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About this Pack

University of Reading  |  AccessEd Research-Based Curricula 3

• This pack was created for all students, regardless of whether 

this is your best or worst subject. 

• It’s not graded or marked by your teacher. It’s a chance to 

explore the subject and learn in a new way that’s different to 

the classroom.

• Each pack is written by a student at the University of Reading 

researching this topic and has special knowledge on the 

subject. When they were your age, they knew nothing about it 

either! 

• By completing their mini-course, you will find out why it’s 

interesting, and you will build the skills that help you improve 

at school. 

• Learn new cool areas of a subject that you won’t cover in the 

classroom

• Sharpen your academic skills, like short essay writing and 

interpreting data

• Experience what it’s like to explore a subject freely

• Better understand what you enjoy and don’t – it will help you 

make decisions about your future studies and career choices!

Your RBC booklet is a pack of resources containing:

✔ More about how and why study this subject

✔ Four ‘resources’ each as a lesson with activities

✔ A final assignment to gauge learning

✔ Extra guidance throughout about the university skills you are 

building

✔ End notes on extra resources and where to find more 

information

Who is this                      

pack for?

So… why complete 

this pack?

What’s in this 

booklet?
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Meet the Author
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I was born in London and spent most of my life in the city or 

nearby towns in Oxfordshire, Buckinghamshire and Berkshire.

Our bodies are incredible! It’s amazing how cells, tissues and 

organs work together to perform specific functions. It’s even 

more impressive to realise that many of these functions depend 

on what is going on inside each cell and how the biomolecules, 

such as DNA and proteins, interact with each other. Studying 

what these molecules look like allows us to figure out how they 

work and helps us design medicines for when things go wrong. 

Biology, Chemistry, Maths, Spanish, Critical Thinking for AS/ A 

Levels. At the time, I wanted to study Medicine, but after doing 

some work experience at my local hospital, I realised that it was 

not for me! I was still very interested in how our body works, so I 

decided to study Human Physiology instead.

‘The Life Scientific’, ‘Science Vs.’ and ‘The Curious Case of 

Rutherford and Fry’ are all great podcasts that explore some of 

life’s great mysteries and even explain some of the latest 

scientific research.

My Grandmother. She had to drop out of secondary school to 

help look after her younger siblings when her Dad died. Since 

then, she has worked tirelessly to provide for her family and to 

give them opportunities for an education that she never got to 

have. She has been one of the biggest advocates for education 

that I have ever known.

Where I am from

I think my subject is 

awesome because…

At school, I 

studied…

A resource that 

inspires me…

One person I admire 

is…

Name Dannielle Kydd-Sinclair

Area of Study and Degree PhD in Molecular biology/ 

Biochemistry 

University University of Reading
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Building Your Skills
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your ability to work on your own and find answers online or in

other books

your ability to create something original and express your ideas

your ability to apply what you know to new problems

your ability to evaluate sources (e.g. for bias, origin, purpose)

your ability to discuss the implications of what the numbers

show

your ability to engage with what you are reading by highlighting

and annotating

your ability to think logically to build an argument clearly

Research

Creativity

Problem solving 

Source analysis

Data analysis

Active reading

Critical thinking

Critical Thinking

Research-Based Curricula packs challenge you to build your

skills in this subject and be used across any of your

schoolwork.

Any time you see a badge, look out for a skill                             

you’ll be building!

These skills are the type of skills that teachers and universities

look for as you progress, so see how many you know below.

Skills you may see and use in this pack.
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Your Skills Badges
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As you work through this booklet, you’ll have the chance to build the skills you have read 

on the previous page. 

Make sure to revisit this page once you have mastered each skill. Tick off each skills 

badge below once completed!

Look out for these badges in the Data Source, Activities and Further Reading sections of 

each Resource. If you complete a skill more than once, write the number of times you 

completed it next to the badge. 

When you’ve earned all seven skills badges, you can discuss with your teacher how to 

further build your skills!

Critical Thinking

Data Analysis

Creativity

Active Reading

Research

Source Analysis
Problem Solving
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Vocabulary
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Be sure to use this section as you go through your booklet. If you see 

an emboldened word, you can find the definition here. If you are still 

unsure about the meaning or use of the word, we encourage you to 

use a dictionary or ask a teacher. See page 8 to add your own words.

Term Definition

Agonist

A molecule which binds to a receptor to produce a 

biological response. For example, a hormone or a 

neurotransmitter.

Amino acid Simple building block which makes up a protein.

Antagonist

A molecule which interferes with or prevents the 

biological action of another molecule. As an example, 

inhibitor drugs.

Catabolism

Breakdown of large molecules in living organisms to 

form smaller, simpler ones. For example, digestion of 

carbohydrates into simple sugars.

Cirrhosis
Scarring of the liver tissue caused by long-term 

damage.

Deoxyribonucleic 

acid (DNA)

Molecule found in all living things which contains all of

the genetic information.

Dosage Amount or frequency of a given drug.

Drug design Process where new medications are discovered.

Efficacy Effectiveness at producing desired results.

Fibrosis Thickening and scarring of tissue after injury.

Gene

Distinct section of DNA that often contains instructions 

on how to make a protein. For example, OCA2 is a 

gene that makes a protein that regulates eye colour 

pigment.
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Term Definition

Hormone

Regulatory molecule or substance produced in one part 

of the body and transported by blood to stimulate cells 

in another part of the body. For example, adrenaline.

Inflammation

A process where the body’s immune system sends 

cells to the area of injury or harmful stimuli as 

protection.

Ligand
A molecule that binds to a larger molecule. For 

example, oxygen.

Metabolism
Chemical processes that occur in a living organism to 

maintain life. As an example, making DNA or proteins.

Molecule
A minute particle or substance, usually at a cellular or 

structural level. For example, nucleic acid.

Nucleus
Organelle inside the cell that contains DNA enclosed 

within a membrane.

Receptor

Protein that responds to a specific substance or ligan. 

For example, adrenaline receptors and insulin 

receptors.

Ribonucleic acid 

(RNA)

Present in all living things. Acts as a messenger 

carrying instructions from DNA on how to make 

proteins.

Transcription Process of copying a segment of DNA into RNA.

Translation
Synthesis of a chain of amino acids from an mRNA 

blueprint.

Vocabulary
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Introduction to Subject

Designing Drugs to Target 

Disease
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Proteins are little machines that carry out almost every process 

in the cell. Proteins are made using information from DNA in a 

process known as ‘Protein Synthesis’.

A protein’s structure can determine what job it does and how 

well it does it. Some proteins contain small pockets and can 

change function or become activated when other small 

molecules bind in these pockets. 

An example of these proteins is nuclear receptors. When small 

molecules (either produced by the body or obtained from food) 

bind to nuclear receptors, these proteins switch on many 

different genes involved in cell growth and metabolism, which 

may help treat some cancers or diseases, such as fatty liver 

disease. 

We can develop a medicinal drug by designing a synthetic 

molecule that mimics a naturally occurring molecule that can 

activate a nuclear receptor. 

But developing new medicines and drugs can be very 

challenging!

Introduction to 

protein synthesis

The importance of  

protein structure & 

function

How nuclear 

receptors work

Processes involved 

in making new drugs

Challenges involved 

in making new drugs

The study of molecular biology and biochemistry is essential for understanding the 

chemical processes between molecules within and between living cells. This allows us to 

understand how these cells function in normal, healthy tissues and organs and how 

changes to these processes can lead to diseases. Once we know how a disease is 

caused, we can start to find ways to treat that disease, including finding and developing 

new medicinal drugs.

The topics within this pack will include:
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Resource One

Overview

The liver in health and disease

Biology: Cells and organisation; Nutrition and digestion; 

Scientific attitudes; Analysis and evaluation.

By completing this resource, you will be able to: 

✔ Describe the role of a healthy liver.

