the visual and auditory 
stimuli enabled the patients to enhance balance 
and pace regulation, reduce the frequency of FOG 
events, and improve limb coordination. (Lee et al., 
2020). Google Glass also provided real-time speech 
therapy for patients with facial rigidity or paralysis 
(hypomimia) and soft speech caused by a lack of 
coordination in larynx muscles (hypophonia), which 
are symptoms of Parkinson’s disease. Along with 
that, voice-based assistance was offered to guide 
patients through tremors. Unfortunately, Google 
Glass was discontinued by its developers in 2023 
due to privacy concerns, soaring prices, limited 
functionality, and a lack of widespread appeal for 
the consumer version. 

The My Diabetes Coach (MDC) application used 
voice recognition, scripted dialogue, and AI-driven 
logic to simulate natural conversations with Laura, 
an ECA. Laura’s voice and conversation were 
developed using a proprietary platform (Clevertar), 
and nonverbal behaviour was pre-scripted or 
randomly selected. User input influenced follow-
on sessions, allowing for personalised experiences. 
The ECA’s gaze, conversation, and accent were 
fine-tuned with professional and user testing. Users 
responded by click or voice and had access to a 
forum discussion, a diabetes information website, 
and technical support via the application (Baptista 
et al., 2019).

Benefits and Applications

Improving patient adherence can be made 
possible by developing more ECAs through 
anthropomorphism- associating human traits, 
feelings, and behaviours to inanimate objects or any 
non-human beings. ECAs can create more engaging 
and emotionally resonant patient interactions by 
simulating human-like appearance and behaviour. 
This anthropomorphism can make the agent more 
credible so that it is perceived as having a more 
“friend-like” or “moral support-type” presence 

rather than purely a communication device. With 
the development of features after advances like 
emotion modelling, ECAs are currently allowed to 
empathise more with emotional states in patients 
and, thus, move towards personalisation. Patients 
who feel understood and emotionally supported 
are more likely to trust medical treatment or advice 
plans. Additionally, ECAs are designed to have 
stronger, more human-like connections with patients. 
In that case, such agents can create stronger 
motivation and trust, two key drivers of increased 
compliance with healthcare plans (Abdulrahman & 
Richards, 2021). 

From a published scoping review in 2024, which was 
undertaken to determine the existing practice in 
the development and testing of ECAs for chronic 
conditions, it was reported that most of the ECAs 
were represented as middle-aged women based 
on communication with users through speech and 
non-verbal behaviour (Jiang et al., 2023). The gender 
and age of the ECAs sometimes play a significant 
role in patient interaction, as most of the population 
might perceive older women as more friendly, 
empathetic, and reliable in terms of information 
and building trust. In many instances, patients might 
feel more comfortable with ECAs of certain ages 
or genders; for example, many women would feel 
more comfortable with a female healthcare worker 
while speaking about their reproductive health. 
This enhances the trust and reliability between the 
patient-ECA interactions in medical settings.

As mentioned earlier, ECAs can enable users with 
mobility or vision impairments to use it through 
vocal inputs rather than textual. This enhances 
ECAs’ general usability as it takes less time to 
speak than write for users, thus making the speed 
of communication faster, making healthcare 
information more readily accessible, and further 
improving patient adherence. It also accounts for 
the lack of staff and availability of busy healthcare 
workers in nursing homes and hospitals through 
the use of virtual ECAs, which are commonly 
recommended by healthcare sectors for digitally 
monitoring one’s health based on regular symptoms 
and providing medical advice, making it easier for 
the patient to keep track of their health on a daily 
basis and also reducing the pressure on medical 
staff. 

As far as hospital workload is concerned, ECAs 
can even serve as pre- and post-surgery assistants. 
An example of a recent case would be the “Pre-
op Assistant” initiative launched by Hull University 
Teaching Hospitals NHS Trust in collaboration 
with Cognitant. Short-notice cancellations were 
becoming a huge issue for the hospital as they are 
disruptive and costly, furthering service backlogs and 
extending operation waiting times in the region. This 
initiative primarily aimed to educate on-demand 
patients before and after their surgery. Not only did 
it help the patients to familiarise themselves with 
the pre-operation expectations: avoiding smoking, 
fasting, or changing their medications, and being 
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mentally prepared for the procedure, but it also 
reduced the short-notice cancellations significantly. 
(Pre-Op Assistant - Cognitant, 2024). Moreover, 
ECAs like this can answer frequently asked questions 
(FAQs) to reduce the stress for nurses and let them 
attend more urgent cases while simultaneously 
reducing the risk of accidental negligence or delay 
in providing medical attention for less urgent cases.

ECAs can also encourage preventative healthcare, 
promoting a healthy lifestyle and preventative care 
by educating patients about diet, exercise, and 
routine check-ups. They can use speech synthesis 
to deliver personalised health coaching and daily 
reminders of certain daily tasks. This type of feature 
can be beneficial for patients with type 2 diabetes, 
which is a lifestyle disease. The ECA can remind 
patients of their medications and suggest better 
dietary plans. Additionally, medical ECAs like Laura, 
used by the My Diabetes Coach application, could 
have weekly interactive sessions with the patients 
and give education, feedback, and motivational 
assistance for monitoring blood glucose levels, 
medication adherence, exercise, healthy diet, 
and foot care. The discussions were tailored to 
the individual’s self-management aspirations, 
physical health status, and foot condition, guided 
by recommendations provided by their general 
practitioner (Baptista et al., 2019).

Challenges and Limitations

There are several reasons why ECAs are 
inadequately applied in multimodal human-
computer interaction. Individuals inherently 
convey extra-linguistic information such as their 
psychological status, mood, or interpersonal relations 
while communicating through the oral channel and 
the visual mode. However, it is difficult for machines 
to infer and read such information automatically. 
Furthermore, the capacity of machines to generate 
such information is still limited, and humans may not 
always interpret machine-generated extra-linguistic 
cues accurately. This lack in coordination is often 
the root cause of communication issues (Weiss et al., 
2015). 

The use of a dull voice and repetitive text from ECAs 
puts off many users. Even though ECAs are more 
pleasant if they possess human-like features and 
participate in social conversation, their acceptability 
is reduced if there is an absence of syncing between 
the character’s speech patterns and the ECA’s 
anticipated facial behaviours and body gestures. 
This phenomenon, defined as the “uncanny valley” 
by the Japanese roboticist Masahiro Mori in 1970, 
was further supported by research that showed 
humans have a negative attitude towards artificial 
beings, e.g., ECAs with appearance and behaviour 
that almost mirrors that of a human, but not entirely. 
Previous research has also pointed out that the visual 
properties of an ECA are important because these 
affect perceptions of trustworthiness and credibility, 
which can further affect acceptability. For example, 
a more cartoonish, playful character is perceived to 

be more pleasant and meant for frivolous situations, 
whereas a more serious human-like character in a 
formal or professional attire is perceived as more 
appropriate for serious applications like chronic 
disease self-management (Baptista et al., 2019).

In medical environments, ECAs are used to record 
and manage confidential patient medical records, 
which makes ECAs more vulnerable to risks of data 
leakage, hacking, and unauthorised access, mainly 
when security and encryption protocols are absent. 
End-to-end encryption, secure cloud storage, and 
rigorous access control mechanisms must be used to 
avoid this.

Another problem that may arise with ECAs is that 
their utilisation of NLP may misdiagnose symptoms 
or make inaccurate medical suggestions. 
Misdiagnosis of the disease may have catastrophic 
consequences, such as delaying the rightful 
treatment procedure, recommending the wrong 
drug, and worsening a condition. For example, an 
ECA which is designed primarily for hypertension 
analysis may mistake a critical spike in blood pressure 
for stress.

