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Timetable and Assignment Submission 
 

Timetable – Tutorials 

Tutorial Date Time Location 

1     

2    

3    

4    

5    

6 (Draft assignment 
feedback) 

   

7 (Final assignment 
feedback) 

   

 

Timetable – Homework Assignments 

Homework Assignment Description Due Date 

Tutorial 1 Baseline assessment  

Tutorial 2   

Tutorial 3   

Tutorial 4   

Tutorial 5 Draft assignment  

Tutorial 6 Final assignment  

 
Keeping in touch with your tutor 
You will be invited to join our online platform, the Hub, so you can keep in touch with your tutor 
throughout the programme. Here you will be able to message your tutor, submit and receive 
feedback on your homework and access tutorial resources. Your Lead Teacher will give you 
instructions for logging in for the first time. They'll also give you your login details which you can write 
down below. If you need any support on how to use the Hub, you can find helpful videos on The 
Brilliant Club’s channel on YouTube.  
 

Username Password 
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Course Rationale 
The recent COVID19 pandemic stopped the world in its tracks, affecting people of all ages and 
impacting healthcare systems across the world. These effects would have been much larger and 
lasted much longer had it not been for the development and roll out of effective vaccines at 
unprecedented speed.  The development of novel vaccines usually takes much longer; typically 
taking up to thirty years – so how were these vaccines developed so quickly and what might this 
mean for the future of vaccination programmes?  
 
This course will focus on the history of vaccination, how it developed from variolation, first described 
in Asia and Africa hundreds of years ago, and how this process was adopted by European scientists 
in recent centuries. It will also consider the future of vaccination: what are the existing strategies for 
vaccine design, and how might these evolve? There will be a particular focus on COVID vaccines 
and discussion of where the future may lie for vaccine development. The pharmaceutical industry 
and world leaders are taking lessons learned from the COVID-19 pandemic to prepare for future 
pandemics. This course will consider how scientific knowledge and research can help to ensure 
that diseases can be controlled before a pandemic breaks out.  
 
Tutorial 1 will focus on how vaccines work and why they are so important. In the second tutorial we will 
review the history of vaccination, looking at how vaccines have changed since they were first 
discovered. We will review the main types of vaccines, focusing particularly on RNA vaccines, which 
came to prominence during the COVID19 pandemic and are particularly novel. Our third tutorial will 
focus on the course of the recent COVID19 pandemic and the method of RNA vaccine design. In 
Tutorial 4, we will turn our attention to how vaccines might be used in the future, and how new 
technologies might affect this. Throughout the course, we will apply analytical and evaluation skills to 
concepts learned, enhance our understanding of immunology, and predict new directions in vaccine 
development.  

At the end of the course, you will be asked to produce a final assignment, in which you will think about 
how you would respond to an outbreak of a disease. Your course handbook and your notes from your 
tutorials will help you complete your final assignment. 

 

 

 

 

Front cover image taken from Nishat (2020) How could we distribute a COVID-19 vaccine fairly and 
effectively? [online] Open Access Government. Available at: 
https://www.openaccessgovernment.org/covid-19-vaccine/87987/ [Accessed 22 Aug. 2024]. 

 

 

 

The Brilliant Club is a registered charity in England and Wales (no. 1147771) and Scotland (no. SC048774).  

The Brilliant Club is a registered company limited by guarantee in England and Wales (no. 7986971). 

This course was designed with the support of the Department for Infectious Diseases at Imperial College, 
London.  The Brilliant Club would like to offer the team it’s thanks for their work and for being so 
committed to our mission. 
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Mark Scheme Table  
 

   Subject Knowledge  Critical Thinking  Written Communication  

1st 

The work shows 
a deep knowledge and 
understanding of key ideas and 
scientific methods, working with 
relevant sources.   

Knowledge is used to build and 
support very rational scientific 
arguments and explanations  

Analyses key scientific 
evidence and arguments. Interprets 
meaning and makes connections.   

Decides on the strengths and 
weaknesses of arguments and 
backs arguments up with scientific 
evidence. Understands the relative 
importance of arguments.    

Brings information together to form 
conclusions.  

The work has a coherent flow and is 
well structured.   

The writing style is appropriate; key 
terms are used accurately and 
effectively to support the arguments 
and explanations made.  

There are no, or very few, errors in 
spelling or grammar.   

Consistent referencing; matching the 
style taught in the course.  

2:1 

The work shows an understanding 
of key ideas and scientific 
methods, using relevant sources.  

Knowledge is used to build and 
support strong scientific 
arguments and explanations.  

Analyses key scientific 
evidence and arguments.  

Recognises and uses scientific 
evidence and arguments. Decides on 
the strengths and weaknesses of 
arguments and backs up arguments 
with scientific evidence.   

Shows some understanding that some 
arguments are more important than 
others.  

The work is well-structured.  

The writing style is appropriate; key 
terms are used correctly.  

There are few errors in spelling or 
grammar.   

Mostly consistent referencing; 
matching the style taught in the 
course.   

2:2 

The work shows an understanding 
of key ideas and scientific 
methods, with no major errors.  

Beginning to apply this 
knowledge to build and support 
strong scientific arguments and 
explanations. 

Identifies and uses basic scientific 
evidence and arguments.  

Decides on the strengths and 
weaknesses of scientific arguments 
and evidence and gives opinions.   

Not yet showing understanding that 
some arguments are more 
important than others.    

The work has some structure.   

The writing style can sometimes be 
informal; occasionally key terms are 
not used when it would be 
appropriate to do so.    

There are some errors in grammar 
and spelling do not get in the way of 
communicating the content.   

Referencing has some consistency; 
matching the style taught in the 
course   

3rd 

Starting to understand key ideas 
and scientific methods, with some 
errors.   

Does not yet use this knowledge 
to build and support scientific 
arguments and explanations.   

Beginning to identify and use 
scientific evidence and arguments.  

Describes evidence and arguments.   

Not yet able to decide on the 
strengths and weaknesses of scientific 
evidence and arguments.  

The grammar, spelling, style, and 
structure of the work need 
improving in order to communicate 
ideas to the reader.    

Key terms and references are 
not always used correctly.  
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Glossary of Keywords 
Word Definition In a sentence 

Vaccine 

A vaccine is a substance used to 
stimulate immunity to a particular 
pathogen, typically prepared from 
an inactivated or weakened form of 
the pathogen. Some vaccines use of 
components of a less dangerous 
pathogen to protect against a more 
dangerous pathogen. 

Vaccines are used to protect 
humans and animals against 
pathogens and the diseases they 
cause.  

Variolation 

A historical method of disease 
control in which material taken from 
an infected person was transferred 
to a healthy person, typically 
resulting in milder disease and 
stimulating a protective and durable 
immune response.  