✔ Outline some steps leading to (Non-alcoholic) Fatty Liver 

Disease.

✔ Interpret data from different types of sources.

1. Read the data source

2. Complete the activities

3. Explore the further reading

4. Move on to Resource Two

Topic

Key Stage 3                   

Subject Area

Objectives

Instructions



Resource One

Data Source
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The liver is the largest solid organ in the body (in adults, it is 

roughly the size of a rugby ball). It is located below the 

diaphragm and sits just above the stomach. The liver is one of 

the most important organs in the body, and it is responsible for 

up to 500 jobs!

One of the liver’s most important functions is to regulate the 

chemicals in our blood. It does this by breaking down, balancing 

and creating nutrients and energy from food. Carbohydrates 

(such as bread and potatoes) can be broken down into smaller 

sugars (such as glucose) which can be stored in the liver and 

used for energy when needed. Other primary functions include:

❑ Breaking down medicines into forms that the rest of the 

body can easily use.

❑ Producing bile (a substance that helps break down fats 

during digestion in the small intestines and carries waste 

products to the colon for excretion).

❑ Producing cholesterol and special proteins necessary to 

transport fats around the body.

❑ Clearing the blood of toxic substances or making them 

harmless.

❑ Removing certain bacteria from the bloodstream.

Section A

What is the liver?

What does the liver 

do?
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Active Reading

Did you know? 

The liver is important for preventing 

potentially harmful substances and toxins 

from reaching the brain.



Resource One

Data Source
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As the liver is critical in maintaining the balance between energy 

and nutrient storage and expenditure, anything that disrupts this 

balance can cause serious problems.

Most dietary fats absorbed during digestion are usually 

catabolised (broken down) by the liver. However, sometimes 

fats accumulate faster than the liver can break them down. This 

can cause Fatty Liver Disease.

In most cases, Fatty Liver Disease does not stop your liver from 

working properly. However, in up to 30% of people with the 

condition, the disease worsens over time, and the liver’s repair 

mechanisms can no longer mend the damage. By this point, the 

only option is a liver transplant!

Section A

Figure 1: Diagram of 

the liver and other 

organs

Section B

What is Fatty Liver 

Disease?

liver

bile duct

stomach
small 

intestines

A
B

C
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Active Reading

Source Analysis

Did you know? 

The liver is the only organ that can regenerate itself!

Journey of food during digestion

A. Stomach - Food is broken down in the stomach.

B. Small Intestines - Nutrients are absorbed into blood.

C. Liver - Nutrients travel to the liver to be metabolised

(processed) further.



There are two forms of Fatty Liver Disease:Liver Disease

1. Alcohol-induced Fatty Liver Disease - Caused by heavy 

drinking.

2. Non-alcoholic Fatty Liver Disease - Occurs in people that 

are not heavy drinkers (including children). It’s sometimes 

called Metabolic Associated Fatty Liver Disease.

Scientists still do not know the exact cause of Non-alcoholic 

Fatty Liver Disease (NAFLD). However, it is often seen in 

people who are obese or overweight. 

Risk factors for NAFLD include:

❑ Being over the age of 50

❑ Smoking

❑ Type 2 Diabetes (lifestyle-related disease form caused by 

excess weight and inactivity)

❑ Obesity (with high amounts of belly fat)

❑ High cholesterol (can block blood vessels)

❑ High blood pressure (can be due to blood vessel blockage 

meaning the heart has to work harder)

Resource One

Data Source
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Section B

Figure 2: The stages 

of Fatty Liver 

Disease

Section C

What causes Non-

alcoholic Fatty Liver 

Disease?

Normal 

liver
Steatohepatitis

Fat builds up 

and liver 

becomes 

inflamed

(swollen), tissue 

damage

Fibrosis Cirrhosis

Scar tissue 

forms 

where 

there is 

liver 

damage

Liver shrinks &  

scar tissue 

replaces 

healthy tissue, 

irreversible 

damage

B C DA
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Active Reading



Resource One

Data Source
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Section D

How is NAFLD 

diagnosed?

Treatment for 

NAFLD

NAFLD can be tough to diagnose. Usually, there are no symptoms 

in the early stages. A blood test can be carried out to check that 

the liver is removing harmful chemicals from the blood, but these 

tests do not always pick up NAFLD. 

If diagnosed early enough, the later stages of liver disease can be 

prevented, and simple lifestyle changes, such as a balanced diet 

and exercise, can even reverse the damage. However, some 

patients find it hard to keep up with these measures, and currently, 

no medicines can treat NAFLD directly. If left untreated, later 

stages of NAFLD can lead to cancer, and patients may need a 

liver transplant.
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Active Reading

Did you know? 

Traditional herbal medicines have been used in China 

and the rest of Asia for centuries to treat liver diseases. 

Modern western scientists are now trying to find the 

active ingredients in these medicines that may be 

responsible for their therapeutic effect.

Did you know? 

Globally 25% of people are 

thought to have NAFLD.

In the UK, 1 in 3 people are 

thought to have early-stage 

NAFLD.



Resource One

Activities 
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1. Which of these is NOT a function of the liver?

❑ Filters blood coming from the stomach and intestines.

❑ Regulates the levels of amino acids (building blocks that make 

proteins) in the bloodstream.

❑ Creates and produces important hormones like insulin.

❑ Produces fluids that aid digestion and absorption of fats and 

vitamins in the small intestines.

❑ The site at which food is absorbed into the bloodstream.

❑ Breaks down medicine into smaller molecules so they can be 

transported in the bloodstream to their site of action.

2. Put these steps in the correct order and write three sentences 

in your own words about how NAFLD develops.

3. Below is a graph from some research into mortality rates in 

patients with different stages of fibrosis. What is the graph 

showing, and what conclusions can you make from it? 

Activities

Figure 3: NAFLD 

mortality with 

fibrosis 

Problem Solving

SteatohepatitisFibrosis

Normal LiverCirrhosis
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Critical Thinking

Data Analysis



Resource One

Activities 
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4. Below is a graph showing the rise in deaths from liver 

diseases compared with other major diseases. Thinking 

about how NAFLD is caused, diagnosed and treatment 

options for those with NAFLD, why do you believe liver 

diseases, such as NAFLD, are increasing when other 

diseases, such as cancer, are not?

5. Only 5% of British adults say their liver would be of 

‘great concern’ if they discovered they had a problem 

with it (versus 72% for a heart problem). Design a 

poster to highlight the importance of the liver and why 

we should take care of it. 

Activities

Figure 4: Deaths 

from different 

diseases in the UK

Creativity
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Data Analysis



Resource One

Further Reading 
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• BBC Bitesize Revision – Digestion 

(https://www.bbc.co.uk/bitesize/guides/zcttv9q/revision/8)

• BBC Bitesize Revision – Lifestyle, genes and environment 

on health 

(https://www.bbc.co.uk/bitesize/guides/zpvtrwx/revision/4)

• British Liver Trust  (https://britishlivertrust.org.uk/information-

and-support/living-with-a-liver-condition/liver-conditions/non-

alcohol-related-fatty-liver-disease/#stages)

• International NASH Day (https://www.international-nash-

day.com/)

• Michalopoulos GK. Liver regeneration. J Cell Physiol. 213 

(2): 286-300 (2007).

• Dai, X., Feng, J., Chen, Y. et al. Traditional Chinese 

Medicine in Non-alcoholic Fatty Liver Disease: molecular 

insights and therapeutic perspectives. Chin Med 16, 68 

(2021). 

• Figure 1 Adapted from Wikipedia

• Figure 2: Adapted from Wikipedia

• Figure 3: Adapted from ClearVue Health

• Figure 4: British Liver Trust

Explore

References

Image Sources
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Resource Two

Overview

From DNA to proteins

Let’s lay the foundations for your next phase of education! 