Moreover, as ECAs might help with the lack of 
medical staffing, it may also become a problem as 
hospitals begin to consider using ECA for diagnosing 
a myriad of conditions rather than having specialists 
for each type of such condition. This would reduce 
the personalisation of patient care, generalising it 
more and further increasing the risk of inaccuracy 
in diagnosis. In the case of older adults who might 
feel more comfortable speaking to a nurse rather 
than a virtual character, having only the virtual 
character present might make the patient feel 
isolated, decreasing the emotional connection and 
patient adherence. Therefore, there should be a 
healthy balance between the use of AI and humans 
in healthcare services to preserve patient-centred 
care.

Conclusion

ECAs are becoming more prevalent in healthcare, 
especially for chronic disease management. They 
improve patient interactions, make medical advice 
more accessible, and support patients so that they 
can stay committed to treatment plans. By offering 
personalised care and immediate feedback in 
a friendly and empathetic manner, ECAs make 
healthcare more inclusive while reducing the 
workload of medical staff. They also assist with pre- 
and post-surgery recovery, and chronic disease 
monitoring, addressing both logistical and emotional 
barriers to seeking medical care.

However, there is a rise in concern about ECAs due 
to privacy issues, data breaches, unreliability of AI, 
and rejection from patients. Ensuring encryption and 
transparency in AI decision-making is fundamental 
for building trust. Limitations in NLP, emotional 
intelligence, and human-computer interaction 
emphasise the need for further research and 
development. Misdiagnosis, lack of personalisation, 

and over-reliance on AI may compromise patient 
safety if further research is not carried out.

To maximise ECAs’ effectiveness, a hybrid approach 
that combines AI mechanisms with human 
supervision is essential. This partnership encourages 
both technological advancements and human 
empathy, ensuring ECAs remain as supportive tools 
rather than a substitution for human knowledge 
and speciality. Ongoing research should focus 
on enhancing emotional intelligence, multimodal 
communication, and adaptability, ensuring ECAs 
achieve widespread acceptance and long-term 
success in healthcare.
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Stroke is a leading cause of disability globally. 101 
million people are living with the effects of stroke and 
1 in 4 people over the age of 25 will experience a 
stroke in their lifetime. [1] A stroke occurs when the 
blood flow to a portion of the brain is interrupted. The 
brain is made up of billions of brain cells (neurons) 
that communicate through synapses. If a stroke 
occurs and blood flow can’t reach the region that 
controls a particular body function, that part of the 
body won’t work as it should. How you are affected 
by a stroke depends on the location and the extent 
of damage to the brain tissue. Brain injury from 
stroke can cause changes in certain sensory, motor, 
or cognitive functions. [2] Initial symptoms include 
drooping on one side of the face, weakness in the 
arm and slurred speech although more profoundly 
debilitating effects can follow.

There are many factors which can increase the 
risk of stroke, including unhealthy lifestyle practices 
such as smoking, drinking alcohol, obesity and lack 
of physical exercise. Those taking the combined 
contraceptive pill and people over the age of 50 
are also more susceptible. Many existing medical 
conditions can also increase the risk of a stroke. 
These include diabetes, having high blood pressure, 
high cholesterol and irregular or fast heartbeats.

There are three different types of strokes. An 
ischaemic stroke occurs when a blockage cuts 
off the blood supply to part of your brain, killing 
brain cells. Damage to these cells affects how the 
body moves and even how you think, feel and 
communicate. Ischaemic strokes are the most 
common type of stroke, accounting for 85% of 
strokes in the UK. Haemorrhagic stroke is when 
you have bleeding in or around the brain which 
damages brain cells and can also affect movement 
and the ability to communicate effectively. Around 
15% of strokes in the UK are haemorrhagic. A 
transient ischaemic attack or TIA is the same as 
having a stroke, but the symptoms last only a short 
time. Having a TIA is a warning that you are at risk of 
having a stroke. [3]

The effects of stroke can be far reaching and 
debilitating, affecting the lives of patients and those 
around them. A stroke can affect a person’s ability to 
move and causes difficulty with many basic tasks like 
eating, drinking, preparing food, grasping objects, 
walking and being involved in sporting activities. 
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This has a marked impact on someone’s ability to 
learn, improve and challenge themselves, leading to 
frustration and isolation. Patients’ social lives can be 
badly affected, leading to mental health problems 
such as depression and anxiety. Stroke patients may 
also be forced to leave employment due to their 
symptoms, leaving them financially vulnerable. Those 
living alongside stroke patients can also be affected 
by the physical and emotional challenges involved 
in caring for someone suffering the aftereffects of 
stroke.

Rehabilitation is crucial in improving post-stroke 
outcomes. Although many patients experience 
debilitation and long-lasting effects of stroke, there 
are now many ways of improving their movement 
and quality of life. Donald Hebb, a Canadian 
psychologist, proposed that neural connections 
could be re-established by repetition of movement 
patterns. This is referred to as ‘synaptic plasticity’. 
In simple terms it is the brain’s ability to enable a 
stroke patient to regain their ability to move through 
practising repeated movements and improving over 
time. In his book, Hebb says that “When an axon of 
cell A is near enough to excite cell B and repeatedly 
or persistently takes part in firing it, some growth 
process or metabolic change takes place in one or 
both cells such that A’s efficiency, as one of the cells 
firing B, is increased.” This concept is called Hebbian 
Theory [4].

Many stroke patients have very limited ability to 
move their limbs and conduct basic tasks. In order to 
facilitate the repeated movement patterns outlined 
by Hebb and increase the mobility, confidence and 
quality of life of stroke patients, there are now many 
wearable emerging tech solutions to choose from. 
Examples include exoskeletons, Functional Electrical 
Stimulation (FES) and Virtual Reality (VR).

Exoskeletons are wearable robotic devices that can 
provide support and enable upper or lower limb 
rehabilitation. Exoskeleton robots are attached to 
parts of the human body and generate different 
forces or torques which allow movement of the limbs. 
These devices are powered via a motor or hydraulic 
power and can also include sensors to monitor the 
rehabilitation process.

FES (functional electrical stimulation) involves using 
electrodes on the skin to send an electrical current 
to contract the muscles and therefore generate 
movement. This replaces the electrical signals that 
can no longer be transmitted by the damaged part 
of the brain and enables patients to use their own 
muscles to perform physical activities. Over time this 
helps to improve muscle strength and control.

VR (Virtual Reality) is a technology that involves the 
wearing of a headset to create an immersive virtual 
environment that mimics the real world.  Patients 
can engage in task-oriented, repetitive activities to 
build strength and practice movement patterns. The 
use of VR can be enhanced with the addition of AR 
(Augmented Reality) in which computer-generated 
images are superimposed on real-world objects, 

creating a safe environment for patients to interact 
with real-world challenges they might face in their 
day-to-day lives.

Each of these technologies has a number of 
advantages and disadvantages for patients and 
healthcare practitioners.

Exoskeletons provide the ability to stand and walk 
which can be empowering for those who would 
otherwise be confined to a wheelchair. Being able to 
balance and the ‘safe’ feeling of being supported 
by the exoskeleton improves the confidence of 
patients and therefore their willingness to participate 
in ongoing therapy. However, the devices are large, 
bulky and in some cases uncomfortable to wear. 
Users have reported that their gait feels strange or 
unnatural compared to what they will have been 
used to before their stroke occurred.

Many may not be eligible for rehabilitation treatment 
using an exoskeleton. Those who have experienced 
paralysis as a result of their stroke may not have 
the required bone density to support the device 
and people who have had severe strokes may not 
have adequate cognition to be able to understand 
how to use the technology. [5] Exoskeletons require 
powerful motors to be efficient which can prove 
to be very costly, making it more challenging for 
individuals and healthcare providers to access them 
as a form of therapy. 

FES (functional electrical stimulation) allows people 
to use their own muscles to perform physical 
activities, giving them a sense of independence 
and control. In contrast to the expensive and heavy 
exoskeleton, FES devices are more affordable and 
lightweight, making them more accessible and 
easier to use. They are discreet, portable and unlike 
bulky exoskeletons, they can be worn during activity 
or at rest, making them more versatile to the lifestyles 
of users. FES Devices are lightweight and cost 
effective making them more accessible to a wider 
range of patients.