Variolation was used for in China in 
the 10th century and Turkey 
between the 12th and 17th 
centuries. Edward Jenner 
underwent variolation himself and 
was one of those who later 
introduced the process in England 
to control smallpox. 

Eradicate To destroy or end completely. Smallpox has been eradicated.  

Immunity 
The state of being protected against 
an infectious disease/ pathogen. 

An effective vaccine results in 
immunity against the disease.  

Antigen 

A substance that causes the 
immune system to react and 
produce antibodies or a cellular 
response.  

Cowpox viral antigens have a 
similar 3-D shape to those on the 
Smallpox virus. 

Immunological 
Memory 

The ability of the immune system to 
respond more rapidly and 
effectively to a pathogen or 
vaccine that has been encountered 
before by remembering its antigens.  

The immune system can 
“remember” pathogens (by their 
antigens) that have invaded the 
body and respond to them more 
quickly next time they are 
encountered. This is called the 
Secondary Response.  

Attenuated 
A modified and weaker version of a 
live pathogen with less virulence. 

The attenuated virus could be used 
as a vaccine because it only 
caused a very mild form of the 
disease in its weakened state.  

Plasmid 

A small circular DNA molecule found 
in bacteria and some other 
microscopic organisms.  

The plasmid contained genes 
which could be transferred from 
one organism to another.  

Virus-like Particle 
(VLP) 

A molecule that resembles a virus 
but does not contain any viral 
genetic material.  

A VLP cannot cause infection 
because it does not contain any 
genetic information of the virus, 
only the outer coat proteins.  

 DNA 

Deoxyribonucleic acid (DNA) is a 
molecule that carries all the genetic 
information for the development 
and functioning of an organism. 

Our DNA contains all the 
information necessary to make the 
components of our bodies, e.g. 
eye colour.  
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RNA  

Ribonucleic acid (RNA) contains 
information that has been copied 
from DNA and so acts as the 
messenger of DNA, transmitting 
instructions in living organisms.  

Messenger RNA is type of molecule 
that carries instructions to make 
proteins.  

Clinical trial 

The gold standard research that 
studies new treatments and 
interventions and evaluates their 
effects on human health. 

The drug is currently in phase 1 of a 
clinical trial to determine the best 
dosage to give to patients.  

Epidemic 
A disease outbreak that spreads 
rapidly in a specified region. 

Epidemics can be caused by poor 
sanitation e.g. by drinking dirty 
water. 

Pandemic 

An epidemic that is actively 
spreading across multiple regions 
across the globe. 

A SARS-Cov 2 (COVID-19) 
pandemic was declared on the 
11th of March 2020. 

Endemic 

An infection that is constantly 
present or maintained at a baseline 
level in a particular region or 
population. 

Malaria is endemic in parts of 
Africa. 

Mutation 

A change in a genetic sequence 
which results in a new version of a 
protein which can be transmitted to 
future generations. 

The gene encoding a pathogenic 
antigen had undergone a 
mutation which resulted in a 
different 3D structure. This meant 
that the immune system could no 
longer recognise the pathogen. 

Zoonotic 
An infectious disease that has 
jumped from an animal to humans. 

The disease is zoonotic in origin; it 
was transmitted to a human 
through a bat bite.  

Pharmaceutical 
A medicinal product used to 
diagnose, cure, or treat a disease. 

The pharmaceutical industry is 
responsible for researching and 
creating new drugs and vaccines.  

Investment 

Paying money into a company or 
process. The investor will often 
receive profits from the investment if 
it is successful.  

The development of the new 
vaccine requires heavy investment 
as it is a long expensive multistage 
process taking many years.   

Disease X 

A yet unknown pathogen which has 
the potential to cause an epidemic 
or pandemic.  

The WHO is holding a conference 
to discuss how to approach 
preparing for Disease X.  

Immunocompromised 

The state of having a weakened 
immune system as the result of a 
medical condition or certain 
medications resulting in increased 
susceptibility to infections or poor 
vaccine responses.   

The immunocompromised patient 
shielded during the SARS-Cov-2 
pandemic to minimise the 
chances of contracting the 
disease.  

Vaccine Hesitancy 

Vaccine hesitancy refers to delay in 
acceptance or refusal of vaccines 
despite availability of vaccination 
services.   

The patient showed vaccine 
hesitancy and refused the 
vaccination.  
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Tutorial 1 – What is a vaccine? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What is the Purpose of Tutorial 1?  
 To gain an understanding of how vaccines were discovered. 
 To understand how vaccines protect the body against infections and cancer. 
 To be able to evaluate the importance of memory in immune responses.  

 
 

Keywords 
 Variolation 
 Pathogen 
 Immune Response 
 Immunological memory 

 
 

Starter Activity 
 
Infectious diseases are caused by microorganisms called pathogens. “Pathogen” is the name for all 
organisms that enter a “host” (e.g. humans, animals) and cause disease. Any bacteria, virus, fungus, 
worm or other parasite that enters a host and causes a disease is called a pathogen.  
 
We have developed methods to protect humans against pathogens including treatment with 
antibiotics, drugs and vaccination. What do you know about vaccines? Jot down the names of any 
vaccines you know, or the diseases for which there is an effective vaccine available.  
 

__________________________________________________________________________ 

__________________________________________________________________________

__________________________________________________________________________ 
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Variolation 
 
Watch the video about Edward Jenner and write down 3 interesting facts as you listen. You will discuss 
these afterwards with your tutor. 
 
Vaccines 10: The Origins of Vaccines – YouTube video (YourekaScience, 2017): 
https://www.youtube.com/watch?v=vkEZiHBTXyY  
 
Facts I found interesting: 
 
 

 

 

 

 

 

 

 

 

 

  

 
 
 
Discussion: what is variolation? How is this different from a vaccination and why is it important we know 
the differences? 
 
 

 

 

 

 

  
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We will create a concept map of the key new ideas we have learned below – what titles and key 
terms might be useful to include? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Challenge: Edward Jenner is sometimes called “the father of vaccination” – is this title justified? 
Why/why not? 

 

 

 

 

 

  
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Mini Lecture 
 
When a person is infected with the Smallpox virus, the virus lives in their nose and mouth (as well as 
other parts of the body), and when the infected person coughs or sneezes, the Smallpox virus can be 
transmitted to whoever is nearby. The virus then enters the person's body through their mouth or nose 
and infects the cells of this person. 
 
The infected person’s body has cells in the blood which can detect anything “different” – when the 
cells spot the Smallpox virus, the body starts to work out ways to attack the virus and eliminate it. 
All pathogens, including viruses, have “antigens” on their surface and when viruses infect cells, these 
infected cells express the virus antigens on their surfaces. Antigens have very specific shapes that are 
not present on our own cells, and these are what the immune system uses to detect infected cells as 
being “different”.  
 