This topic links to KS4 biology: Inheritance; Chromosomes; 

DNA and genes; Cell biology. 

By completing this resource, you will be able to: 

✔ Define the terms DNA and protein.

✔ Outline how genetic information in DNA is used to make 

proteins.

✔ Describe some of the functions of proteins.

1. Read the data source

2. Complete the activities

3. Explore the further reading

4. Move on to Resource Three

Topic

Key Stage 3                

Subject Area

Objectives

Instructions



Resource Two

Data Source
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Section A

The car factory

Figure 5:                         

The process of 

making a car

Designing drugs to fight fatty liver disease  |  Key Stage 3  |  
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Imagine a car factory. The manager’s office contains all the 

critical documents, but the factory floor is where the car is made. 

The instructions on how to make a car are kept in a massive 

manual that is too big to be carried around on the factory floor, 

and because it is the master copy, it is kept in the manager’s 

office in a safe filing cabinet. To make a car, the relevant pages 

of the manual are photocopied, and the copy is sent to the 

factory floor. Here, the instructions are read by an assembly 

robot telling other transfer robots what part to bring, whether a 

steering wheel, windscreen wiper or tyre. Each transfer robot is 

responsible for a single car part and only brings it over when the 

instructions call for it. The assembly robot joins each new part to 

the car, and once the whole thing is complete other robots can 

help ensure everything is in the correct place.

This is precisely what happens in our cells too. But 

instead of making cars, our cells make proteins!

Active Reading



Resource Two

Data Source
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Proteins are large, versatile biological molecules found in every cell 

and are essential for almost every aspect of life. Nearly everything 

in our bodies is made from or by proteins. They do most of the 

work in our cells and are required for the structure, function and 

regulation of our bodies’ tissues and organs.

Here are some of the roles of proteins in our bodies:

Proteins are an essential part of a balanced diet. After a meal, 

proteins are broken down into smaller building blocks called amino 

acids. These amino acids can be stored and reused to create any 

protein in the cell as and when needed.  The information on 

rearranging amino acids to make a new protein is contained in our 

DNA.

Section B

What are proteins?

Type Role Example

Structural

Provide structure and 

support for cells. Help 

body to move.

Collagen – one of the main 

proteins in skin that help to 

strengthen it.

Transport

Carry atoms and small 

molecules within cells 

and throughout the 

body.

Haemoglobin – carries 

oxygen around the body in 

red blood cells.

Catalyst

Speed up thousands of 

chemical reactions that 

take place in cells.

Amylase – helps to break 

down carbohydrates during 

digestion.

Messenger

Transmit signals 

between cells to tell 

them to start or stop a 

biological process.

Insulin – tells your cells to 

take up glucose (sugar) 

from the bloodstream after a 

meal to be used for energy 

or storage.

Defence

Bind to foreign particles 

to help protect the 

body.

Antibodies – released into 

blood where they can bind 

to viruses and bacteria to 

prevent them from infecting 

cells.
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Active Reading

Source Analysis



Resource Two

Data Source
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DNA stands for deoxyribonucleic acid, a chemical containing all 

the essential information needed for an organism to grow, 

reproduce and function properly. DNA is made up of 4 different 

building blocks (nucleotides), which can be arranged in different 

sequences. Short sections of DNA sequences, known as genes, 

contain the specific instructions for certain characteristics, such as 

eye colour and, importantly, how to make every protein. 

As DNA contains essential information and because it is so big, it 

remains in the nucleus of the cell for safekeeping.  When a protein 

needs to be made, the correct gene section is found within the 

DNA, and a copy of the sequence is created. This copy is called 

messenger ribonucleic acid (RNA), and the process is known as 

transcription.

Section C

What is DNA?

The cell factory

Figure 6:                        

The process of 

making a protein

Messenger RNA can leave the nucleus, 

and once in the cell’s cytoplasm, a 

process known as translation can begin. 

During translation, other molecules work 

together to read the RNA sequence and 

to translate what that sequence means. 

The RNA nucleotides are read three at a 

time, and each group of three tells the 

molecular machinery which amino acid is 

needed at that specific place. 

Small transfer molecules bring specific 

amino acids to where the protein is 

assembled. In contrast, another molecule 

joins the incoming amino acid to the end 

of the newly-made chain.  

Finally, once the entire RNA copy is read, you end up with a 

string of amino acids, which can then be folded together to make 

a working protein.
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Resource Two

Activities 
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1. Read the features in the box below, decide which 

corresponds to DNA or proteins and write each in the correct 

column.

Activities

❑ Found in the nucleus.

❑ Contains genetic information.

❑ Is made up of small building blocks called amino acids.

❑ Do most of the work in our cells.

❑ Is made up of four building blocks called nucleotides.

❑ Can be found in the nucleus or cytoplasm.

❑ Contains instructions for particular characteristics, such as 

hair colour.

❑ Contains instructions on how to make proteins.

❑ Can be many different sizes and shapes depending on how 

the chain of amino acids folds.

DNA Protein

Problem Solving
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Resource Two

Activities 
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2. Below is the diagram of the car factory. Write the part of the 

cell or molecule that corresponds to each feature of the car 

factory. There are 6 in total.

3. Complete the crossword on the next page. 

Down

1 – Chemical that contains instructions on how to make proteins. 

3 – The building blocks that make up DNA. 

4 – Large biomolecules responsible for most of the work in our 

cells. 

6 – A type of protein that can speed up chemical reactions in the 

body. 

Activities
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RNACytoplasm

DNAProtein

NucleusAmino Acids 

Critical Thinking



Resource Two

Activities 
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Activities

Designing drugs to fight fatty liver disease  |  Key Stage 3  |  

Biology

3. [Cont.] Complete the crossword below:

Problem Solving

Across

2 – Short DNA sections with specific instructions for a 

particular protein or trait. 

5 – A nucleic acid involved in protein synthesis and can leave 

the nucleus. 

7 – The number of RNA nucleotides that are read at a time.

8 – The process where RNA sequences are read to work out 

in which order the amino acids need to be assembled. 

9 – The building blocks that make up proteins. 



Resource Two

Further Reading 
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• BBC Bitesize Topics – What is DNA? 

https://www.bbc.co.uk/bitesize/topics/zpffr82/articles/zvwbcj6

• Youtube video: Fuse School – What is DNA? 

https://www.youtube.com/watch?v=GIzNlISbCxI

• Youtube video: Fuse School – Protein Synthesis 

https://www.youtube.com/watch?v=x5ZXQo-xeMo&t=2s

• Genetic Science Learning Center. (2016, March 1) What are 

DNA and Genes?. Retrieved October 27, 2022, from 

https://learn.genetics.utah.edu/content/basics/dna

• Genetic Science Learning Center. (2016, March 1) What are 

Proteins?. Retrieved October 27, 2022, from 

https://learn.genetics.utah.edu/content/basics/proteins/

• Science Learning Hub (2011, June 10) Role of Proteins in the 

body. Retrieved October 27, 2022 from 

https://www.sciencelearn.org.nz/resources/209-role-of-

proteins-in-the-body

• Figure 5: Kjpargeter on Freepik

• Figure 6: Pexels.com 

Explore

References

Image Sources
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Resource Three

Overview

Nuclear receptors - Molecular switches of our cells

Let’s lay the foundations for your next phase of education! 

This topic links to KS4 biology: Cells and organisation; 

Scientific attitudes; Health, disease and the development of new 

medicines.

By completing this resource, you will be able to: 

✔ Define what a ligand, agonist and antagonist are.

✔ Describe how a nuclear receptor works.

✔ Identify some of the pros and cons of nuclear receptors.