There are however a few challenges associated with 
FES. Unsupported muscles rapidly become fatigued, 
and this limits the duration the device can be used 
for. Additionally, FES typically requires a lengthy setup 
which can be extremely time consuming. Surface 
FES systems in which the electrodes are applied to 
the surface of the skin can be inconvenient and they 
require assistance to apply them to the patient and 
ongoing support from family, carers or healthcare 
providers. Patients also find that as the electrodes 
are exposed on the skin, they can frequently get 
knocked or damaged. An alternative would be 
implanted FES systems which are placed under the 
skin, but these cannot be used until 18-24 months 
after the stroke has occurred, and this intervention 
may not be early enough to ensure the best 
outcome. [6]

Virtual Reality gives a cost-effective and easily 
accessible way for patients to engage in ongoing 
physical therapy by simulating real life objects and 

movement patterns.  Games using a VR screen and 
gloves enable stroke victims to re-develop physical 
skills in an engaging, entertaining and low-impact 
way. There is evidence to suggest that VR therapy 
facilitates recovery of full body movement and 
balance skills. The playing of games makes people 
in recovery feel motivated to remain consistent with 
their therapy, therefore increasing their chances of 
a successful outcome as compared to conventional 
therapies or therapies involving tedious, repetitive 
movements with no additional stimulation. There is 
an option to perform guided VR therapy remotely, 
which saves on travel expenses and time for patients 
and therapists alike.

More complex parts of the body, such as the 
hands, do not benefit as much from VR due to the 
challenges in simulating hand and finger movement. 
Prolonged use of VR can cause strain on the eyes, 
headaches and nausea which limits the amount of 
time the therapy can be used for and may deter 
some people from continuing with treatment. [7]

When considering the advantages and challenges 
of the above forms of rehabilitation treatment and 
which of them might give the best outcomes for 
patients, treatment providers are increasingly looking 
towards combining technologies. In doing this they 
hope to mitigate any disadvantages and maximise 
on positive results.

Whilst exoskeletons and FES used individually provide 
excellent rehabilitation opportunities, combining 
the two could create additional benefits leading 
to stronger outcomes. Exoskeletons with FES could 
be lighter, smaller and overall, easier to wear, 
providing comfort for the user and an increased 
work capacity as a result. Moreover, a wider range 
of movement patterns would be possible when using 
the two technologies in tandem. The combination 
of high-level controllers in the FES system and the 
low-level controllers driving the exoskeleton provide 
a rounded solution which utilises both the patient’s 
own musculature and the external support of the 
exoskeleton. Even so, there are difficulties presented 
by this combination.  Exoskeletons and FES devices 
are expensive, and a combined system could be 
even more expensive. Exoskeletons and FES can 
both be difficult to put on and take off, and a 
combined system might be too difficult to use. [8]

VR and FES can also complement each other 
well in stroke rehabilitation, as they both have 
strengths which work well together to engage 
patients and encourage them to be consistent 
with therapy. VR alone may not be sufficient for 
restoring motor function, especially in severe cases, 
whereas FES directly stimulates muscle contractions 
through electrical impulses. Combining VR and FES 
enhances the patient’s psychological and cognitive 
engagement while FES ensures effective muscle 
activation. [9] Both technologies complement each 
other in their use of high-level controllers: electrical 
signals to muscles in FES and vision-based systems 
utilised by VR.

In conclusion there are many technologies that 
can now be used in the therapeutic treatment of 
stroke patients. These technologies enable patients 
to increase their capability for movement and in 
turn their ability to be independent and express 
themselves within social environments, giving hope 
where there may have previously been none. Early 
rehabilitation is crucial in securing the best results 
and ensuring improved quality of life for patients 
and those around them. Exoskeletons, FES and VR 
can be used individually, but it is in combination 
and alongside other conventional therapies that 
they can shine in improving outcomes as well as 
reducing emotional strain and physical fatigue for 
patients, their families and care providers. While 
these technologies are still in the early stages of 
development, advancements and improvements 
are consistently being made and the future for stroke 
patients, their families, and healthcare providers 
looks exciting.
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prevent the outbreak spreading 
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Malaria is a very dangerous disease that threatens 
people’s health around the world. It is a life-threatening 
parasitic disease that is transmitted through the bites of 
infected female Anopheles mosquitos [4]. It can 
impact people by causing them to lose time at work or 
at school. In some cases, it can even lead to people’s 
deaths. Stopping the spread of this disease is one of 
the most important public health issues we have today.
There are many symptoms of malaria, which range 
from mild to severe. The most common symptoms of 
malaria are fever, vomiting, headaches and fatigue 
[8]. Some people report having body aches, nausea, 
loss of appetite and confusion. Symptoms can also 
include seizures, coma, jaundice and even death.

To understand the malaria lifecycle, it is important to 
look at the lifecycle in humans and the life cycle of 
malaria in mosquitos. In humans, the first step is that the 
person is bitten by an infected Anopheles mosquito 
[9]. The mosquito transmits the plasmodium parasite 
into the human’s blood, where it then travels to the 
liver [8]. Once in the liver, the parasite enters the liver’s 
cells and reproduces. The cells then burst, and the 
parasites enter the blood stream where they continue 
to reproduce in the red blood cells. The human then 
begins to show symptoms of malaria.

Image - Life Cycle of Plasmodium 
Source: https://www.geeksforgeeks.org/plasmodium-life-
cycle/

In mosquitos, the lifecycle begins when a mosquito 

bites an infected human [9]. The parasite is 
transmitted to the mosquito and travels to the 
mosquito’s intestines where fertilisation and 
development take place. Mature sporozoites then 
travel to the mosquito’s salivary glands.  When 
this infected mosquito bites another human, the 
sporozoites are transferred from the mosquito to the 
new human host.

It is very important to stop the spread of malaria, 
but it has been very difficult to treat or eliminate. 
There are currently many things that help to fight 
the spread of malaria, but none of them have 
been successful in stopping it entirely. Mosquito 
nets and house screens are helpful in reducing the 
spread of malaria [1, 3, 8]. We can also change the 
environment for mosquitos by drying up wet areas 
to make it harder for mosquitos to breed and by 
spraying insecticides to kill mosquitos [1, 8]. We can 
treat malaria with vaccines and medications, but this 
does not always work.

Also, climate change has caused the world to 
be warmer and wetter which makes a good 
environment for mosquitos [5]. If we try to do 
something about climate change then we may be 
able to do something to stop the spread of malaria. 
Lastly, new research is also showing some exciting 
new ways to fight the spread of this dangerous 
disease by developing new methods like genetic 
engineering which can change the DNA of the 
mosquitos, so they are resistant to the parasite that 
causes malaria.

One of the best ways to protect people from getting 
malaria is to try to prevent them from being bitten by 
mosquitos. This is a very ancient technique. Mosquito 
nets have been well known since the Middle Ages 
and there is a story about Cleopatra that says she 
slept under a mosquito net [8]. Although in our 
modern times it is possible to get screens for houses 
and mosquito nets that have been sprayed with 
special insecticides, which make them even better 
than just using a mosquito net by itself [1, 3].

Most of the deaths that result from being infected 
with malaria happen in children under 5 years old 
[4]. It is hard to protect young children as they often 
cannot have the same vaccinations or medications 
that an adult can have. In order to protect 
young children, screens need to be placed on all 
windows and doors in houses [1, 3]. Also, insecticide 
impregnated mosquito nets need to be provided as 
standard to every household with children in this age 
range [1]. Parents should also be educated in how 
to use them correctly in order to make sure all family 
members are protected properly [4].

In order to stop the spread of malaria, breeding 
areas for mosquitos need to be removed. This can be 
achieved through small scale water way engineering 
projects. Where this cannot be performed, the 
deployment of small, solar powered water pumps 
can be provided to villages to be placed in nearby 
standing water to help circulate the water to 
prevent mosquitos from laying their eggs in the 

water. After doing this there may still be mosquitos so 
local communities can spray insecticides to kill any 
remaining mosquitos. If the mosquitos can’t breed, 
malaria can’t spread.

