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Who is this                      

pack for?

So… why complete 

this pack?

What’s in this 

booklet?

• 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 PhD student 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

✔ Six ‘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
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I grew up in Halifax, West Yorkshire, with my parents and 

brother. My dad used to call me a ‘why bird’ because I’d say 

”Why?” in response to everything… It makes sense that I 

went into science! 

Alzheimer’s disease is the most significant cause of dementia 

and affects more and more people every year. With only one 

medicine approved with harsh side effects, searching for new 

treatments remains essential. I believe my work will directly 

contribute to the future of Alzheimer’s disease therapies.

A big range! But for A-levels, I finally decided on Biology, 

Chemistry and Mathematics. I thought these subjects would 

complement each other and help me through University, 

where I studied Genetics in Glasgow.

Twitter! Hear me out... I have an academic Twitter account 

where I follow all the people I have networked with and read 

papers written by. It inspires me to see these people 

succeed, whether graduating, presenting at conferences or 

finding new jobs.

My mum. She has supported me and my ambitions every 

step of the way. Through the highs (being accepted onto my 

PhD) and the lows (being rejected by work placement 

programmes), she has always helped me focus on what’s 

important – doing what makes you happy.

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 Katy Walsh

Area of Study and Degree Blood flow in Alzheimer’s 

Disease, PhD in Cardiovascular Disease 

University University of Manchester
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Physiological Society    |  AccessEd Research-Based Curricula 5

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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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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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.

Term Definition

Amyloid β 

A protein produced through cleavage of the amyloid 

precursor protein (APP). These proteins are the main 

component of amyloid plaques found in the brain of 

Alzheimer’s disease patients.

Amyloid precursor 

protein (APP)

A transmembrane protein transcribed from the APP 

gene. The protein is cleaved into different products, 

namely the amyloid β protein. 

Arteries
Blood vessels that carry oxygenated blood around the 

body.

Astrocytes

Specialised star-shaped type of cell in the central 

nervous system that is involved in many functions, 

including aiding communication between neurons and 

blood vessels.

Autoregulation
The change in blood flow to an organ induced by a 

change in pressure.

Calcium spark
Highly localised release of calcium ions from the 

sarcoplasmic reticulum via ryanodine receptors. 

Cognitive decline
Condition of having memory loss, reduced or slow 

thinking skills or other impairment in mental capabilities.

Dementia

A group of related symptoms associated with ongoing 

ageing. These include loss of memory, language, 

problem-solving, and changes in mood, emotions and 

behaviour.

Depolarised
Loss of polarisation. In the context of a cell, it is the 

change in the membrane potential towards 0 volts. 



Term Definition

Electrochemical  

gradient

The electrochemical potential gradient for an ion that 

can move across a membrane. The difference in ion 

concentration across the membrane determines the 

gradient.

Endothelium
A single layer of endothelial cells on the inside of blood 

vessels.

Hyperpolarised
Increase in polarisation. In the context of a cell, it is the 

change in the membrane potential away from 0 volts. 

Myogenic tone

State of partial constriction or arteries to allow 

constriction or dilation in response to changes in 

pressure.

Neurovascular 

coupling

The linking between brain activity and changes in local 

blood flow. 

Resting membrane 

potential

The electrical potential or difference between the inside 

and outside of a cell at rest. Ions determine this.

Sarcoplasmic 

reticulum

A membrane-bound structure in muscle cells similar to 

the smooth endoplasmic reticulum. It stores calcium 

ions.

Spontaneous 

transient outward 

current (STOC)

Efflux of potassium ions from a vascular smooth muscle 

cell via BK channels. STOCs hyperpolarise the cell. A 

calcium spark near the efflux.

Vascular smooth 

muscle cells

The cells surrounding the endothelium in arteries and 

veins that allow these vessels to constrict and dilate.

Vasoactive
Compound that increases or decreases blood pressure 

and heart rate through its effect on the blood vessels.

Vocabulary
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When you find words you don’t recognise in a resource, look up their definition. Use this

page to write them down and make a note of their definition!



Introduction to Subject

Blood flow in Alzheimer’s 

Disease
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What is Alzheimer’s disease? What causes it? What are the 

current treatment options?

What are the different types of blood vessels? How are they 

organised in the brain? Why is control of blood flow so 

important?

What are the different ion channels in vascular smooth muscle 

cells? How do these ion channels help to control blood flow?

What is autoregulation? Why is it essential in the brain? What is 

myogenic tone? How is it maintained?

What is neurovascular coupling? How is it controlled? What 

happens when it goes wrong?