Specialised white blood cells in the body make antibodies which are very specialised proteins which 
can recognise and bind to the antigens on the surface of the pathogen or the infected cells. Once a 
virus has an antibody attached, it can be marked for destruction by the body. The process of making 
antibodies typically takes some time, and in the meantime an infected person can get very poorly. 
Some people can get better, but if the antibody-making process (and immune system support) takes 
too long, some people will not survive their Smallpox infection. 
 
When an infected person does get better, antibodies and the immune cells that produce them 
typically persist in the body and if the person were to be infected with the same pathogen again, 
there is a very high chance that they would still have some of the appropriate and specific antibodies 
in the circulation and could also very quickly make more. This process is known as IMMUNOLOGICAL 
MEMORY and enables the recognition and removal of pathogens before infections develops any 
further. This means more (or even all) infected people will survive without severe illness. This 
Immunological Memory and faster response to secondary or repeat infection is called the Secondary 
Response. 
 
A vaccine acts to prevent infection altogether or to reduce disease severity. In the case of Smallpox, 
the vaccine consists of a version of the Smallpox virus; one that has been killed, or a virus that looks 
very similar to the Smallpox virus (like Cowpox). When this is injected into the body, the body produces 
antibodies against it, in the process generating a memory response. When Smallpox virus later infects 
the body, there are already antibodies present which contribute towards killing the Smallpox virus very 
quickly and hopefully before the infected person gets too sick (Pollard and Bijker, 2020). 
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We can show antibody responses over time using a chart like this: 
 

 
 

Fig 1: Graph showing the difference in antibody production between the primary and secondary 
immune response (https://teachmephysiology.com/immune-system/adaptive-immune-

system/immune-memory/, 2022) 
 
The first time the body sees a pathogen it needs to make antibodies  and this typically takes several 
weeks. These antibodies work against the pathogen, preventing its spread and associated illness. This 
first “PRIMARY” response is slow and is usually not fast enough to prevent illness. Once the body has 
seen a pathogen and developed IMMUNOLOGICAL MEMORY, the next time the pathogen invades 
(as shown by the arrow), the body can use the existing (memory) antibodies, and activate immune 
cells to make millions of copies rapidly and give a bigger and faster response to the infection. This is 
called the SECONDARY response and is recognisable from the faster increase in antibody production, 
and the larger quantities of antibodies produced in comparison with the PRIMARY response.  

 
Note Space 
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Task 
Use the images in the flowchart to write a description of what is happening at each stage in the 
Smallpox vaccination process.  
 

 
 
 
Challenge: why do the same antibodies recognise two different viruses? Look at the shapes on the 
surface of the viruses (the antigens), what do you notice about them? 
 

 
Discussion Task 
Use your notes and your own ideas to consider the questions below. 
 
Both the lecture and the video refer to “Memory” within the immune system.  

 What might such “immunological memory” look like in our body?  
 Why is it important that our bodies remember the pathogens that we have encountered?  
 What might happen if our bodies did not remember these pathogens? 

 
Challenge: what would happen if the shape of the antigen on the pathogen changed? Why is this 
important? 
 
Use the note space to keep track of your thoughts and the class discussion: 
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Baseline Assignment (500 words) 
 
There has been an outbreak of Disease X in the United Kingdom.  You have been asked by the World 
Health Organisation to write a report that answers the following question: 
 
How should the UK respond to the outbreak? 
 
You should aim to write approximately 500 words that cover the following things: 
 

 Should the UK use variolation or vaccination to build up resistance?  Explain the difference 
between the two and why you have made your choice.  

 For variolation, you could consider both the medical and/or ethical implications of the 
variolation process.  

 For vaccination, you could explore the process involved in vaccinated a large population.  Use 
evidence from your learning about the Edward Jenner’s cowpox vaccination to support your 
view.   

 Try to use the key terms: antigen, antibody, destroy and memory 
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Tutorial 2 – The History of Vaccination 
 

 

 

What is the Purpose of Tutorial 2?  
 To know a brief history of vaccination 
 To understand that there are different types of vaccines and why they are used.  
 To be able to explain how vaccines are tested and evaluated in clinical trials  

 
 

Keywords 
 Attenuated  
 DNA (Deoxyribonucleic acid) 
 RNA 
 Virus-like Particle 
 Plasmid 
 Antigen 
 Clinical Trial 

 

Recap from last week  
1. What is variolation? 
2. What are the differences between the primary and secondary immune responses (check the 

graph!) 
3. Why did the inoculation using Cowpox work against Smallpox infection? 
4. Why is immunological memory important? 

 

Starter 
Discussion question: are all vaccines made up of the same things? What do you think they are made 
of? 
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Timeline of Vaccination Highlights (Nature.com, 2020) 
 
 
 

  

Pre 18th Century – Variolation takes place across Asia and Africa 

1796 – Edward Jenner pioneers variolation in England using Cowpox to vaccinate against 
Smallpox.  This works because the antigens on Cowpox are very similar to the antigens on 
Smallpox so the antibodies which were made originally to recognise cowpox virus can also 
recognise the infecting Smallpox virus. 

1881 – The Attenuated Vaccine. Louis Pasteur discovers “attenuation” – this describes a 
process where a pathogen becomes less virulent (dangerous) and can be injected into a 
person without making them ill. The pathogen still triggers an immune response and memory, 
resulting in protection against infection with the more virulent pathogen. An example of an 
attenuated vaccine is the Rabies vaccine. 

1924 – The Toxoid Vaccine. A bacterium called Clostridium tetani produces a toxin called 
Tetanus Toxin. This toxin binds to neurons causing paralysis. In 1924 Edmond Nocard created a 
version of the toxin, which was inactive called toxoid, i.e. it had the same shape as the real 
toxin but did not cause paralysis. This toxoid could be injected into the body, recognised to 
make antibodies and create a memory response, without causing the disease.  

1955: The Dead-Polio Virus Vaccine. In 1955 Jonas Salk released a vaccine against the Polio 
virus: Salk grew the virus in monkey cells (in a laboratory) and then killed the virus using a 
chemical called Formalin. This vaccine reduced Polio rates in the USA by 95% and the memory 
response consisting of antibodies lasted 5-10 years.  

1962: The Live-Attenuated Polio Vaccine. Sabin and his team passaged the virus through 
multiple rodent cell types (infected the same virus into multiple different types of cells) to 
make it less virulent, then injected this live but less dangerous vaccine into humans. 
However, over time it was shown that the virus could change its antigen, so the body’s 
memory did not recognise it anymore. This meant the live vaccine could once again invade 
the vaccinated people and make them ill.   