Vaccines and medications are methods of trying to 
fight malaria. The aim of vaccines and medications 
is to treat and prevent malarial infections [8]. They 
are effective in killing the parasites that cause 
malaria, with medications showing the most 
reliability. Both are expensive and are not available 
in all places. They are also potentially side effects 
from the medications and vaccines. Additionally, 
some people are allergic to the vaccines and 
medications. New vaccines are in development, 
but they face the challenge that many target 
antigens are polymorphic, enabling evasion of the 
human immune responses [2]. Medications are also 
susceptible to the risk of drug resistance [3]. While 
these methods are not fool proof, they are often 
the first line of defence in the battle to eradicate 
malaria.

Recently, there has been a new breakthrough in 
the fight to stop the spread of malaria. Scientists 
have discovered a method to genetically engineer 
mosquitos [7]. Basically, mosquitos are either 
engineered to make them kill the parasite internally 
or the genetic engineering causes a reduction in 
mosquito populations. In the first case, scientist use 
genes from honeybees and frogs in the mosquitos 
so that the mosquitos create a substance in their 
intestines that kills the plasmodium parasite.  In the 
second case, scientists release male mosquitos that 
have been engineered to be sterile. They mate 
with female mosquitos, and a gene is passed to the 
female mosquito that kills them. Scientists are also 
exploring other genetic engineering techniques 
to help reduce the population of mosquitos and 
therefore reduce the spread of malaria.

From looking at these methods, it becomes possible 
to chart a strategy to prevent a malaria outbreak 
in Mali. Vaccinations and the use of medication is 
probably going to be difficult in this area because 
these are expensive technologies, and it may be 
hard to get them to people in rural areas. Perhaps 
the best place to start would be to provide local 
people with insecticide treated mosquito nets. 
However, local people must also be educated 
in their proper use. Local people should also be 
educated into the life cycle of the mosquito and 
how mosquitos breed. They can then remove areas 
of standing water near their homes.

At the same time, local governments in Mali could 
begin spraying insecticides to kill mosquitos. The 
government could also work with scientists to help 
release mosquitos that have been genetically 
engineered. They could also appeal to international 
foundations for assistance in vaccination programs 
and health treatment programs.

As we have seen, malaria is a public health threat. 
It causes symptoms that heavily impact infected 
humans, up to and including their deaths. The 

circular life cycle of the plasmodium parasite in 
humans and mosquitos creates a problem with 
trying to stop the spread of malaria because the 
infection process is continual. There are many ways 
that humans can try to stop the spread of malaria, 
ranging from using mosquito nets to genetically 
engineering mosquitos. Malaria has been around for 
a long time, but hopefully modern science will be 
able to tackle this dangerous public health threat.
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The brain is an infinitely complex and interesting 
organ that constantly drives and maintains both a 
human being and consciousness, something 
humanity has never been able to truly replicate. For 
centuries, humanity has studied the body and the 
brain, slowly piecing together how it functions. 
However, scientists back then could only study the 
brain after death, so the intricate system was never 
seen in action. In recent times, technology has given 
us the ability to see inside the body to see how the 
brain is working as it goes about its never-ending 
work. This essay will be looking at how effective the 
Electroencephalogram (EEG) device (which is a 
system for measuring surface brain activity) is as a 
tool in neuroscience, and how it is being used in 
current research on the effects of screens on 
developing young minds.

https://www.geeksforgeeks.org/plasmodium-life-cycle/
https://www.geeksforgeeks.org/plasmodium-life-cycle/
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Developmental neuroscience is the study of the 
changes the brain and nervous system undergo 
as the brain develops and grows throughout 
childhood, looking at the creation, linking and 
adjustment of neurons as the brain learns about and 
experiences the world around it. It also looks at the 
genetic and environmental factors that determine 
the development of the brain and understand 
how it develops and works, and what causes 
neurodivergences and neural disorders. This field is 
vital in helping to understand how to best encourage 
and help the brain to grow to its full potential, as well 
as recognising, preventing, or treating neural issues, 
such as epilepsy.

Fig.1. Lobes of the brain (Hiley, 2024, adapted)

The brain is made up of multiple areas on its 
surface known as lobes, which work together in a 
harmonious network that enables complexities like 
consciousness to exist. These lobes are shown and 
labelled in Fig.1. Each lobe of the brain has its own 
set of tasks to accomplish in everyday life, whether 
on their own or sharing larger problems with each 
other, such as how the Frontal lobe is responsible 
for problem solving and planning ahead, and 
the Occipital lobe takes input from the eyes and 
converts the signals into the images we see.

Fig.2. A diagram of a neuron (Hiley, 2024)

The brain is made up of neurons, which are the 
brain’s specialised cells shown in Fig 2 that carry 
and process little chunks of information such as 
sensory input, working together as a larger whole. 
Neurons are also capable of creating connections 
that aid the speed at which the brain can access 
necessary information. Old unused connections can 
be replaced to be part of a new one if they are 
deemed unnecessary, which is known as pruning. 
This manifests as forgetting a skill you haven’t used 
in years, or memories. This ability is more prominent 
in younger children and is known as neuroplasticity, 
or the malleability of the brain’s connections. 
Neuroplasticity is slowly lost after the brain finishes the 
main part of its development at around 25 years old, 
and it becomes harder to learn new things as the 
neuron pathways begin to set and later, degrade.

Fig.3. Various kinds of brainwaves as seen on an EEG 
device (Hiley, 2024)

The neurons and their connections function by 
sending electrical impulses to other parts of the brain, 
as well as to the rest of the body to instruct a part 
of the body to perform its function, whether this is 
conscious, such as moving muscles, or unconscious, 
such as a heartbeat. The electrical impulses can be 
detected when in large, synchronised numbers by 
electrodes on the scalp, which can show the activity 
as a wavy line on a graph, with the appearance of 
the wave showing the brain activity in that region, 
as shown in Fig 3. Lowest frequencies (0.5-4Hz, delta) 
are associated with sleep, and highest frequencies 
(35Hz, gamma) are associated with concentration 
and focus (Abhang et. al, 2016). However, one area 

of the brain can emit various wave frequencies 
simultaneously. Just one EEG recording can contain 
substantial data and multiple kinds of brain waves. 
Patterns can also vary by individual. This all makes 
interpretation of the graphs from EEG measurements 
a time-consuming task, even without artefacts 
(systematic errors or unwanted signals).

Fig.4. Schematic diagram of EEG electrode 
placement (Hiley, 2024)

One tool neurobiologists use is 
electroencephalography (EEG), which consists 
of electrodes placed upon the scalp in specified 
places (Fig.4), which measures the various 
brainwaves up to 1cm deep in the brain by picking 
up and recording the electric pulses from neurons. 
EEG has excellent temporal resolution, is able to 
pinpoint electrical signals to the millisecond, and is 
non-invasive and quick to set up, as well as being 
both affordable and portable, making it ideal for 
leaving the laboratory to visit areas outside of a fixed 
clinic to get more data without the impact of being 
in a laboratory. EEGs are not invasive or unpleasant 
to use, so it is easier to use on children, who are often 
the focus of neurodevelopmental studies. Outside 
of developmental neuroscience, EEGs can also 
diagnose a large array of conditions, such as stroke, 
brain tumours or Alzheimer’s disease (Victoria State 
Government Department of Health, 2024). However, 
it has poor spatial resolution: most EEG devices with 
fewer than 64 electrodes are unable to accurately 
pinpoint specific locations due to electrical signals 
dissipating across the scalp and because electrical 
impulses from smaller regions are miniscule. 
Electrodes often record artefacts that render any 
activity at that time unreadable and need to be 
manually filtered out, such as blinking. EEGs are only 
capable of scanning the surface of the brain and 
not its centre (Hiley, 2024).