How are autoregulation and neurovascular coupling disrupted in 

a mouse model of Alzheimer’s disease? What does this mean 

for future treatments?

Alzheimer’s disease

Blood flow in the 

brain

Ion Channels

Autoregulation

Neurovascular 

coupling

Vascular 

dysfunction in 

Alzheimer’s disease

Alzheimer’s disease is the most common form of dementia and affects a growing number of 

people every year. Dementia is the ongoing decline in cognitive function, characterised by 

memory loss and difficulty thinking. Whilst primarily thought of as a disease of the nerve 

cells in the brain (neurons), there is a growing body of evidence to suggest a disruption to 

the blood vessels in the brain in Alzheimer’s disease. This pack will dive into a small portion 

of that evidence, describing the disruption to vascular smooth muscle cell function observed 

in mouse models of Alzheimer’s disease and how that could correlate to new therapeutic 

options.

The topics within this pack will include:



Resource One

Overview

Alzheimer’s disease

Proteins (Biology), Memory, and Biopsychology 

(Psychology)

By completing this resource, you will be able to: 

✓ Describe the symptoms and characteristics of Alzheimer’s 

disease.

✓ Discuss why Alzheimer’s disease is a growing problem and 

why research into its mechanisms is so important.

✓ Explain how beta-amyloid peptides are formed, the key 

isoforms and their hypothesised role.

1. Read the data source

2. Complete the activities

3. Explore the further reading

4. Move on to Resource Two

Topic

Key Stage 5                   

Subject Area

Objectives

Instructions



Resource One

Data Source
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Dementia is a syndrome (caused by multiple diseases) 

characterised by a decline in cognitive function, which may 

present itself through memory loss, changes in language and 

mood, ability to think clearly and perform certain actions. 

Alzheimer’s disease is the leading cause of dementia, affecting 

over half a million people in the UK alone. Alzheimer’s disease 

causes around 60% of all dementia cases.

Alzheimer’s disease is not fully understood but is thought to be 

caused by the build-up of two naturally occurring proteins, 

amyloid β and tau, within the brain. These proteins are thought to 

damage nerve cells (neurons), affecting the brain’s ability to 

function correctly. 

Amyloid β is the protein product of the amyloid precursor 

protein (APP) gene and exists in different lengths, known as 

isomers. The most common length isomer is 42 amino acids long, 

known as amyloid β 42 or Aβ42, which forms the classical 

amyloid plaques surrounding the neurons observed in the brains 

of Alzheimer’s disease patients. The next most common isomer is 

the 40 amino acid long peptide, Aβ40. This isomer is more closely 

associated with the vasculature in the brain and does not 

aggregate as much as Aβ42. The amyloid β isomers are formed 

through the cleavage of the initial APP protein by β secretase and 

𝝲 secretase. 𝝲 secretase cleavage determines what length 

amyloid β will be formed.  

Section A

What is Alzheimer’s 

disease?

Figure 1: Amyloid β 

production

Amyloid precursor 

protein (APP)

Amyloid ββ-

secretase

sAPPβ

APP intracellular domain C terminal fragment β

𝝲-

secretase

Before reading 

Resource One, 

students are 

encouraged to read 

and understand the 

definitions outlined in 

the glossary.

Active Reading



Resource One

Data Source
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Everyone produces APP, and in young and healthy brains, the Aβ 

is successfully cleared from the brain. What reduces the brain’s 

ability to remove toxic peptides is not understood. However, there 

are certain risk factors that increase the likelihood of developing 

Alzheimer’s disease, such as repetitive brain trauma, smoking, 

obesity, high blood pressure and family history. 

Despite over 70 years of research uncovering the underlying 

mechanisms of Alzheimer’s disease, only a handful of drugs have 

gone through clinical trials and been approved for use in humans. 

These drugs target the disease’s symptoms rather than improving 

disease progression. This means the disease still progresses at 

the same rate, and there is no survival rate or time increase. 

Table 1 shows that approved drugs target neurotransmitters that 

allow the brain’s neurons to communicate signals. Unfortunately, 

as these are essential to proper brain function, these drugs are 

often associated with severe side effects, such as nausea, 

headaches, trouble sleeping, tiredness and muscle cramps. The 

success rate of drugs being approved for humans in clinical trials 

for Alzheimer’s disease is 0.4%, highlighting the necessity of 

continued research into the mechanisms underlying Alzheimer’s 

disease. 