1979: The Recombinant DNA Vaccine. Scientists identified that the Hepatitis B virus produced 
small particles expressing their antigen when infecting a human. Scientists copied the DNA 
that creates the Hepatitis B virus antigens and then inserted this DNA into a plasmid (a small 
circular piece of DNA which is easy to replicate) which produced similar particles (virus-like 
particles or VLPs) with the antigen showing on the surface but without the rest of the virus 
DNA.  These particles when injected into a person couldn’t make the person ill. 

2009: Synthetic Biology RNA Vaccine. Using the DNA sequence of a virus, researchers 
copied parts of the sequence into RNA (a type of genetic information used to give 
instructions to cells). The RNA was injected into the body and entered cells, making copies of 
the virus antigen. This was then recognised by the body so antibodies could be made, and 
memory stored, without the person ever having been infected with the pathogen. This 
technology was used to design the COVID-19 vaccines.  
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Task 
1. Read through the timeline with your tutor – make any notes you like as you listen. Ask about any 

words you do not know and define them here: 
 
 
 
 
 

2. Identify which of these statements are true and which are false. Correct the false statements in 
the final column.  

 
Statement True/False Corrected statement if False 

Cowpox and Smallpox are the 
same disease 

  

Cowpox and Smallpox have 
similar antigens  

  

Variolation is the only means 
available to vaccinate people 

  

Attenuated means “dead”  
 
 

Toxoid is inactive toxin  
 
 

Salk grew the Polio vaccine in 
live monkeys 

  

Polio vaccine research 
continued after Salk’s vaccine 
because the memory did not 
last long enough to protect 
people from re-infection 

  

Virus-like particles (VLPs) 
contain all the virus DNA 

  

The RNA vaccine works by 
putting virus DNA into cells 

  

The RNA vaccine causes the 
body to make the virus antigen 
for the body to recognise 
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Discussion  
Consider the questions below with your partner and write down any ideas you have below. Your tutor 
will then open this up for class discussion. Be sure to ask any questions you have too! 

 Why do different types of vaccines exist? 
 Why are we still researching new vaccine methods? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Challenge: what might happen if people stopped getting vaccinated against Polio altogether? 

 
Clinical Trials 
 
We have learnt that variolation was used prior to Jenner’s “experiments” using cowpox, but such small 
and unregulated experimental treatments like these would not be allowed today.  
 
Before new vaccines, therapies, treatments or medications are approved for widespread public use, 
they are now assessed in highly controlled, monitored and regulated settings with different target 
populations and large numbers of people to ensure that they are safe and effective.  A gold standard 
for the assessment of a new intervention is called a randomised clinical trial during which the 
intervention is compared to the best currently available option or a placebo.  Randomised clinical 
trials aim to find out the best treatment by making a fair comparison between a new and existing 
vaccine, or a new vaccine and no vaccine.  
 
Before a new vaccine can be licensed for use in the population, it would typically have to go through 
several “phases” of clinical trials in increasingly large numbers of individuals and diversity, with an intial 
focus on safety and then when this has been proven, on protection from either infection or severity of 
illness. 
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Clinical trials are conducted to ensure vaccines are safe and effective for use in everyone and ideally 
all ages, populations and settings. Historically the development of a new vaccine has taken many 
years from design, preclinical and clinical testing.  Only a tiny percentage of new vaccines ever make 
it through all the stages of development and testing for approval and roll out in to the general 
population (https://www.prostate-cancer-research.org.uk/understanding-treatment-choices/clinical-
trials/, n.d.). 
 
Discussion: Imagine you are designing a clinical trial for your newly designed vaccine. Which groups of 
the population would you need to ensure were included in your trial and why? Discuss your answers 
with your classmates and create a priority list of groups to include.  
 
 

 

 

 

 

  

 
 
 

 

 

 

 

  
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Plenary 
If you were creating a vaccine, which type would you choose and why? Use the list below (taken from 
the timeline) to make your choice and state 3 reasons for this choice below. 

 Live Attenuated Vaccine 
 Toxoid Vaccine 
 Dead Vaccine 
 Recombinant DNA 
 Synthetic RNA 

 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________ 
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Homework – Tutorial 2 
 
Compare and contrast three of the vaccine types studied in the timeline. Use the following questions 
to guide your thinking, and remember to use comparative language e.g. While X vaccine uses… Y 
vaccine uses… 
 

 How does each vaccine work? 
 Can the vaccine be used against every type of pathogen? 
 How safe is each vaccine? 
 Which vaccine is the best kind and why? 

 
 

 

 

 

 

  
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Tutorial 3 – COVID-19 and Vaccines 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What is the Purpose of Tutorial 3?  
 To understand what causes COVID-19 and how the pathogen spread so quickly around the 

world. 
 To understand how COVID RNA vaccines were made and how they work. 
 To be able to explain any advantages that RNA vaccines might have over more traditional 

vaccines 
 

Keywords 
 Pandemic 
 Endemic  
 Epidemic 
 Mutation 
 Memory 
 RNA 

 
 

Recap from last week  
1. What is in a toxoid vaccine? 
2. How does an RNA vaccine work? 
3. Why can a live vaccine be dangerous? 
4. Why could we not use Jenner’s “experiments” to prove a vaccine worked now? What would 

need to be done instead? 
 
 

Starter 
Discussion question: define the terms “pandemic”, “endemic” and “epidemic” with your partner. 
Where have you heard these terms before? 
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Task 1: Understanding COVID-19 
 
On 31 December 2019, the World Health Organization (WHO) was informed of a cluster of cases of 
pneumonia of unknown cause detected in Wuhan City, Hubei Province, China. On 9 January 2020, it 
was announced that a novel coronavirus had been identified in samples obtained from these cases 
and initial analysis of virus genetic sequences suggested that this was the cause of the outbreak. 
 
In February 2020, this new virus was formally named as SARS-CoV-2, and the disease caused by it was 
named COVID-19, in line with best practice guidance. On 11 March 2020, WHO declared the COVID-
19 outbreak a global pandemic due to the rapid spread and severity of cases around the world 
(Muralidar et al., 2020). 
 
Scientific consensus is that SARS-CoV-2 is zoonotic in origin, however the source of the original outbreak 
is yet to be determined (Su, H.S., Ruobing (n.d.).  
 
Questions for discussion – use the notes section below to record important parts of the conversation 

 What does zoonotic mean? 
 How did COVID-19 become a global concern? 
 What did Governments do to protect citizens against catching COVID-19? 
 What did scientists do to protect humans against COVID-19? 
 Why did the pathogen spread around the word so quickly? 