One topic that can be studied within developmental 
neuroscience is the effects of high use of screen-
based technology during brain development. This 
area of study has important applications in real 
life, as with the growing number of devices and 
their increasing use due to convenience, children 
have more access to screens from earlier ages, 
which leads to worry over the effects of too much 
screentime in early life. These sorts of parenting 
questions can be answered by using EEG.

In one study, Zivan et. al (2019) measured the 
difference in attention spans and visual attention 
after a group of thirty children with no history of 
attention-based problems were spilt into two groups 
over 6 weeks. One group of children was given live 
person-based story telling sessions, whereas another 
group had the stories read to them via a screen. 
Afterwards, EEG was used to look at the differences 
in brain waves between the two groups. This study 
was carried out on the hypothesis that greater 
exposure to screens at an early age can lead to 
decreased attention spans and an increase in theta 
waves (Fig. 2) and a decrease in faster waves such 

as beta or gamma, as well as an increase in the 
theta/beta ratio in children, which is associated with 
ADHD (attention deficit hyperactivity disorder). It was 
concluded that the control group exhibited greater 
visual attention after exposure to live stories. EEG 
results also showed a greater connectivity between 
theta and beta bands in the group with screens, 
but not in the control group. In addition, exposure to 
screens early on had a correlation to EEG patterns 
associated with altered attention skills. Zivan et. al 
concluded that, while the evidence supported the 
idea that screens have a negative influence on 
cognitive skills compared to human interaction, the 
mechanism of the screen’s effect on the brain is not 
clear enough to make a full decision. This experiment 
was successful in terms of control variables, making 
sure the children were of similar starting points in 
terms of attention, and they were able to make a 
valid conclusion from both their findings and those of 
other studies.

In another study, Zivan et. al (2023) looked at 
the differences in which areas of the brain were 
activated when reading from a screen compared 
to reading from paper. They got fifteen 6-8-year-
olds to read unillustrated, age-appropriate texts, 
reading a printed text or a digital text while wearing 
an EEG. They found that, when reading a printed 
text, there were more high frequency waves such as 
beta and gamma in areas related to reading such 
as language interpretation, whereas for reading a 
screen text, there were more low frequency waves, 
such as theta and delta. This evidences reduced 
focus when reading from a screen rather than 
paper. In conclusion, this agrees with AAP (American 
Academy of Paediatrics) guidelines on favouring 
paper reading and suggests avoiding screens for 
beginner readers. The study’s use of EEG here was 
effective because the un-invasive nature of the 
procedure makes it easier to perform certain tasks, 
such as reading, without the artefacts created by 
the effects of a more invasive piece of equipment.

A third paper, Farah et. al (2019) looked at the effect 
of dialogic reading (DR) compared to a similar, 
screen-based activity. They took thirty-two children 
of 4-6 years and split them into two equal groups, 
one of which took part in a DR session and the 
other in a screen-based story, and then both groups 
were evaluated with a behavioural assessment and 
comprehension task while wearing an EEG. The 
group who took part in the DR showed a greater 
vocabulary and lower functional connectivity, linked 
to a greater understanding of the story and an 
increase in vocabulary, whereas the group using the 
screen activity showed no changes in vocabulary 
or connectivity. This shows a beneficial effect of DR 
in younger school years and in attention-associated 
EEG bands. This experiment’s use of control variables 
and EEG on young children is useful in both not 
interfering with results by wearing it and through its 
quick process allowing for clear readings.

I have looked at three studies that use EEG to see 
differences between children learning through a 

screen versus learning through human interactions 
or printed paper, observing differences in brain 
wave patterns after the interventions (Zivan et. 
al, 2019; Zivan et. al, 2023; Farah et. al, 2019). 
Overall, the studies all indicate that screens have a 
(potentially long-lasting) detrimental effect on the 
development of children’s brains, although the lack 
of understanding of the exact mechanism behind 
this makes it hard to make a full conclusion. The 
use of EEG has been effective here and created 
noteworthy results, which fit hypotheses created from 
the results of previous experiments and so can be 
assumed to be correct. EEG devices were incredibly 
useful in and well suited to this undertaking due 
to their portability to allow them to be taken into 
schools, and their unintrusive nature meant that the 
brain’s function was not impaired by the distracting 
or stressful presence of large, loud equipment, 
especially ones that impair movement or vision 
required to complete tasks, such as functional 
magnetic resonance imaging (fMRI), on the children. 
Thus, I conclude that, despite its time-consuming 
nature to remove artifacts caused by fidgeting or 
active children and poor spatial resolution (that 
would hopefully be improved later on by having 
more and smaller electrodes on portable EEGs), its 
successful results, efficiency, having the least impact 
on the results due to being ignorable during testing, 
and the portability makes results more accurate. 
By being in the natural environment of this event, a 
school, rather than a laboratory, makes EEG the most 
effective method for studying the development of 
children’s brains.
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Introduction

The heart, an important muscle, located in the 
middle of the chest between our lungs and tilted 
slightly to the left [1], has been the focus of this 
research. The heart is part of a circulatory system 
responsible for pumping blood, oxygen and nutrients 
around the body to every cell and organ. How 
efficiently the heart works is impacted by lifestyle 
choices such as smoking, a poor diet, having little 
exercise, being overweight and drinking alcohol [2].

Whilst poor lifestyle choices can negatively affect 
how hard the heart needs to work, the heart is 
designed to work harder, and beat faster, during 
exercise than when at rest, to deliver more oxygen 
and nutrients to the parts of the body that need 
more of it. Exercise is important for heart health and 
helps it be more efficient [2].

Research question

In this research the dependent variable is heart 
rate, and the independent variable is exercise. This 
research aims to look at the effect of exercise on 
heart rate by considering the following research 
question:

What effect will 90 seconds of star jumps have on the 
heart rate of 10- and 11-year-olds?

The research hypothesis is:

Star jumping for 90 seconds will increase the heart 
rate of 10- and 11-year-olds into the vigorous heart 
rate zone.

The heart and how it works during exercise

The heart’s structure is sometimes compared to a 
two-story house with four rooms, two on each floor 
[3]. Each of these rooms are called a chamber. The 
top two chambers are called the left atrium and the 
right atrium. The bottom two chambers are called 
the left ventricle and the right ventricle. These are 
the two downstairs ‘rooms’ or chambers. Each of 
these chambers has a valve or ‘door’ which opens 
and closes to keep blood flowing in one direction [4].

De-oxygenated blood (blood with no nutrients or 

oxygen in it) [1] enters the heart in the right atrium 
and then goes through a valve called the tricuspid 
valve, to the right ventricle (upstairs to downstairs) 
[4]. From here it is pumped through another valve 
(pulmonary valve) to the lungs where the blood is 
oxygenated (here it picks up oxygen and nutrients). 
This oxygenated blood is then brought back to the 
heart and enters the left atrium. It goes through 
a third valve (mitral valve) to the left ventricle [4]. 
The oxygenated blood leaves the heart through a 
fourth valve (aortic valve). This blood is carried by 
the aorta, the largest artery, to the circulatory system 
which takes oxygen and nutrients to all parts of the 
body [3]. The cycle then repeats. Blood flows around 
our body through three different types of blood 
vessel called arteries, veins and capillaries [1].

All parts of the body need oxygen and nutrients. 
There are times when parts of the body need more 
oxygen and nutrients. One example of this is during 
exercise. During exercise, muscles work harder and 
need oxygen and nutrients for energy, and they gain 
this from oxygenated blood. Muscles work harder 
during exercise and need more oxygen because 
they need more energy to continue to squeeze and 
contract [5]. The heart beats faster so that more 
oxygenated blood can reach the muscles that need 
it.

Looking at resting and active heart rates, and 
the difference between them, is what allows us 
to understand how healthy the heart is and how 
efficiently it is working. The more a person exercises, 
the better the muscles get at being able to draw 
oxygen from the blood [7]. This means the heart 
doesn’t need to work as hard to pump blood to 
the muscles [5]. Research has been done that tells 
us how hard our heart is working during exercise at 
different ages by comparing active and resting heart 
rates. For heart health it is recommended that adults 
do 150 minutes of moderate to vigorous exercise 
every week and that children do an hour a day [6]. 
The image below shows the estimated heart rates for 
10-year-olds for different exercise zones [8].