1. Read the data source

2. Complete the activities

3. Explore the further reading

4. Move on to Resource Four

Topic

Key Stage 3                

Subject Area

Objectives

Instructions
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Data Source
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As seen in Resource Two, proteins can have many different 

roles. The protein’s 3D shape or structure can often help it carry 

out its function. Nuclear receptors are proteins found in the 

cell’s nucleus that act as sensors for small molecules. They 

have large flexible pockets which can hold these small 

molecules (known as ligands). 

A ligand is a small substance that binds to a larger protein or 

biomolecule to activate or inactivate it. Activation may result in 

an increase or decrease in a specific cell function. Ligands can 

be molecules that are naturally occurring in the body, such as 

hormones or neurotransmitters. Or they can be molecules made 

by chemists and taken into the body, such as medicinal drugs. 

Ligands that bind to a protein and activate it are known as 

agonists. There can be agonists or antagonists for the same 

protein. Ligands that bind to a protein and prevent it from being 

activated are known as antagonists.

Nuclear receptors bind to specific sections of DNA in the 

nucleus. When a ligand attaches in the protein’s pocket, the 

receptor changes shape, and this causes the gene bound to the 

nuclear receptor to get switched on. Because nuclear receptors 

bind to many different genes, they can regulate multiple different 

processes in the cell. 

Section A

The importance of 

proteins’ shape for 

their role

Section B

What is a nuclear 

receptor?

Figure 7: Nuclear 

receptor activation 

by an agonist

Active Reading
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Nuclear receptors regulate genes involved in several processes, 

which are important for our organs’ normal, healthy function 

(including the liver).  Below is a list of some nuclear receptors, 

their natural ligands, and some of the processes they switch on 

or off.

Section B

Figure 8: Nuclear 

receptor activation 

prevented by an 

antagonist

Nuclear receptors in 

health and disease

Nuclear Receptor Natural ligand Processes regulated

Estrogen Receptor Estrogen (hormone)
Breast cancer, brittle bones, cardiovascular 

disease

Liver X Receptor
Oxysterols (products 

made from cholesterol)

Levels of cholesterol and fat, cardiovascular 

disease

Vitamin D Receptor Vitamin D
Levels of calcium and other minerals, brittle 

bones, cancer prevention

Farnesoid X Receptor
Bile acids (products 

made from cholesterol)

Levels of cholesterol, fat and glucose, liver 

disease

Peroxisome 

Proliferator-activated 

Receptor

Fatty acids
Cell growth, levels of carbohydrates and fats, 

Diabetes, obesity, heart disease

Androgen Receptor Androgen (hormone) Prostate cancer, muscle reduction
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Section C

Targeting nuclear 

receptors to treat 

disease

Figure 9: Activation 

and inactivation of 

nuclear receptors by 

medicinal drugs

Resource Three

Data Source
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Because every protein is made up of a specific sequence of 

amino acids, each amino acid chain will fold differently. As a 

result, every protein will have a particular structure and shape.

Nuclear receptors also have a unique structure, and their pockets 

have a specific shape that can accommodate their natural 

ligands.  If scientists know what the shape of the pocket is or 

what the natural ligand looks like, they can design or find similar 

molecules that mimic the natural ligand. These man-made 

molecules can either activate the receptor or block the natural 

ligand to prevent activation of the receptor. This process is known 

as drug design and is how many modern medicinal drugs are 

made.
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Did you know? 

It is estimated that 20% of all developing 

drugs are for a nuclear receptor.

Active Reading

Source Analysis
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Section D

Activation and 

inactivation of 

nuclear receptors by 

medicinal drugs

Figure 10: Nuclear 

receptors with roles 

in NAFLD

When creating new drugs to target diseases, nuclear receptors are 

a popular choice for scientists. This is because of their small 

pockets, which can hold artificial small molecule drugs, and 

because they regulate different cell functions. A single nuclear 

receptor can regulate over 100 other genes and processes. These 

processes can be wide-ranging and often unrelated. For example, 

FXR can regulate cholesterol levels and activation of the body’s 

immune defenses. 

However, finding the perfect drug can often be challenging. 

Nuclear receptors act in an ‘all or nothing’ manner. Once 

activated, they switch on multiple different cell functions, so while 

having the desired effect, the drugs may also cause off-target side 

effects. It’s like having a switch that turns on all the lights in every 

room of a house. Switching on the light in one room at a time is 

preferable. 

Scientists are trying to find ways to selectively control nuclear 

receptors so that they only switch on one gene/ process at a time.
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1. Define the following terms:

2. Put these steps in the correct order and write two sentences 

about how nuclear receptors are activated. 

3. When a gene is switched on, a DNA sequence is copied. 

What is the name of this process? 

4. List two reasons a scientist might want to target a nuclear 

receptor to treat a particular disease.

5. The fact that one nuclear receptor can activate multiple 

genes and cell functions can be both an advantage and a 

disadvantage. Why might this be?

6. Look at the table of nuclear receptors and the processes 

they regulate on page 28. Thinking back to Resource One 

and how Non-alcoholic Fatty Liver Disease is caused, what 

nuclear receptors may be best to target and why? For 

example, the Liver X Receptor could be targeted because it 

controls fat levels, and high-fat levels can cause fatty liver 

disease. 

7. One of the effects of activating the Farnesoid X Receptor is 

increasing cholesterol levels. Thinking back to Resource 

One and the risk factors for NAFLD, why might activating 

this receptor cause problems for NAFLD patients?

Resource Three

Activities 
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Activities
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• Principles of pharmacology study guide – Nuclear receptors

• https://open.lib.umn.edu/pharmacology/chapter/nuclear-

receptors/

• What’s the Buzz article: Agonist Vs Antagonist – What’s the 

difference? by Juhi Mohi (2022) 

https://www.buzzrx.com/blog/agonist-vs-antagonist-whats-

the-difference

• Youtube video: Amoeba Sisters – Intro into cell signalling. 

00:00 – 02:39 https://www.youtube.com/watch?v=-

dbRterutHY

• Youtube video: Richard Posner – Nuclear receptor video 

https://www.youtube.com/watch?v=jV-6Y2Cdc1o

• Traber (2016). Cracking the enigma of fatty liver disease. 

https://www.genengnews.com/insights/cracking-the-enigma-

of-fatty-liver-disease/

• Ottow and Weinmann (2008). Nuclear Receptors as Drug 

Targets: A Historical Perspective of Modern Drug Discovery. 

Biochem. Biophys. Res. Comm. 304. pp 191-195. 

• Image on page 26 – pexels.com

Explore

References

Image Sources
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Resource Four

Overview
Developing new medicines

Let’s lay the foundations for your next phase of education! 

This topic links to KS4 biology: Scientific attitudes; 

Experimental skills and investigations; Health, disease and 

development of new medicines.

By completing this resource, you will be able to: 

✔ Outline the steps involved in discovering and testing a new 

drug.

✔ Identify some of the challenges associated with these steps.

✔ Discuss some of the ethical issues surrounding drug testing.

1. Read the data source

2. Complete the activities

3. Explore the further reading

4. Move on to the final reflection activity

Topic

Key Stage 3                   

Subject Area

Objectives

Instructions



Identify a 
potential 

drug

Test how 
well it works

Give the 
drug to 
animals

Give the 
drug to 
healthy 
humans

Give the 
drug to 
patients

Section A

The drug 

development 

process

Figure 11: The drug 

development 

pipeline

Section B

Identifying a 

potential drug

Resource Four

Data Source
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Thousands of new drugs are designed or discovered every year. 

However, before a doctor can prescribe or give them to patients, 

they must be carefully tested and trialed. 

They must be checked for their safety, efficacy and dosage. 

Many candidate drugs fail during the testing stages. Although you 

may start with thousands of potential drugs for one receptor, this 

is usually narrowed down after multiple rounds of testing until you 

have the best drug.

The first step of the process is to identify or create potential drugs. 