 
 

 
 

 
Notes 
__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________ 
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Brief Introduction to DNA and RNA 
 
In order to understand how the RNA vaccines used in the pandemic were made, we need to 
understand a bit more about RNA and its function. Deoxyribonucleic acid (DNA) and ribonucleic acid 
(RNA) are responsible for the storage, reading and transmission of the genetic information that 
underpins all life. DNA is the genetic blueprint of an individual and determines features such as eye 
colour, height and all other aspects of appearance, as well as all the information necessary for 
development and function. RNA and DNA are both polymers, consisting of sugars, phosphates and 
nucleotide bases, but there are some key differences between them. These distinctions enable the two 
molecules to work together and fulfil their essential roles. DNA is a double stranded helix and stores 
genetic information. It is a blueprint for all genetic information contained within an organism. There are 
many types of RNA; the most studied one is called messenger RNA (mRNA), which is single stranded 
and consists of a copy of the information in the DNA; a format which can be used to build proteins, in 
“ribosomal protein factories” (Alberts et al., 2002).  

 
Scientists have been trying to develop nucleic acid-based vaccines (direct injection of DNA or RNA) 
for many decades with more success seen using DNA technology than RNA. During the COVID-19 
pandemic, there was a surge of interest and financial investment into development of the technology 
which led to acceleration in the technology and resulting in the development of several highly 
effective RNA vaccines which were rolled out across the globe.  
 
Scientists have been working on developing both DNA and RNA vaccines further; there are pros and 
cons of both types of these: 

- DNA vaccines need to get to the nucleus of the cell to be firstly translated to RNA, while RNA 
vaccines can be expressed as soon as they enter the cell (advantage of RNA vaccines); 

- RNA vaccines are less likely to integrate with the human genome (becoming a part of the 
human’s DNA sequence), while DNA vaccines are sometimes thought as higher risk of 
integration (advantage of RNA vaccines); 

- DNA vaccines are more stable (they do not breakdown as easily) than RNA vaccine 
(advantage of DNA vaccines)(Pfizer.co.uk, 2020) 

 
 

Discussion: which type of vaccine would you make for use in England? Would you choose differently if 
you were developing the vaccine for a country with fewer resources (e.g. healthcare, finance, 
infrastructure)? Why/why not? 
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How are RNA vaccines made in the laboratory? 
 
Early in the COVID-19 pandemic, researchers used state-of-the-art 
genomic sequencers to quickly sequence the SARS-CoV-2 virus and 
share this with other researchers. This allowed researchers from across 
the globe to analyse the virus and better understand the structure and 
function of the viral components, and how these caused disease. The 
speed of this crucial first step enabled the immediate research and 
development of potential vaccine candidates.  
 
The spike gene was selected as the best vaccine candidate as the spike 
protein is essential for the virus to attach and gain access to host cells, 
thereby making it an effective antigen, making it ideal as an antigen 
target for the immune system.  
 
 

The target spike protein gene is synthetically produced and inserted into in a 
plasmid, a small circular piece of DNA. The plasmids used in mRNA vaccine 
production are easy to replicate (copy) and reliably contain the target gene 
sequence of interest. This accuracy is checked by sequencing the plasmid once it 
has been produced.  Once a sequence is selected, a new plasmid can be 
produced within a couple of weeks, allowing new mRNA vaccines to be 
manufactured very rapidly.  

 
mRNA can be produced synthetically in the same way as inside living 
cells. First, the two strands of plasmid DNA are separated and then RNA 
polymerase creates a single mRNA molecule using the spike DNA as a 
template. This is nearly identical to the way genes in our bodies are 
transcribed. Finally, other molecules break down the rest of the plasmid to 
ensure that only the mRNA is packaged as a vaccine. The speed and 
efficiency of this process can make large amounts of mRNA in a short 
period of time.  

 
mRNA is a very fragile molecule, so it is “packaged” into a fatty 
bilayer, which protects it during storage, transit and administration. 
This bilayer easily attaches to our cells once the vaccine is given, 
which efficiently delivers the mRNA and starts the immunisation 
process. Currently, mRNA vaccines typically need to be kept 
frozen or they will degrade. This adds a layer of logistical 
complexity to the distribution mRNA vaccines (Genome.gov,(n.d.)) 

 
Discussion questions: 

 Why did scientists choose the spike gene for use in the RNA vaccine? 
 Pick out three reasons why RNA vaccines are preferable to other types of vaccines 
 Why might mRNA vaccine storage and distribution be difficult?  
 Which communities might struggle to access these vaccines and why?   
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COVID-19 Vaccine Development 
 
Now we’ll consider the stages of RNA vaccine development we have just read about. Your tutor will 
read out the main stages of development; use the rules below to draw an image to help you 
remember each stage. Afterwards you will write the stages out, so make sure you understand your 
pictures! 
 
Rules 

 You can use up to 5 pictures per stage 
 You can write three numbers 
 You cannot write any words  

 
 

 
Discussion: why was the vaccine viewed with suspicion when it was released? 
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Researching and Producing New Vaccines – what’s the cost? 
 
A study published in the British Medical Journal in 2023 (Lalani et al., 2023) investigated how much 
money had been invested in the development of RNA vaccines by the US government between 1985 
and 2022. The preparatory work, designing and creating RNA platforms alongside the support of 
COVID-19 vaccine clinical trials and purchase reportedly cost the US government (and the US 
population) a minimum of $31.9bn.  
 
Now the technology basics exist, the next pandemic could be caused by a completely different 
pathogen and it would be logical to utilise a platform with a broad focus. Efforts are needed to steer 
research funding toward a better understanding of pandemic pathogens and vaccine targets.  
 
Discussion: How might this impact the development of new vaccines across the world and why?  
 
 

 

 

 

 

  

 

 
 
COVID-19 Mutations  
 
Since the initial recognition of the SARS-CoV-2 virus, the pathogen has acquired multiple different 
mutations. Viruses containing these mutations are now recognised as individual strains. Some examples 
include Alpha, Beta, Delta and Omicron. 
 
A mutation is when the genetic sequence of an organism changes. This can be a change in the letter, 
a letter being added or removed, or even whole sections of the sequence being added or removed. 
Once these have been changed, the shape of the antigen on a pathogen can be completely 
different (Pollard and Bijker, 2020). 
 
Discuss: Why might this rapid changing present a challenge to vaccination? 
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Mutations are typically random copying errors that occur during replication of the DNA in the cell. 
Some of these mutations are advantageous for the organism i.e. they help the virus survive in harsh 
conditions or help them hide from the immune system as shown above.  
 
Discussion: some COVID strains have been seen to be more infective but less dangerous to humans 
once infected – why might this be?  
 