Image - estimated heart rate zones for a 10 year old. 
Source: Government Guidance, 2019.

The heart is designed to beat faster and slower 
based on what the body needs. This was tested by 
looking at the effect of exercise on 10-year-olds.

Method: The experiment

7 participants aged 10 and 11 years old were asked 
to record their resting heart rate for 1 minute after 
sitting. Participants were all asked to complete 90 
seconds of star jumps and their heart rates were 
recorded again. This was timed to make sure 
everyone had completed the same duration. This 
was also then repeated to gain another active heart 
rate measure to ensure precision and reliability. The 
mean of the two was then taken.

This experiment kept participants to this age range 
because age can also be a variable for heart rate. 

This research was interested in the effect of exercise 
(independent variable) on heart rate (dependent 
variable), not age. 10- and 11-year-olds are less likely 
to have felt the long-term negative impact of poor 
lifestyle choices on their heart, so this also controlled 
for another variable.

It was also thought that this age group should be 
having regular exercise due to activities in school. 
This should mean the heart does not have to beat at 
its fastest during 90 seconds of star jumps. The heart 
might respond in a similar way across the group of 
participants because there are fewer variables.

Findings

The data for the 7 participants, four male and 
three female, are described in Table 1 and then 
summarised in Table 2.

Table 1

Heart rate after 90 seconds 
of star jumps

Partici-
pant

Age Gen-
der

Resting 
heart 
rate

Attempt 
1

At-
tempt 2

Mean

Hakim 10 M 68 130 142 136
Hanisha 11 F 78 135 145 140
Huan 10 F 83 140 130 135
Harry 11 M 70 128 128 128
Hans 11 M 65 130 132 131
Ava 10 F 88 164 164 167
Azlan 11 M 64 144 132 138

 
Table 2

Mean heart rate of participants 
after 90 seconds of star jumps

139

Median heart rate of partici-
pants after 90 seconds of star 
jumps

136

Heart rate range of participants 
after 90 seconds of star jumps

128-167 (difference of 39 
BPM between highest and 
lowest)

All participants’ heart rates were in the vigorous 
heart rate range [8] (131-150 beats per minute) after 
90 seconds of exercise except one, Ava (see image 
1 [7]). This result might be due to the exercise having 
a greater impact or might be because of limitations 
of the research.

Research Limitations and conclusions

The research hypothesis:

Star jumping for 90 seconds will increase the heart 
rate of 10- and 11-year-olds into the vigorous heart 
rate zone.

This cannot be rejected because there is evidence 
that it was correct - the mean and median heart 
rates across the group were both within this range. 
All participants except one had a mean heart rate 
within the vigorous heart rate zone but the one 
participant with a different, higher, heart rate zone 
means it cannot be fully accepted without further 

investigation. There were variables that were not 
controlled that might have impacted this. Possible 
ways to make the research more reliable are listed in 
the table below:

Table 3. Ways to make the test more reliable

•	 Have a larger group of participants.

•	 Have the same amount of time for sitting before recording 
resting heart rate (we do not know what people were doing 
immediately before) and doing something not stressful as this 
can impact heart rate.

•	 Ask participants if they had any heart conditions that might af-
fect heart rate as this is another variable.

•	 Same environment for the experiment for all participants as 
heat can affect heart rate.

•	 Same understanding of star jumps- some people may not have 
done it correctly or more (or less)

•	 vigorously, meaning their heart rate did not increase as it 
should have.

•	 Timing each part of the experiment and making sure heart rate 
was at a resting level before taking the second measure.

•	 Use a heart monitor for better precision and accuracy- or 
teaching people how to record heart rate so it was done in the 
same way by everyone.

•	 Recruiting more participants from different areas and with 
different lifestyles (e.g. those who exercise a lot and those who 
don't) and equal numbers of male and female) so we could 
say this was true of most 10-and 11-year-olds.

Repeating the experiment and controlling the above 
variables would help in deciding  
whether to accept the hypothesis.

This research can help people to understand if 
their heart rate following exercise is what would 
be expected (e.g. how close it is to the mean 
for that age group). If it is not, it could be a sign 
to increase exercise and make healthier lifestyle 
choices or, if very different, to see a doctor to rule out 
cardiovascular diseases. This might be the case for 
the participant with the higher heart rate. The more a 
person exercises, the better the muscles get at being 
able to draw oxygen from the blood. This means the 
heart doesn’t need to work as hard to pump blood 
to the muscles [5]. 

This also tells us that star jumps can be an effective 
exercise that could be easily done without needing 
to spend money and that could help people have 
more vigorous exercise which is important for the 
heart. Research says that 150 minutes of exercise 
three times a week is important, or an hour a day for 
children [6]. Star jumps could form part of this daily 
exercise.

This research could also be repeated for different 
age groups to understand if it impacts different ages 
differently.

Knowing average heart rates for age can help 
people to become fitter. As you improve, heart rate 
does not need to increase as much with the same 
exercise because the muscles get better at being 
able to draw oxygen from blood [7]. It can also help 
people to know when to increase their exercise 
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so the heart benefits most [5]. Knowing average 
heart rates for different age ranges for a particular 
exercise could help people and doctors to quickly 
understand if individual patients have healthy hearts. 
90 seconds of star jumps would be an easy test 
for a doctor to complete with a patient during an 
appointment or for people to use themselves to test 
their fitness levels over time.
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What is Additive Manufacturing?
 
Additive Manufacturing (AM), also known as 3D 
printing, is an industrial process of adding material 
together layer by layer to create a three-dimensional 
object from a digital design. The entire process 
is computer-controlled, where the final product 
formed is a perfect replica of the corresponding 
3D CAD model (digital design) input into the CAD 
software in the earlier stage of the process.

Additive Manufacturing process

AM starts with a Computer-Aided Design (CAD) 
model created in any relevant CAD software, such 

as PTC, Creo, SolidWorks, Fusion 360, etc. This 3D 
CAD model file is saved in a relevant format, mostly 
STL or OBJ, which is then loaded into a printer-
compatible slicing software. After the file is input into 
the printer, the CAD model is sliced and converted 
into a geometric code (G-Code) - a type of code 
that the printer is able to understand. The 3D printer 
then traces the G-Code, adding one layer at a time. 
This process continues, adding layers upon layers 
and forming support structures where needed until 
the final product is produced. In the final step of 
3D printing, the produced object undergoes post-
processing, depending on the material and type of 
product. This is illustrated in figure 1 and figure 2.

Figure 1. Additive Manufacturing Process [1]. 
Figure 2. A 3D printer nozzle [2].

Methods of Additive Manufacturing based on 
material state

AM uses several different methods based on material 
state (liquid-based, solid-based, and powder-based). 
Within each category, there are different techniques, 
such as for liquid-based - Stereolithography (SLA) 
and MultiJet/PolyJet 3D printing; for powder-based - 
Selective Laser 

Sintering (SLS) and Selective Laser Melting (SLM); 
and for solid-based - Fused Deposition Modelling 
(FDM) and Laminated Object Manufacturing (LOM) 
[3], among others. I will explain some of these 
methods further in my assignment. These methods 
use distinct materials to produce complex-shaped 
products, allowing for applications such as hybrid 
manufacturing - where AM parts are integrated 
with traditional manufacturing methods - and multi-
material printing, where objects are printed with 
different materials in a single build.

Materials used in 3D printing

There are numerous plastic materials available for 
3D printing, and each material has its own unique 
qualities that make it best suited for specific use 
cases. Some of the materials used in 3D printing 
include titanium, stainless steel, aluminium, tool steel, 
and nickel.