These are any small molecules that bind to the receptor. The 

small molecules are usually similar in some way to the natural 

ligand, and they can either be designed from scratch or identified 

from existing drugs. These molecules must be screened in 

experiments to check that they bind to the targeted protein 

receptor. 
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Did you know? 

Making a new drug can take 10-15 years and cost up to 

$1 billion per new drug!

Active Reading
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Section B

Figure 12:      

Molecular docking -

the process of fitting 

a small molecule 

ligand into a protein 

receptor target

Section C

Testing how well it 

works

This process can often take a lot of time and effort, but 

nowadays, it is sped up by computer software. If the 

receptor’s shape is known, computer algorithms can virtually 

‘place’ differently shaped molecules into the pocket to predict 

which are most likely to fit. This computer-based process is 

known as molecular docking (It’s a bit like trying to find the 

missing piece of a jigsaw puzzle by checking thousands of 

pieces to see which one fits best). The molecules selected 

can then be made and tested in experiments.

Once potential new drugs have been identified and shown to 

bind to their protein receptor targets, they need to be tested 

for any harmful effects. New drugs can be tested in cells from 

humans or animals grown in Petri dishes. The cells used can 

be from normal, healthy tissue or can be removed from cancer 

tumours and grown in artificial environments outside the body. 

The cells are given various doses of the test drugs, and the 

effects are monitored, including anything harmful to the cells. 
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Active Reading

Target Ligand Complex 



Resource Four

Data Source
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Section C

Figure 13: (A) 

Henrietta Lacks; (B) 

Hela cells under a 

microscope

Section D

Giving drugs to 

animals

If a new drug shows promise in cells, it must be tested in a whole 

organism before being given to human patients. Cells grown in 

the lab in a carefully controlled environment with a constant 

supply of nutrients are very different to a human body, with 

varying levels of nutrients, biochemicals, and wastes and with 

other biological processes and bodily functions working 

simultaneously. 

In the UK, all new drugs must be tested on animals (although it is 

illegal to test cosmetics or tobacco products on animals). The 

tests often involve giving the animal (a mammal) a known drug 

dosage and monitoring any effects. These tests can tell scientists 

if the drug has any side effects or affects organs other than the 

target organ. For example, if you have a drug to treat liver 

disease, will there be additional unwanted effects in the 

intestines?
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Did you know? 

An African-American woman, Henrietta Lacks' cancer 

cells were the source of the first immortalised human 

cell line used in medical research. The cells were taken 

without her knowledge or consent during her cervical 

cancer tumour biopsy in 1951, and neither Lacks nor 

her family received any compensation. Today her cells 

(named HeLa cells) are used in labs worldwide and have 

been used to help find new drugs and vaccines for 

Polio, HIV, Zika and different cancers.

Active Reading

BA



Pros Cons

Research on animals has led to 

life-saving medicines.

Inhumane treatments and 

unnecessary cruelty in some 

experiments.

It’s easier to spot unwanted side 

effects before the drugs are given 

to patients, potentially causing 

harm.

Animals may suffer pain.

Testing on animals has also led to 

curing specific diseases in 

animals.

Tests done in animals cannot 

always be applied to humans as 

there are biological differences 

between species.

Resource Four

Data Source
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Testing new drugs on animals raises some ethical concerns. 

Below are a few arguments for and against animal testing.

Section D

Figure 14: A Wistar 

rat commonly used 

for testing new 

drugs

Figure 15: Volunteer 

receiving new 

candidate drug in a 

clinical trial

Section E

Clinical trials

If a drug is safe and effective in cells and animals, it can progress 

to clinical trials. Some complications are only noticed when giving 

the new drug to real people for the first time. The drug is usually 

given to healthy volunteers first to ensure it is safe. It is then given 

to people with the illness to ensure it works. These patients are 

carefully monitored for side effects. The drug is initially given at a 

low dose, and the amount is gradually increased until the 

optimum dosage is reached. If the drug has the desired effect with 

minimal, non-serious side effects, it may be licensed for use, 

allowing doctors to prescribe it to patients. 
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1514



Give the 
drug to 
patients

Test how 
well it works

Give the 
drug to 
healthy 
humans

Identify a 
potential drug

Give the 
drug to 
animals

Resource Four

Activities 
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1. Place the steps in the drug development pipeline in the 

correct order: 

2. Below is a receptor for which you are trying to find a new 

drug. From all the candidate molecules in the box, select 

which would be identified as potential drugs by molecular 

docking.

3. Why do you think mammals are used to test new potential 

drugs? 

Activities

a b c

d e f

Candidate drugs

Target Receptor
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Resource Four

Activities 

University of Reading  |  AccessEd Research-Based Curricula 39

4. In groups, prepare an argument for or against the use of 

animals in medical research. Use the resources in the 

‘Further Reading’ section to help find additional points. You 

can use the table to write down some notes.

5. Using the resources in the ‘Further Reading’ section for help, 

can you find any alternatives to animal testing?

6. Why do you think it is essential to give new drugs to healthy 

volunteers before giving them to patients?

7. Henrietta Lacks’ cells were taken and used without her 

consent or knowledge. Despite the consent issues and 

privacy concerns, her cells have greatly contributed to 

medical research. Write a letter to Henrietta’s family 

explaining the importance of HeLa cells for finding and 

testing new drugs. 

Activities
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Pros Cons

Research on animals has led to 

life-saving medicines.

Inhumane treatments and 

unnecessary cruelty in some 

experiments.

It’s easier to spot unwanted side 

effects before the drugs are given 

to patients, potentially causing 

harm.

Animals may suffer pain.

Testing on animals has also led to 

curing specific diseases in 

animals.

Tests done in animals cannot 

always be applied to humans as 

there are biological differences 

between species.

Critical Thinking

Source Analysis
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• BBC Bitesize – The development and testing of new drugs 

https://www.bbc.co.uk/bitesize/guides/z8fkmsg/revision/10

• Youtube – Fuse School: Developing new drugs 

https://www.youtube.com/watch?v=_hjBfbMuvPA&t=4s

• Britannica – Animal testing 

https://www.britannica.com/story/pro-and-con-animal-testing

• Cruelty Free International – Alternatives to animal testing 

https://crueltyfreeinternational.org/about-animal-

testing/alternatives-animal-testing

• Wikipedia – Henrietta Lacks 

https://en.wikipedia.org/wiki/Henrietta_Lacks

• Jane Taylor ‘Testing new medicines’ Catalyst (2006) 

https://www.stem.org.uk/system/files/elibrary-

resources/legacy_files_migrated/8598-

catalyst_17_1_293.pdf

• Image on page 33 – Pexels.com

• Figure 12: Wikipedia – Docking (molecular)

• Figure 13: Wikipedia – Henrietta Lacks

• Figure 14: Wikipedia – Animal testing 

• Figure 15: Wikipedia – Clinical trial

Explore

References

Image Sources
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Final Reflection Activity

Further Guidance

Individual activity

Imagine you are a research scientist trying to discover new treatments for Non-alcoholic 

Fatty Liver Disease. Write a 750-word scientific project proposal explaining why you 

are researching NAFLD and how you plan to find a new drug to treat it. 

You may want to include information on the following:

❑ What NAFLD is and why it is a problem? 

❑ Why a new drug is needed?

❑ What protein do you want to target (how is the protein made from DNA, and how 

does the protein control DNA)?

❑ What methods and processes will you use to discover and test the new drug?

❑ What are some of the challenges you expect to face?

Group activity

In groups of 2 or 3, imagine you are research scientists that have just created a new 

drug to treat Non-alcoholic Fatty Liver Disease. Create a presentation (8 slides max) 

advertising your new drug and how it works for NAFLD patients. 

You may want to include information on the following:
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❑ What NAFLD is and why it is a problem.