 

 

 

 

  

 

 
Plenary 
 
Use your diagrams from the dual coding task to write a short explanation of how RNA vaccines work in 
the body.  
 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________ 
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Homework – Tutorial 3 
 
Imagine you were the Head of a small country at the beginning of January 2020. What actions would 
you take to protect your citizens from the new emerging disease and why? How would you encourage 
people to take up the vaccine when it was released? 
 
 

 

 

 

 

  
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Tutorial 4 – Preparing for the next pandemic 

 

 

What is the Purpose of Tutorial 4?  
 To know why RNA vaccines are not the only solution to future vaccine design but understand 

their advantages and when they might be particularly relevant.  
 To understand the role of World Health Organisation (WHO) in global healthcare 
 To be able to evaluate the importance of a global response to an outbreak of Disease X 

 

Keywords 
 Disease X 
 Pharmaceutical 
 Investment 
 Global 

 

Recap from last week 
1. What does Zoonotic mean? 
2. Write a short description of how RNA vaccines are made and work inside the body. 
3. What is a mutation? 
4. What challenges do mutations pose for vaccines?  

 
Starter 
What are the pros and cons of pre-RNA (live attenuated/dead/toxoid) vaccines  and RNA vaccines? 
Complete the table below using your notes from the previous tutorials. 
 
 Traditional Vaccine (pre-RNA) RNA Vaccine 

Pros 

 
 
 
 
 

 

Cons 
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RNA Vaccines – are they the best option for everything? 
 
As we saw in tutorial 2, sequencing pathogens and designing vaccines is nothing new but the COVID-
19 pandemic accelerated the development and licensing of new technologies such as RNA vaccines. 
This process seems like an ideal method for creating new vaccines, so why don’t we use these for 
every disease? 
 
Consider the suggestions below with your partner; why might these influence the use of RNA vaccines 
in other situations? 

 Side effects 
 Vaccine hesitancy 
 Existing “traditional” vaccines 
 Storage requirements 
 Cost 

 
 

 

 

 

 

  

 
 
Once you have discussed these concerns with the group, when do you think an RNA vaccine would 
be the ideal solution to a disease outbreak? Consider: 

- The type of pathogen causing the outbreak 
- The location of the outbreak 

 

 

 

 

 

  
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Disease X 
 
Read the excerpt from the WHO website (WHO, 2022) with the class and ask to define any words you 
do not know. Annotate the text with these meanings and highlight any key information you read. 
 
WHO is launching a global scientific process to update the list of priority pathogens with the potential 
to cause outbreaks or pandemics—to guide global investment, research and development (R&D), in 
vaccines, diagnostics and treatments. 
 
Starting with a meeting held on Friday, 18 November 2022, WHO convened over 300 scientists to 
consider the evidence on over 25 virus families and bacteria, as well as “Disease X.” Disease X is 
included to indicate an unknown pathogen that could cause a serious international epidemic. The 
experts will recommend a list of priority pathogens that need further research and investment. The 
process will include both scientific and public health criteria, as well as criteria related to 
socioeconomic impact, access, and equity. 
 
The list was first published in 2017 and the last prioritisation exercise was done in 2018. The current list 
includes COVID-19, Crimean-Congo haemorrhagic fever, Ebola virus disease, Marburg virus disease, 
Lassa fever, Middle East respiratory syndrome (MERS), Severe Acute Respiratory Syndrome (SARS), 
Nipah and henipaviral diseases, Rift Valley fever, Zika and Disease X. 
 
“Targeting priority pathogens and virus families for research and development of countermeasures is 
essential for a fast and effective epidemic and pandemic response. Without significant R&D 
investments prior to the COVID-19 pandemic, it would not have been possible to have safe and 
effective vaccines developed in record time,” said Dr Michael Ryan, Executive Director of WHO’s 
Health Emergencies Programme. 
 
For those pathogens identified as priority, the WHO R&D Blueprint for epidemics develops R&D 
roadmaps, which lay out knowledge gaps and research priorities. Where relevant, target product 
profiles, which inform developers about the desired specifications for vaccines, treatments and 
diagnostic tests, that are being developed. Efforts are also made to map, compile and facilitate 
clinical trials to develop these tools. Complimentary efforts – such as to strengthen regulatory and 
ethics oversight – are also considered. 
 
“This list of priority pathogens has become a reference point for the research community on where to 
focus energies to manage the next threat,” said Dr Soumya Swaminathan, WHO Chief Scientist. “It is 
developed together with experts in the field and is the agreed direction for where we—as a global 
research community—need to invest energy and funds to develop tests, treatments and vaccines. We 
thank our donors like the US government, our partners, and the scientists who work with WHO to make 
this possible.” 
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Questions to discuss with your partner, then as a class: 
1. What is the WHO and what is their role? 
2. What does Disease X mean? 
3. Why have WHO decided to create a community of scientists for Disease X? 
4. Why have the WHO thanked “donors like the US government” in their statement? 

 
 

 

 

 

 

 

  
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Why is it important we have a global response to Disease X? 
 
Watch the spread of COVID-19 across the world in the initial stages of the pandemic. Initially this was 
an epidemic, which became designated as a pandemic as the disease increased its prevalence 
across the globe.  
 
https://www.businessinsider.com/map-tracks-novel-coronavirus-spread-in-countries-around-the-world-
2020-3?r=US&IR=T (Su, H.S., Ruobing (n.d.)). 
 

 
 
 
Newly identified and existing dangerous diseases are tracked by the WHO and national health 
systems, to try and prevent larger outbreaks, and support people who have become ill.  
 
Task: Use the maps you have seen to identify why it is important for different countries to share their 
data on diseases.  
 
Discussion questions:  

 Are all countries equal in terms of the healthcare systems and access to new technology? 
 What barriers can prevent people from accessing vaccines or other healthcare? 
 Why is it important that wealthier countries engage with scientific developments in healthcare, 

and share these with less economically developed countries? 
 What would happen if a disease began in a less economically developed country without the 

support of other countries? 
 
 

 

 

 

 

  
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Tutorial 5 – Revising Vaccines 
 

 
 
 
 

What is the Purpose of Tutorial 5?  
 To recap our knowledge using quizzing; and identify areas for review together. 
 To be able to identify whether a source is reputable. 
 To be able to reference a source. 