Titanium Stainless 
Steel Aluminium Tool Steel  Nickel Alloys 

Light-
weight

Excellent 
mechan-
ical char-
acteristics  

Strong 
and hard

Highly 

resistant 
to heat, 
oxidation 
and acid

Has high 
strength

High 
ductility

Resistant 
to corro-
sion

Light-
weight  

Durable 

Strong 

Has good 
thermal 
properties  

Hard  

Scratch-re-
sistant 
material  

Can be 
used 
to print 
end-use 
tools and 
other high-
strength 
parts  

Have high 
tensile, 
creep and 
rupture 
strength

Resistant to 
heat and 
corrosion

Thermoplastics vs thermosets  

There are also other materials used in AM: 
thermoplastics and thermosetting plastics 
(thermosets). Thermoplastics are polymers that 
can be softened through heating and then 
processed using methods such as extrusion, injection 
moulding, thermoforming, and blow moulding. The 
main feature that sets thermoplastics apart from 
thermosets is their ability to go through numerous 
melting and solidification processes. There are no 
cross-links between the polymer chains, and there 
is no chemical bonding between the polymers; 
therefore, the process is reversible. This makes 
recycling or melting and reusing thermoplastics 
feasible. On the other hand, thermosets are polymers 
that are resistant to heat and have irreversible 
chemical bonds. This is because thermosets have 
strong covalent bonds between the polymer chains, 
which increase the cross-link density. The cross-linking 
happens during the curing process, which is induced 
by heat, light, or any suitable radiation. Thermoset 
plastics decompose when heated rather than 
melting and will not reform upon cooling. This makes 
recycling thermosets or returning the material to its 
base ingredients impossible [4].

What materials cannot be used in 3D printing? 

However, there are also materials that cannot be 
used in AM. These include: 

•	 Solid wood (although a mixture of PLA and wood 
grain can be used)

•	 Fabric/cloth

•	 Paper

•	 Rock (although volcanic materials like anhydrite 
or rhyolite can be melted)

•	 Fibre

•	 Forged materials (materials with minimal defects 
and very high strength) cannot be 3D printed, 
although some post-processing can improve 
properties

•	 Nuclear fuel rods (molten radioactive uranium is 
not a pleasant material to work with).

These materials are not suitable for 3D printing 
because certain materials cannot be easily 
converted into a semi-liquid state or burned, due 
to limitations in the technology and the need for 
materials to be able to melt and solidify during the 
process [5].

Additive Manufacturing vs conventional methods

Additive manufacturing is a process where a 3D 
object is created by adding material together layer 
by layer. Conventional manufacturing methods 
include joining, forming, and casting, but primarily 
involve subtractive manufacturing, where material 
is removed from a raw material to achieve the 
final object with precise shapes and dimensions. 

Although both manufacturing methods process in 
different ways, they both use CAD software models 
to produce products. Additive manufacturing is well-
suited for rapid prototyping, which focuses on quick 
design iterations, as well as small-batch production 
of complex parts and on-demand manufacturing, 
while subtractive manufacturing is preferred for high-
precision prototyping and large-scale production [6].

Pros and cons of Additive Manufacturing   

Additive manufacturing has its own benefits and 
drawbacks. Additive manufacturing produces less or 
no waste compared to subtractive manufacturing 
methods, as material is added rather than removed. 
Additive manufacturing can produce complex 
geometric shapes, such as organic shapes - 
including human faces, plants, and sculptures - 
allowing for more freedom of design than subtractive 
manufacturing. The additive manufacturing process 
is more flexible than the subtractive manufacturing 
process, because it builds layer by layer, enabling 
the process to be paused, modified, or adjusted 
mid-print by switching materials, updating designs, or 
adding extra parts. However, additive manufacturing 
is a time-consuming process and requires specific 
skills, such as programming/IT skills to design the CAD 
model. It requires expensive equipment, and some 
final parts need finishing processes. Although additive 
manufacturing is well-suited for rapid prototyping, it 
is generally less efficient for mass production of large 
products due to slower processing times compared 
to traditional methods such as injection moulding or 
CNC machining.

Applications of Additive Manufacturing  

Several industries, including aerospace, architecture, 
automotive, consumer goods, and the medical 
and dental fields, use both additive manufacturing 
(3D printing) and subtractive manufacturing [6]. 
However, the industry that has embraced additive 
manufacturing the most is the aerospace sector. 
The aerospace industry uses 3D printing to produce 
lightweight components and designs for aircraft, 
reducing fuel consumption and operational costs 
[7]. Examples of lightweight components produced 
by 3D printing in the aerospace industry include 
cabin brackets, harnesses, sensor mounts, and 
other industries, such as medical devices, dentistry, 
mechanical engineering, and automotive, are 
also rapidly adopting additive manufacturing 
technologies [7,8].

Different categories of Additive Manufacturing: 
liquid-based, solid-based and powder-based   

There are several different technologies used in 
additive manufacturing (AM), depending on the 
type of material. Three common types are solid-
based, liquid-based, and powder-based additive 
manufacturing.

Liquid-based Additive Manufacturing  

Liquid-based additive manufacturing systems build 
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parts by using a vat of photocurable liquid resin, 
an organic material that solidifies when exposed to 
light, typically in the UV range. The light cures the 
resin near the surface, forming a thin, hardened 
layer. Liquid-based technologies include SLA 
(stereolithography) and PolyJet.

Figure 3. Powder Bed Fusion Process [9].

Features SLA PolyJet 

Process UV lasers cure pho-
topolymer resin layer 
by layer  

Set photopolymer drop-
lets curved by UV light  

Materials  Photopolymer resins 
(rigid or flexible) 

Wide range of pho-
topolymers including 
multi-Multiple nozzles: 
Allows use of different 
materials simulta-
neously. Variety of 
colours: Can print in 
multiple colours

Strength  Parts are brittle (ther-
moset materials)  

Wide range of materials 
used that have vari-
able properties - so the 
strength varies  

Surface 
finish  

Smooth surface finish 
with high details  

Excellent finish - smoother 
than SLA - with combined 
colours and textures  

Applica-
tions  

Used for prototyping, 
dental models, jewel-
lery, art  

Used for prototyping, 
medical models, consum-
er products 

Cost More affordable for 
single-material parts  More expensive due to 

multi-material capability 

Pros and 
Cons  

 

Advan-
tages  

Disad-
vantag-

es
Wide 
range 
of resin 
materials  

High 
accura-
cy and 
detail 

Typically 
require 
post-pro-
cessing 
steps 
 
Limited 
material 
strength 

 

 

Advan-
tages 

Disad-
vantag-

es 

Multiple 
nozzles: 
Allows 
use of 
different 
materials 
simulta-
neously. 

Can 
print in 
multiple 
colours. 

Support 
struc-
tures are 
easy to 
remove. 

 

High 
initial 
cost 
for the 
printer. 

Signif-
icant 
energy 
and 
ma-
terial 
costs. 

Can 
be 
slower 
for 
large 
prints 
com-
pared 
to 
other 
meth-
ods. 

 

Solid-based Additive Manufacturing  

Solid-based additive manufacturing systems use 
solid materials - such as filaments, wires, sheets, or 
pellets - as the primary medium to create the part 

or prototype. One of the solid-based technologies is 
FDM.

Figure 4. Schematic Diagrams of Bulk Solid-Based AM 
Technology [10]. 

Feature  FDM 

Process Uses extrude metal rods held together by poly-
mer binders - melts and extrudes thermoplastic 
filament  

Materials  Thermoplastics (PLA, ABS, TPU) 

Strength  Moderate strength  

Surface finish  Visible layer lines  

Applications  Hobbyist prints, rapid prototyping  

Cost Low  

Pros and 
cons Advantages Disadvantages 

•	 Affordable 
compared to 
other 3D printing 
technologies 

•	 Easy to set up and 
operate. 

•	 Lower resolu-
tion than SLA or 
PolyJet. 

•	 Visible layer 
lines, needs 
post-process-
ing. 

 

Powder-based Additive Manufacturing  

Powder-based additive manufacturing is a process 
where a material, in powder form, is bonded 
together to create solid, functional parts layer by 
layer. The binding can be done by either using heat 
to cause partial or complete melting and fusion of 
the powder material or by introducing a binding 
agent to the powder. One of the most common 
powder-based technologies is Selective Laser 
Sintering (SLS). [11]

Figure 5. Sheet Lamination [12].  