❑ How the drug works (including the protein it 

binds to and what the protein does).

❑ Some of the steps involved in testing and 

developing the new drug. 

❑ How the new drug may impact society. For 

example, patients, doctors, health care 

services, etc.
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More Subject Resources

A Deeper Look into Designing 

Drugs to Target Disease
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• British Liver Trust resources: 

https://britishlivertrust.org.uk/stories-category/non-alcohol-

related-fatty-liver-disease/

• BBC Bitesize: Protein Synthesis 

https://www.bbc.co.uk/bitesize/guides/z3mbqhv/revision/6

• The Immortal Life of Henrietta Lacks by Rebecca Skloot

• Video about NAFLD: 

https://www.youtube.com/watch?v=SLliudaGE_8

• The challenge of drug discovery: 

https://www.youtube.com/watch?v=jZzB9qrPFzg

• Ducksters Audio Article – Medicine and Pharmacology: 

https://www.ducksters.com/science/biology/medicine_and_p

harmaceutical_drugs.php

• The Naked Scientists Podcasts – Discovering Drugs: 

https://www.thenakedscientists.com/podcasts/naked-

scientists-podcast/discovering-drugs

• Play this protein synthesis game : 

https://biomanbio.com/HTML5GamesandLabs/LifeChemgam

es/protsynthracehtml5page.html

• Try this interactive tutorial about protein synthesis: 

https://www.labxchange.org/library/items/lb:LabXchange:f93

a9e87:lx_simulation:1

Read

Watch

Listen

Do

Designing drugs to fight fatty liver disease  |  Key Stage 3  |  

Biology

https://britishlivertrust.org.uk/stories-category/non-alcohol-related-fatty-liver-disease/
https://www.bbc.co.uk/bitesize/guides/z3mbqhv/revision/6
https://www.youtube.com/watch?v=SLliudaGE_8
https://www.youtube.com/watch?v=jZzB9qrPFzg
https://www.ducksters.com/science/biology/medicine_and_pharmaceutical_drugs.php
https://www.thenakedscientists.com/podcasts/naked-scientists-podcast/discovering-drugs
https://biomanbio.com/HTML5GamesandLabs/LifeChemgames/protsynthracehtml5page.html
https://www.labxchange.org/library/items/lb:LabXchange:f93a9e87:lx_simulation:1


Study Skills, tips 

& Guidance
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Helpful information you will find in this section:

1. Cornell Notes

2. Academic Terminology (keywords)

3. Academic Writing Style

4. Referencing

5. How to Evaluate Your Sources

6. Subject Guidance

7. University Guidance

You can use the tips and web links in this section throughout your pack!

This section includes helpful tips to help you complete this pack and

improve your study skills for school.

It also includes a few fantastic, easy-to-use resources to know what to do 

next and where else you can look for more information on the subject. 
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Why is good note-taking important?

If you forget new information almost as quickly as you hear it, even if you write it down, 

you tend to lose nearly 40% of new information within 24 hours of first reading or hearing 

it. 

However, if we take notes effectively, we can retain and retrieve almost 100% of the 

information we receive. Consider this graph on the rate of forgetting with study/ repetition:

Learning a new system

The Cornell Note System was developed in the 1950s at the University of Cornell in the 

USA. The system includes interacting with your notes and is suitable for all subjects. 

There are three steps to the Cornell Note System. 

Academic Study Skills

Cornell Notes
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Repetition: the act of 

repeating an interaction 

with the material/ notes

Repetition 

increases 

retention

Retention: the act of 

absorbing, and continuing 

to keep information

Drop in 

retention after 

18 minutes

Step 1: Note-Taking

1. Create Format: Notes are set up in the Cornell Way. 

This means creating three boxes like the ones on the 

left.  You should put your name, date, and topic at the 

top of the page. 

2. Write and Organise: You then take your notes in the 

‘note taking’ area on the right side of the page. It would 

be best if you organised these notes by keeping a line 

or a space between ‘chunks’/ main ideas of 

information. You can also use bullet points for lists of 

information to help organise your notes.
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Step 2: Note-Making

1. Revise and Edit Notes: Go back to box 1, the note-taking area and spend some time 

revising and editing. You can do this by highlighting ‘chunks’ of information with a 

number or a colour; circling all keywords in a different colour; highlighting main ideas; 

adding new information in another colour.

2. Note Key Idea: Go to box two on the left-hand side of the page and develop some 

questions about the main ideas in your notes. The questions should be ‘high level’. 

This means they should encourage you to think deeper about the ideas. Example ‘high 

level’ questions would be:

• Which is the most important/ significant reason for…

• To what extent…

• How does the (data/ text/ ideas) support the viewpoint?

• How do we know that…

Here is an example of steps 1 and 2 for notes on the story of Cinderella

Step 3: Note-Interacting

1. Summary: Go to box three at the bottom of the page, summarise the main ideas in 

box one, and answer the essential questions in box 2. 

Academic Study Skills

Cornell Notes
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Below is a series of key terms you will come across from teachers and tutors as 

you go through school, especially as you enter upper secondary.

Knowing these will help you understand what you are being asked to do!

• Analyse: When you analyse something, consider it carefully and in detail to 

understand and explain it. To analyse, identify the main parts or ideas of a subject and 

examine or interpret the connections between them.

• Comment on: When you comment on a subject or the ideas in a subject, you say 

something that gives your opinion or an explanation.

• Compare: To compare things means to point out their differences or similarities. A 

comparison essay would involve examining the qualities/ characteristics of a subject 

and emphasising the similarities and differences. 

• Contrast: When you contrast two subjects, you show how they differ when compared 

with each other. A contrast essay should emphasise striking differences between two 

elements. 

• Compare and contrast: To write a compare and contrast essay, you would examine 

the similarities and differences between two subjects. 

• Criticise: When you criticise, you make judgments about a subject after thinking about 

it carefully and deeply. Express your judgement concerning the correctness or merit of 

the factors under consideration. Give the results of your analysis and discuss the 

limitations and contributions of the factors in question. Support your judgement with 

evidence. 

• Define: When you define something, you show, describe, or state clearly what it is and 

what it is like; you can also say its limits. Do not include details but do include what 

distinguishes it from the other related things, sometimes by giving examples. 

• Describe: To describe in an essay requires you to give a detailed account of a 

subject's characteristics, properties or qualities.

• Discuss: To discuss in an essay, consider your subject from different points of view. 

Examine, analyse and present considerations for and against the problem or statement.

Academic Study Skills

Key Words
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• Evaluate: When you evaluate in an essay, decide on your subject’s significance, value, 

or quality after carefully studying its good and bad features. Similar to assess. Use 

authoritative (e.g. from established authors or theorists in the field) and, to some extent, 

personal appraisal of both contributions and limitations of the subject.

• Illustrate: If asked to illustrate in an essay, explain the points that you are making 

clearly by using examples, diagrams, statistics, etc.

• Interpret: In an essay that requires you to interpret, you should translate, solve, give 

examples, or comment upon the subject and evaluate it in terms of your judgement or 

reaction. Explain what your subject means. Similar to explain.

• Justify: When asked to justify a statement in an essay, you should provide the reasons 

and grounds for the conclusions you draw from the statement. Present your evidence in 

a form that will convince your reader.

• Outline: Outlining requires that you explain ideas, plans, or theories in a general way, 

without giving all the details. Organise and systematically describe the main points or 

general principles. Use essential supplementary material, but omit minor details. 

• Prove: When proving a statement, experiment or theory in an essay, you must confirm 

or verify it. You must evaluate the material and present experimental evidence and/ or 

logical argument.

• Relate: To relate two things, you should state or claim the connection or link between 

them. Show the relationship by emphasising these connections and associations.

• Review: When you review, critically examine, analyse and comment on the major 

points of a subject in an organised manner.