 

 
Keywords 

 Disease X 
 Vaccine 
 Pathogen 
 Global approach 
 Final Assignment  
 Referencing 

 
 

Recap from last week 
1. What does WHO stand for, and what is their role? 
2. What is Disease X? 
3. Why is a global response important in the face of a disease outbreak? 
4. State one pro and one con for the use of RNA vaccines in a pandemic. 
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True or False 

1. Vaccination is the same as Variolation 
2. There is only one type of vaccine available 
3. Edward Jenner invented vaccination  
4. The Primary Immune Response is larger and faster than the Secondary Immune Response 
5. The Secondary Immune Response relies on Immunological Memory 
6. Attenuation means to “weaken” or limit a virus’ abilities to cause disease 
7. Attenuated pathogens cannot reactivate in the body  
8. Clinical trials are used to check the safety and appropriate doses of medication or treatments.  
9. A pandemic is the same as an epidemic 
10. A zoonotic disease jumps from animal species to humans to cause disease 
11. RNA is the same as DNA 
12. An antigen is on the surface of cells 
13. The immune system recognises antibodies and makes antigens in response 
14. The COVID-19 vaccines use the RNA of the spike protein of the virus  
15. RNA vaccines do not use any infectious material  
16. A mutation is a change in a genetic code 
17. A mutation in a virus does not impact how well a vaccine can work against it 
18. Disease X is a known pathogen  
19. Vaccine hesitancy is when people are unsure whether to get a new vaccine 
20. A global response is not necessary in a pandemic 

 
 
Creating our own Quiz 
One of the best ways to check out understanding of a topic is through quizzing.  

 Write 3 questions that you would be happy to answer about this course – this could be about 
vaccine types, the history of vaccines, COVID-19 etc 

 Write one question you still need answering and you wouldn’t be comfortable trying to answer 
independently – we will use these to make sure we all understand as much as possible! 
 

 
1. 
 
 
2. 
 
 
3. 
 
 
4.  
 
 

 
 
Share your questions with the group and we can make sure we all have the best understanding of the 
course before we start to plan our assignment! 



P a g e  |   37 
 
 
 

Final Assignment 
 
There has been an outbreak of Disease X in the Democratic Republic of Congo. You are working with 
WHO to determine the best course of action in this case, and you need to recommend the best 
vaccine for development in response to the disease.  
 
Write a 2,000-word report in which you answer the following question: 
 
How should the Democratic Republic of Congo respond to the outbreak of Disease X using 
vaccinations? 
 
In your answer, you should explain your proposed response as well as critically evaluate the pros and 
cons of adopting it, including: 
 

 A brief overview of vaccination and its evolution from variolation 
 An explanation of how vaccination worked in traditional vaccines 
 An explanation of the factors that would need to be considered for a vaccine to be used in the 

Democratic Republic of Congo 
 An analysis of the potential barriers to using a vaccine 
 An explanation of the different types of vaccines available including the main features of 

live/attenuated/dead/VLP/RNA vaccines and how they are made. 
 An evaluation of the pros and cons of each vaccine type? Consider time to produce, how it 

needs to be stored, how easy they are to transport. 
 An evaluation of the pros and cons for your chosen vaccine back to the context – is your first 

choice of vaccine type the best option for an outbreak in this location? Explain your answer.  
 A conclusion – what is your recommendation for this outbreak of Disease X and why? 
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Mind mapping – building connections 
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Referencing 
Referencing is an important part of academia and academic writing – researchers commonly share 
ideas and build on each other’s research but it is crucial that researchers do not take credit for one 
another’s work and do not copy other people’s methods without recognition. 
 
In order to ensure their writings are fair and that researchers are credited correctly we use referencing 
– this is where we include a credit in literature to say where an idea or fact came from and who is 
responsible for this information. We do this in two places in a piece of text: 

1. Behind the piece of information e.g. “The World Health Organization (WHO) estimates that 2–
3million lives are saved each year by current immunization programmes” (1) 

2. At the end of the assignment in the Bibliography we list key information about the literature we 
found the fact in:  
“World Health Organization. Child mortality and causes of death. WHO 
https://www.who.int/gho/child_health/mortality/mortality_under_five_text/en/ (2020).” 

 
There is more information about how to reference correctly in Appendix 1, let’s read this together and 
you can ask any questions.  
 

 
How do we know if a source can be trusted? 
There have been millions of news articles, social media posts, papers and journal articles written about 
COVID-19 over the last 4 years, and it can be hard to determine which are truthful and can be trusted 
to provide you with honest information.  
 
Class question: How do you decide what is a good source? 
 
Make notes below on what to look for when researching and how to decide whether to use a source 
 
 

 

 

 

 

  
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  

 

 

 

 

 

 

 

 

 
 

Homework 5: Draft Assignment 
 
Your draft assignment is to write 4 sections from your final assignment, in order that your tutor can 
provide feedback on your writing and the information you are including. 
 
You need to write: 

- Your introduction paragraph  
- The factors which need to be considered for a vaccine to be deployed in the Democratic 

Republic of Congo 
- One descriptive/explanation paragraph about one vaccine type 
- The pros and cons of using your chosen vaccine type (including whether it is appropriate to 

use in this context) 
 
You should aim to write approximately 500 words. 

 
Referencing, Plagiarism and Artificial Intelligence 
 
When completing assignments, be sure to use your own words and acknowledge any resources 
you’ve used, such as books, online articles, or AI tools like ChatGPT.  If you’ve used ChatGPT, credit it 
like this: ‘OpenAI. (2023).  ChatGPT (Mar 14 version)’.  Keep in mind that some online sources, 
including AI tools and Wikipedia, may not be accurate or reliable, so double-check the information 
with other sources.  Your tutors will evaluate your understanding of the assignment, and your grade 
will be based on the quality of your work.  If the content isn’t clear, you may be asked to revise your 
assignment. 
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Essay writing reflection 
 
Use the checklist below to reflect on your essay writing ability at the moment. Read the statements for 
each skill and then tick the box that most closely fits how you currently feel about your skill level 
 
You will use this to help your PhD tutor give you feedback in your next tutorial. They will give you specific 
advice on how to improve these areas in relation to your draft assignment so be completely honest. 
 

Addressing the Question Using evidence 

I can… 

 identify what the title or question is asking 
me to do 

 select relevant information from the 
course to answer the title or question 

 explain why the information I have used is 
relevant 

I can… 

 select evidence that supports my points 
 link evidence to my points and ideas 
 clearly and convincingly explain how my 

evidence supports the points I have raised. 
 use references 

I feel… I feel… 

Confident Partially 
confident 

Not confident  Confident 
Partially 

confident 
Not confident  

□ □ □ □ □ □ 

Analysis Evaluation 

I can… 

 include a point of view or position in 
response to the title or question 

 develop and explain my point of view 
 analyse key ideas, arguments or 

information rather than just describe them 

I can… 

 evaluate key ideas, information, arguments and 
evidence 

 decide on the credibility of key arguments and 
statements 

 draw convincing conclusions  

I feel… I feel… 

Confident Partially 
confident 

Not confident  Confident 
Partially 

confident 
Not confident  

□ □ □ □ □ □ 

Written Communication 

I can… 

 arrange my points in to a logical order 
 write paragraphs that focus on a single 

idea or point  
 write an introduction that explains how I 

will deal with the issues of the essay 
 write a conclusion that sums up my main 

points 

I can… 

 minimise spelling, punctuation and grammar 
errors 

 ensure my writing makes the meaning clear and 
easy to follow 

 write using and appropriate tone and level of 
formality 

I feel… I feel… 

Confident Partially 
confident 

Not confident  Confident 
Partially 

confident 
Not confident  

□ □ □ □ □ □ 
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Tutorial 6 – Draft assignment feedback and reflection 
 
What is the Purpose of Tutorial 6?  