Feature  SLS 

Process  Laser sinters powdered material  

Materials  Thermoplastics (e.g. nylon) 

Strength  Strong, functional parts  

Surface 
finish  Rough - requires post-processing  

Applica-
tions  Functional prototypes, lightweight parts  

Cost High costs  

Pros and 
cons  Advantages  Disadvantages  

No need for 
support structures 
(powder supports 
the part). 

Minimal material 
waste due 
to powder 
reusability. 

Can produce 
complex 
and intricate 
geometries. 

High initial equipment 
and material costs. 

Powder handling 
requires safety 
measures to avoid 
inhalation. 

Limited to specific 
materials, mostly 
thermoplastics. 

 

Additive Manufacturing in industries - applications 

3D printing in Nike (fashion industry)

Figure 6. Nike Flyprint 3D Printing Process [15].

Nike incorporated 3D printing into the footwear 
industry as early as 2013. Initially, the company went 
through an experimental phase to determine the 
best application for the technology in its products. 
During this phase, Nike developed and released the 
Nike Vapor Laser Talon - the “first-ever football cleat 
built using 3D printing technology.” The company 
used Selective Laser Sintering (SLS) to manufacture 
the plate of the cleat, using a proprietary material. 
Interestingly, the Nike Vapor Laser Talon weighed 
just 156 grams and was designed to provide optimal 
traction on football turf, helping athletes maintain 
their “drive stance” for longer periods [13].

Additive manufacturing (3D printing) has provided 
Nike with many benefits, but it also faces challenges. 
Some of the benefits Nike has gained from using 3D 
printing include faster prototyping, customisation 
(allowing for the production of custom-designed 
footwear tailored to an athlete’s specific needs, 
such as personalised fits and unique performance 
features), and potentially lower costs. Additionally, 
3D printing enables the creation of complex designs 
while reducing material waste. However, challenges 
include high initial costs - due to the expense of 3D 
printing technology, equipment, and infrastructure 
- limited material variety, and slower production 
speeds for high volumes, as 3D printing can be 
slower than traditional manufacturing methods [14]. 

Future of Nike with 3D printing  

Given that additive manufacturing has provided 
manufacturing efficiency, product quality, speed to 
market, and general brand equity for Nike, they are 
considering taking it forward rather than relying on 
partnerships with specialty additive manufacturing 
technology companies and developing proprietary 
technology and methods in-house. In the long 
run, Nike would also use 3D printing for prototypes 
and produce its other products, including apparel, 

equipment, and accessories. Initially, shoes have 
seen more applications of additive manufacturing 
since the material (resin or powder) and design 
(organic, stable shape) of soles are more conducive 
to the technology. However, more research 
into 3D printing and recent advancements in 
additive manufacturing are allowing it to be used 
with other materials and offer more variability in 
design [16]. Moreover, Nike could also use AI and 
machines to analyse athlete data and create 
shoes with optimised structures specific to consumer 
preferences, enhancing their performance in the 
market. 

3D Printing in healthcare 

Figure 7. Medical 3D Printing [18].

3D printing is also utilised by the medical industry 
for both clinical and research-based healthcare 
activities. It involves creating physical replicas of 
anatomical structures using 3D printing (also known 
as additive manufacturing) processes. A digital 
computer model is used to describe the structures 
that need to be printed. The printer is provided with 
patient-specific models for 3D printing, which are 
obtained from 3D imaging processes such as MRI 
and X-ray CT. Small batches (even single-unit ones) 
can then be manufactured due to the flexibility, 
speed, and relatively low cost of the 3D printing 
process. The models themselves help hospitals and 
other point-of-care (POC) organisations in planning 
surgeries and can also serve as aids for teaching or 
explaining complex medical concepts, such as to a 
patient about to receive surgery [17]. 

Benefits of using 3D printing in healthcare  

An advantage of 3D printing organs in healthcare 
is that it allows doctors or surgeons to visualise and 
explore complex anatomy in a three-dimensional 
form. 3D printed models serve as convenient tools for 
trailing the placement of implants and other medical 
devices, as well as for planning surgical procedures. 
Advancements such as multi-colour and multi-
material printing can also make it easier to recreate 
the surgical environment for better planning before 
surgery and during the procedure. These models 
work well alongside on-screen images and help 
doctors feel more confident in their decisions [17]. 

Challenges of using 3D Printing in healthcare  

However, there are challenges associated with 3D 
printing in healthcare. One of these is the lack of 
regulations. Because 3D printing is a new technology, 
there are no clear guidelines to ensure that 3D 
printed medical devices are safe and effective. 
Another drawback is the high cost of purchasing 
3D printers and the materials required, which 
are often much more expensive than traditional 
manufacturing materials. Finally, producing 3D 
printed medical models requires specific skills and 
expertise. To gain these skills, individuals need to 
be trained, which can be an additional cost for 
businesses or the healthcare industry [19]. 

https://www.researchgate.net/publication/342684893/figure/fig5/AS:11431281212513387@1702651012564/Schematic-diagrams-of-bulk-solid-based-AM-technology-main-methods-a-LOM-b-FDM-c.tif
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The future of 3D printing in healthcare  

The use of anatomical models will become standard 
in surgery. 3D printed surgical guides and implants, 
on the other hand, will be used where the benefits 
are greatest, followed by advanced 3D printed 
models for surgical simulations in more complex 
surgeries. 3D bioprinting, which involves printing 
organs, is still some time away, but development 
is progressing rapidly. The use of virtual and 
augmented reality in combination with 3D printing 
has significant potential for complex surgeries, 
particularly those with high visual-spatial complexity 
and extensive anatomic variation. The physician 
also predicts a strong demand for custom-made 
medical implants and surgical instruments tailored to 
individual patients. One of the leading applications 
of 3D printing in surgeries is in orthopaedics and 
orthopaedic oncology, particularly in complex 
reconstructive procedures, followed by cranio-
maxillofacial surgeries, neurosurgeries, and 
cardiology. However, more studies are needed 
across specialties and for different types of patients 
[20]. 

How can 3D printing improve daily life? 

3D printing can significantly improve daily life by 
enabling personalised solutions (such as printing 
objects at home or in shops), facilitating repairs and 
replacements, fostering creativity, and promoting 
sustainability through on-demand production and 
reduced waste. For example, 3D printing can be 
used for everyday needs, like creating custom 
glassware, which is becoming increasingly popular. 
Using 3D printing technology, we can print glasses at 
home, offering personalised customisation through 
one-to-one parametric design based on each 
customer’s scanned face. Furthermore, 3D printing is 
transforming people’s lives by enhancing quality of 
life, improving industrial production efficiency, and 
by transforming today’s industries [21].

Conclusion 

Overall, I believe that 3D printing can significantly 
improve our lives while enhancing productivity 
and creativity in high-tech industries through its 
innovative approach to creating objects. It allows 
industries to be more sustainable by producing less 
waste compared to conventional manufacturing 
methods. In the business world, companies can use 
3D printing to produce high-quality and innovative 
products, fostering creativity. This helps businesses 
elevate their brand image and satisfy customer 
needs and desires. For example, in the aerospace 
industry, 3D printing is particularly valuable for 
creating lightweight parts for aircraft, which improves 
fuel efficiency and reduces operational costs. The 
technology has led to the development of various 
advanced materials and techniques that can be 
used in additive manufacturing. 

However, implementing 3D printing requires a 
significant investment of time and money for 
research and development, which can be very 

expensive. The cost of purchasing the necessary 
equipment and materials can also be a barrier for 
industries. Moreover, 3D printing can be a time-
consuming process. Despite these challenges, it 
is worth the effort, as 3D printing has the potential 
to transform daily life and enhance industrial 
performance. Additionally, it is a fun and creative 
technology to work with, allowing for endless 
possibilities in design and production.
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