Write any other keywords you come across below. Ask your teacher to explain their 

meaning or use a dictionary to find out.

Academic Study Skills
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What is academic writing?

‘Academic writing’ is a specific way of writing when communicating research or 

discussing a point of view. You will most often do this in essays and reports. 

Academic writing has a logical structure and uses formal language. Unlike creative or 

narrative writing, academic writing uses different sources of information to support what is 

being said (see next page about various sources).

Top Academic Writing Tips

Do’s

• Do use words you know the meaning of and are confident using.

• Remember, words don’t have to be complicated to be clear!

• Do write words out fully, e.g., do not, cannot, does not, it would.

• Use the third person point of view

• Minimise the use of informal adjectives, such as cool, amazing and wonderful.

Don’ts

• Do not use contractions, e.g., don’t, can’t, doesn’t, it’d.

• Do not use public speaking phrases like “We can all agree that…” and “As I previously 

mentioned…”.

• Do not use conversational phrases, such as ‘literally’ or ‘basically’ too often.

• Do not use slang or jargon, for example, ‘awks’, ‘lit’, ‘woke’.

• Do not use words that express value judgements, e.g., crazy, ridiculous, terrible. 

Suitable synonyms are surprising, unjustified or distressing. 

Academic Study Skills
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Expressing your opinion in academic writing

In academic writing, it is best practice to express an opinion without writing in the first 

person. 

Rather than saying, ‘In my opinion, this proves that you can express your opinion by 

saying:

• ‘Based on (insert fact/ theory/ finding) it shows that….’;

• ‘The graph here indicates that…’;

• ‘The aforementioned problems in Smith’s argument reveal that…’;

• ‘Such weaknesses ultimately mean that…’; and so on.

Signposting

Signposting guides your reader through different sections of your writing. It lets those who 

read your writing know what is being discussed and why and when your piece is shifting 

from one part to another. This is crucial for clear communication with your audience.

Academic Study Skills
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Signposting stems for a paragraph 

which expands upon a previous idea

Signposting stems for a paragraph 

which offers a contrasting view

Building on from the idea that ... (mention 

the previous idea), this section illustrates 

that ... (introduce your new idea).

However, another angle on this debate 

suggests that ... (introduce your 

contrasting idea)

To further understand the role of ...(your 

topic or your previous idea), this section 

explores the idea that ... (introduce your 

new idea)

In contrast to evidence which presents the 

view that ... (mention your previous idea), 

an alternative perspective illustrates that 

...

Another line of thought on ... (your topic or 

your previous idea) demonstrates that ... 

However, not all research shows that ... 

(mention your previous idea). Some 

evidence agrees that ... 
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What is a reference or referencing?

A reference is just a note in your assignment that tells your reader where particular ideas, 

information or opinions that you have used from another source have come from. It can be 

done through ‘citations’ or a ‘bibliography’. 

You must include references in your writing assignments when you get to university. As 

well as being academic good practice, referencing is very important because it will help 

you to avoid plagiarism. 

Plagiarism is when you take someone else’s work or ideas and pass them off as your 

own. Whether plagiarism is deliberate or accidental, the consequences can be severe. 

You must be careful to reference your sources correctly. 

Why should I reference?

Referencing is essential in your work for the following reasons:

• It gives credit to the authors of any sources you have referred to or been influenced by.

• It supports the arguments you make in your assignments.

• It demonstrates the variety of sources you have used.

• It helps prevent you from losing marks or failing due to plagiarism.

When should I use a reference?

• You should use a reference when you:

• Quote directly from another source.

• Summarise or rephrase another piece of work.

• Include a specific statistic or fact from a source.

Academic Study Skills

Referencing
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How do I reference?

There are several different ways of referencing, but most universities use the Harvard 

Referencing Style. Please speak with your teacher about which style they want you to use 

because the most important thing is that you remain consistent! 

The two main aspects of referencing you need to be aware of are:

1. In-text citations

These are used when directly quoting a source. They are in the body of the work after you 

have referred to your source in your writing. They contain the surname of the source’s 

author and the year it was published in brackets. 

• E.g. Daisy describes her hopes for her infant daughter, stating, “I hope she’ll be a 

fool—that’s the best thing a girl can be in this world, a beautiful little 

fool.” (Fitzgerald, 2004).

2. Bibliography

This is a list of all the sources you have referenced in your assignment. In the 

bibliography, you list your references by the numbers you have used and include as much 

information as possible about the reference. The list below gives what should be included 

for different sources. 

• Websites: Author (if possible), title of the web page, ‘Available at:’ website address, 

[Accessed: date you accessed it]. 

• E.g. ‘How did so many soldiers survive the trenches?’, Available at: 

http://www.bbc.co.uk/guides/z3kgjxs#zg2dtfr [Accessed: 11 July 2019].

• Books: Author surname, author first initial,  (year published), title of book, publisher

• E.g. Dubner S. and Levitt, S., (2007) Freakonomics: A Rogue Economist Explores 

the Hidden Side of Everything, Penguin Books

• Articles: Author, ‘title of the article’, where the article comes from (newspaper, journal, 

etc.), date of the article.

• E.g.  Maev Kennedy, ‘The lights to go out across the UK to mark First World War’s 

centenary’, The Guardian Newspaper, 10 July 2014.

Academic Study Skills
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Is it a source worth citing? Use these tips to question your sources before 

referencing them. 

• Currency – the timelines of the information: When was it published or posted? Has 

it been revised or updated? Does your topic require current information, or will older 

sources also work? 

• Relevancy – the importance of the information for your needs: Does the 

information relate to your topic or answer your question? Have you looked at a variety 

of sources? Who is the intended audience?

• Authority - the source of the information: Who is the author/ publisher/ source/ 

sponsor? What are the author’s credentials? Is the author qualified to write on the 

topic? 

• Accuracy – the reliability and correctness of the source: Does evidence support 

the information? Has the information been reviewed or refereed? Can you verify 

whether it is a personal or professional source? Are there errors?

• Purpose – the reason the information exists: Does the author clarify the intentions/ 

purpose? Is the information fact opinion or propaganda? Are there biases? Does the 

viewpoint appear objective?

Academic Study Skills
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What is a source?

When you learn new things, you might get information from different places. These places 

are called sources. Some sources are more reliable than others. For example, information 

in a textbook written by an expert is more reliable than the information in a non-expert’s 

social media post.

How do you decide which source to use? From newspaper articles to books to tweets, this 

provides a brief description of each source type and breaks down the factors to consider 

when selecting a source.

Academic Study Skills
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A collection of analytics 

reports that outline the 

objectives, background, 

methods, results and 

limitations of new research 

written for and by scholars in 

a niche field.

Journal

The information presented 

is supported by clearly 

identified sources. 

Sometimes each chapter 

has a different author.

Academic 

book

Books or online – giving 

information on many 

different subjects. Some are 

intended as an entry point 

into research; some provide 

detailed information and 

onwards references. 

Encyclopaedia

A glossy compilation of 

stories with unique themes 

intended for specific 

interests.

Popular 

magazine

A reporting and recording of 

cultural and political 

happenings that keeps the 

general public informed. 

Opinions and public 

commentaries can also be 

included.

A collection of millions of 

educational, inspirational, 

eye-opening and 

entertaining videos.

Youtube

Blogs (e.g. WordPress) 

are an avenue for sharing 

both developed and 

unpublished ideas and 

interests with a niche 

community.

Blog

A platform for millions of 

concise messages on a 

variety of topics.

Twitter Newspaper
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Number of outside sources 

When an author used many outside sources in their writing, they demonstrate familiarity 

with ideas beyond their own. As more unique viewpoints are pulled into a source, it 

becomes more comprehensive and reliable. This shows the typical number of outside 

sources used in each publication.