 To received feedback on your draft assignment 
 To reflect on your essay writing skills 
 To identify practical ways to improve your assignment 

 
 
What three things can you now do to improve your assignment and your essay writing ability? 
 

1  

  

  

  

  

  

  

2  

  

  

  

  

  

  

3  
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Tutorial 7 – Final assignment feedback and reflection 
 

What is the Purpose of Tutorial 7?  
 To receive feedback on final assignments. 
 To write targets for improvement in school lessons.  
 To reflect on the programme including what was enjoyed and what was challenging.  

 
 

Final assignment feedback  
What I did well… What I could have improved on… 

   
  
 

  
 
 

  
 
 
 

  
  
 

  
 
 

  
 
 

 
 

My target for future work is… 
 
 
 
 
 
 
 
 

 

Reflecting on The Scholars Programme  
 

What did you most enjoy about The Scholars Programme?  

   
  

   
  

   
 

 
 

What did you find challenging about the 
programme? 

How did you overcome these challenges?  

   
 

   
  
   
   

  
 

   
  
   
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Appendix 1 – Finding, Evaluating and Using 
Academic Sources 
There are so many places to get information that it is important to: 

 decide if something will be a good academic source for your homework or final assignment.  
 choose how and where you will use the source in your own writing 
 reference appropriately that you have used the source 

 

Should I use this source? 
When assessing a source, you don’t have to read the whole thing to decide if you may want to 
use it.  Instead read the first paragraph or so and use the ARROW checklist to help you decide. 

ARROW Questions 

A
u

th
o

rit
y □ 

Who is the author? What knowledge or skills 
do they have that lets you confirm they 
know what they’re talking about? 

O
b

je
c

tiv
ity

 □ Does the author explore or acknowledge 
multiple points of view? 

□ 
Does the author tell you where they got their 
information from?  Does the information 
appear correct? 

□ 
Are they stating mostly facts? Evidence? 
Opinion? – Remember opinion is fine, as 
long as it is supported by reliable evidence. 

Re
lia

b
ilit

y 

□ Has the information been reviewed or 
checked by others? □ 

Does the headline or text try to make you 
scared or angry about the topic? If so, it 
might not be the best academic source. 

□ Does the source talk about the topic clearly 
and effective? 

W
rit

in
g

 S
ty

le
 □ Is the source well organised? (Or is it difficult 

to follow the author’s point?) 

Re
le

va
n

c
e
 

□ It is up-to-date? If not, is there a good reason 
to use an older source? □ Does the text sound academic? (Or is it 

informal or chatty?) 

□ Does it provide new and useful information 
for you? □ 

Are the author’s points backed up by 
evidence and do they let you know where 
that evidence came from? 

 

Referencing Sources and Avoiding Plagiarism 

When using other people’s ideas, it is important that you state clearly where those ideas came 
from.  This is called referencing.  The opposite of referencing is plagiarism.  This is where you use 

other people’s ideas as your own and do not give them credit.  Plagiarism is a form of cheating and is taken 
very seriously at university, sometimes leading to mark deductions of even being removed from a course or 
programme. 

You can avoid plagiarism by ensuring that you: 

 understand what needs to be referenced 

 reference your sources clearly and consistently  
 check with your tutor via The Hub if you’re unsure 

 
Using AI 
It’s important to remember that using Artificial Intelligence sources to help 
you in your work is just like using any other source.  They should be 
evaluated, used and referenced in the same way as any other academic 
source. 
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Considering the textual evidence 

Once you have decided to use the source, it’s important to consider how the data in the 
source has been collected and what key messages are presented in that data.   

What is a reference? 
A reference is just a note in your assignment which says if you have referred to or been influenced by 
another source such as book, website or article.  
 

What needs to be referenced? What does a good reference look like? 

 Direct quotations 
e.g. ‘A diet low in fruit and 
vegetables is ‘among the top 
mortality risk factors all over the 
world’ 

 Paraphrased material  
e.g. For both men and women, 
adopting a vegetarian diet can 
significantly reduce the risk of 
premature death. 

 Facts, figures or statistics  
e.g. Healthy diet, exercise and 
being a non-smoker can increase 
life expectancy by 9 – 15 years. 

A good reference includes: 
 The author’s name, 
 The name of the source, 
 The journal or website that the source appeared in, 
 The year that the sources was written, 
 The page number of the source. 

Example: 
Text: The proponents of vegetarian, vegan or largely plant-based 
diets argue that, coupled with regular exercise and being a non-
smoker, these diets can increase life expectancy – some studies 
suggest by up to 15 years [1].  

 
Endnote: [1] Salonen, Arto O. & Helne, Tuula, T., ‘Vegetarian Diets: A 
Way towards a Sustainable Society’, Journal of Sustainable 
Development 5:6 (2012), pp. 10-24, (p. 11).  
 

What 
question(s) 

does this data 
answer?

Is the data being 
presented 

accurately?

If the data was 
presented 
differently, 
would this 
affect your 

interpretation?

Where has the 
data come 

from?

What are the 
implications of 

the data? 

What question(s) 
are not

answered?

What is the 
purpose of this 

data?
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Appendix 2 - Writing an Effective Essay 

 
 

Where should I do this? 
Have I 

done this? 

R Restate the Question In my introduction  

A Answer the Question In my introduction and conclusion  

G Give evidence from other 
sources 

To support any points I make in my 
paragraphs 

 

E Explain how your evidence 
proves your point 

Each time I give evidence  

 

Easy Essay Writing Wins 
 Prepare an outline or mind map your ideas 
 Make sure your essay has a clear structure 
 Analyse don’t describe! Description is great to introduce a topic, but make sure your essay 

also includes your argument and interpretation of the evidence you use 
 Remember to PEEL (Point, Evidence, Explain, Link) and RAGE 

o Use relevant evidence and research to support your points  
o Link it back to the question and explain why your point answers the question 

 Look at the mark scheme in your handbook or ask your tutor for help if you’re not sure what 
to write. 

 

Notes 
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