Degree of review before a source is published 

Two factors contribute to the amount of inspection a source receives before it might be 

published: the number of reviewers fact-checking the written ideas and the total time spent 

by reviewers as they fact-check. The more people involved in the review process and the 

longer the review process takes, the more credible the source is likely to be.

Academic Study Skills
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0
<2

0

<5
<2

<5

<15

<30

<5

Number of sources cited

Twitter

Blog

Youtube

Newspaper

Popular 

magazine

Academic 

book

Online 

article

Journal

Encyclopaedia

Time in review

Number of reviewers 0 reviewers

seconds minutes minutes

1-2 reviewers

hours days days

3-4 reviewers

2-3 months 6-2 months 3-5 years
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A degree in Sciences gives Students access to many career choices. Students who study 

sciences go on to pursue their Master’s degree in Science. However, a significant portion 

of them also start looking for jobs in the fields of Cancer Research, Stem Cell technology 

and other positions in this space.

What’s next? 

Sciences subject maps & jobs

Life coach

Sports & exercise 

psychology

Medicinal 

Chemist/ pharmacy 

Analytical 

chemist

Life Science

research

Scientist

Biotechnologist

Nanotechnologist

Forensic 

scientist

Nuclear

Engineer

Chemical

Engineer

Research 

scientist

Zoologist Microbiologist

Pharmacologist

Environmental 

engineer

Water quality 

scientist

Commercial 

horticulturist

Environmental 

consultant

Clinical psychologist

Health psychologist

Maths & 

engineering

SCIENCES

Biology

Chemistry

Biochemistry Psychology

Environmental 

sciences

Social

Science

Find out about Science-related careers here:

PROSPECTS: https://www.prospects.ac.uk

TARGET JOBS: https://targetjobs.co.uk

https://www.prospects.ac.uk/
https://targetjobs.co.uk/


Choosing a course and university 

Choosing the right course to study is important, so research the options available to you. 

Here are some top tips:

• You don’t have to choose a course you have already studied; many courses don’t 

require prior knowledge of the subject. You can apply skills gained from school studies 

to a new field. 

• The same subject can be taught differently depending on your chosen course and 

university. Search university websites to learn more about the course content, teaching 

styles and assessment types. 

• When choosing a university, think about what other factors are important to you. Do 

you want to study at a campus university or be based in a city center? What 

accommodation options are there? Does the university have facilities for any 

extracurricular activities you’re involved in? 

• To research your options, look at university prospectuses and websites and see if there 

are opportunities to speak to current students who can give you a real insight into what 

life is like there. 

What’s next? 
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Different people go to university for different reasons. You might have a particular 

job in mind or want to study a subject you are passionate about. 

Whatever your motivations, going to university can help improve your career 

prospects and develop your confidence, independence and academic skills.
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Exploring careers and subject options

• Find job descriptions, salaries and hours, routes into different careers, and more 

at https://www.startprofile.com/

• Research career and study choices, and see videos of those who have pursued 

various routes at http://www.careerpilot.org.uk/

• See videos about what it’s like to work in different jobs and for different organisations 

at https://www.careersbox.co.uk/

• Find out what different degrees could lead to, how to choose the right course for you, 

and how to apply for courses and student finance at https://www.prospects.ac.uk/

• Explore job descriptions and career options, and contact careers advisers 

at https://nationalcareersservice.direct.gov.uk/

• Discover which subjects and qualifications (not just A levels) lead to different degrees 

and what careers these degrees can lead to 

at http://www.russellgroup.ac.uk/media/5457/informed-choices-2016.pdf

Other useful resources

• https://www.ucas.com/

• https://www.whatuni.com/

• https://www.opendays.com/

• https://www.thecompleteuniversityguide.co.uk/

What’s next? 

University Guidance
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UCAS and the university application process

All applications for UK degree programmes are made through UCAS. There is lots of 

information on the UCAS website to guide you through the process and what you need to 

do at each stage. 

Personal statements

An important part of your application is the personal statement. The personal statement 

allows you to tell universities why they should offer you a place. 

Here are a few top tips for making your personal statement stand out:  

• You can only submit one personal statement, so it’s important that you are consistent in 

your course choices. Make sure you have done your research to show your 

understanding of the subject area and your passion for it.  

What’s next? 
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Apply
• Applications open in September the year before you plan to start 

university. 

• You can apply for up to five courses. 

• The deadline for most courses is 25 January.

• The University of Reading’s UCAS code is R12. It does not have a UCAS 

campus code. 

Decisions
• Some courses may require an interview, portfolio or admissions test in 

addition to a UCAS application. Check individual university website 

details. 

• Check UCAS Track which will be updated with decisions from the 

universities you have applied for, and to see your deadline for replying to 

any offers. 

• You should choose a firm (or first) choice university and an insurance 

choice. If you already have your exam results or a university thinks your 

application is particularly strong, you might receive an unconditional 

offer. 

Results
• If you're holding a conditional offer, then you will need to wait until you 

receive your exam results to have your place confirmed. 

• Clearing & Adjustment allows you to apply to courses which still have 

vacancies if you didn't meet the conditions of your offer, have changed 

your mind about what or where you want to study, or have met and 

exceeded the conditions of your offer and would like to look at alternate 

options. 
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Personal Statement (cont.)

• Start by brainstorming all your skills, experience and attributes. Once you have 

everything written down, you can begin to be selective – you only have 47 lines so 

won’t be able to include everything.

• The ABC method: action, benefit and course can be a useful way to help demonstrate 

your relevant experience and how it applies to the course you’re applying for.

Personal Statement do’s and don’ts

Read the tips below from real life professors and admissions staff in university Science 

departments, on the ‘do’s’ and ‘don’ts’ of what to include in your personal statement. 

Science

• Tell us why you want to study Science.

• What area of Science fascinates you? 

• Demonstrate your interest by telling us what you have recently read, watched or 

listened to and how they helped your understanding of Science.

• Describe how your school or individual work has equipped you with the necessary 

knowledge and ability to be a successful Science student. 

Other useful resources

• An easy template to start practising your personal statement: 

https://www.ucas.com/sites/default/files/ucas-personal-statement-worksheet.pdf

• Untangle UCAS terminology at https://www.ucas.com/corporate/about-us/who-we-

are/ucas-terms-explained

• Discover more about the application process including when to apply and how to fill in 

your application on the UCAS website. 

• Read more useful advice about what to include in your personal statement on UCAS, 

the Complete University Guide and The UniGuide. 

• Attend one of the University of Reading’s virtual sessions to find out more about 

applying and personal statements. 

What’s next? 
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https://www.thestudentroom.co.uk/university/personal-statements/writing-your-personal-statement
http://www.reading.ac.uk/virtual-events
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Widening Participation for Under 16s

Find Your Future: Our Find Your Future days are on campus events that feature a diverse 

range of university subject activities focused around a particular theme or topic for the day.

Schools Conferences: Support your pupils through significant transitions in their school 

life and give them the skills to unlock their future with our multi-school conferences for 

years 8, 9 and 11.

Assemblies: We are available to come into your school and give University information 

talks to entire year groups or more. Our talks are about 20 minutes long and are perfect for 

assemblies.

Subject Taster Sessions: We offer various subject tasters focused on engaging and 

introducing your pupils to university subjects and learning styles. 

Ignite: Our Ignite  programme provided sustained, focused support for a cohort of students 

from widening participation backgrounds, from year 7 through their school career.

Activities for Looked After Children: We offer on-campus events and bespoke campus 

visits for Virtual Schools during half terms and term time. 

University of Reading

The author of this coursebook attends the University of Reading.

The University of Reading offers a variety of programmes for Key Stage 3 pupils. 

For more information about the below programmes click here. 

https://www.reading.ac.uk/ready-to-study/visiting-and-open-days/activities-for-schools/activities-for-under-sixteens
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