Section B

Risk factors and 

treatments

Table 1: Drugs for 

Alzheimer’s disease

Drug name Target Symptom

Donepezil
Inhibition of the neurotransmitter 

acetylcholine
Memory loss and anxiety

Rivastigmine
Inhibition of the neurotransmitter 

acetylcholine

Memory loss and anxiety

Galantamine
Inhibition of the neurotransmitter 

acetylcholine

Memory loss and anxiety

Memantime Inhibition of the neurotransmitter glutamate Memory loss

Source Analysis

Active Reading



Resource One

Data Source
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With almost all clinical trial drugs targeting the neurons, perhaps 

we are focusing on the wrong area of the brain. The brain 

contains 1000 miles of blood vessels, and the brain relies on a 

constant and adaptable source of blood to maintain proper 

function. One of the earliest indicators of Alzheimer’s disease is 

a reduction in brain blood flow, detectable before any amyloid 

plaques, tau tangles or cognitive decline. Furthermore, many 

risk factors for Alzheimer’s disease are associated with the 

blood vessels – also known as the vasculature - and are also 

risk factors for cardiovascular disease.

The above could mean that researchers’ efforts have been 

mistargeted, and aiming treatments at the vasculature could be 

a novel way to treat Alzheimer’s disease. But first, we need to 

understand how the brain’s vasculature functions correctly 

before understanding how it is disrupted in Alzheimer’s disease. 

The following few resources should help with that.

Section C

Importance of brain 

vasculature

Figure 2: Brain 

vasculature

Active Reading

Research



Resource One

Activities 
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1. Fill in the blanks:

Alzheimer’s disease is characterised by the excessive 

production or build-up of two proteins, tau and ________. The 

latter exists in different lengths, also known as ________, the 

most common of which are ___ and ___ amino acids long. The 

longer peptide forms ______ surrounding the neurons, whereas 

the shorter peptide is more associated with the ________. 

2. How many estimated miles of blood vessels are there in the 

brain?

3. Name the two enzymes that cleave APP into amyloid β (1-

40).

4. Why do you think currently approved drugs for Alzheimer’s 

disease target neurotransmitters?

5. Can you name another potential target for AD drugs? Why 

might this help treat AD?

Activities

Problem Solving

Critical Thinking



Resource One

Further Reading 
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• BBC newround - What are Alzheimer's disease and 

dementia?

• Alzheimer’s Research UK - Treatments

• Alzheimer-s Disease podcast – How is Alzheimer's Disease 

diagnosed?

• Chen, Gf., Xu, Th., Yan, Y. et al. Amyloid beta: structure, 

biology and structure-based therapeutic development. Acta 

Pharmacol Sin 38, 1205–1235 (2017). 

https://doi.org/10.1038/aps.2017.28

• Cummings JL, Tong G, Ballard C. Treatment Combinations 

for Alzheimer's Disease: Current and Future 

Pharmacotherapy Options. J Alzheimer’s Dis. 

2019;67(3):779-794. doi: 10.3233/JAD-180766. PMID: 

30689575; PMCID: PMC6398562.

• Biorender

• Journal of Neurochemistry

Explore

References

Image Sources

https://www.bbc.co.uk/newsround/41272268#:~:text=Alzheimer's%20disease%20is%20a%20condition,forget%20who%20family%20members%20are.
https://www.alzheimersresearchuk.org/dementia-information/types-of-dementia/alzheimers-disease/treatments/
https://open.spotify.com/episode/7ECPeCYdpUT8W8opxD8NVl?si=7Xznb5TxSxeURlXZLHBQ6A


Resource Two

Overview

Blood flow in the brain

Mass transport, and Organisms respond to changes in their 

internal and external environment (Biology)

By completing this resource, you will be able to: 

✓ Describe the structure and function of arteries, capillaries and 

veins.

✓ Describe the vasculature within the brain.

✓ Understand that blood flow in the brain is strictly regulated 

and highly dynamic. 

1. Read the data source

2. Complete the activities

3. Explore the further reading

4. Move on to Resource Three

Topic

Key Stage 5                  

Subject Area

Objectives

Instructions



Resource Two

Data Source
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The brain makes up only 2% of the body's mass and yet utilises 

around 20% of all energy produced by the body. The brain also 

lacks the ability to store energy, therefore requiring a constant 

and adaptable source of energy to maintain proper function. This 

is provided in the form of blood, which passes through the brain 

through the dense network of vessels providing oxygen and 

glucose and removing waste from the neuronal tissue. It is 

thought that if the blood vessel within the brain were stretched 

out, they would reach over 1000 miles, and research suggests 

that cells that make up the vasculature outnumber the nerve 

cells within the brain. This is unsurprising; if blood flow to the 

brain is disrupted for longer than 3 minutes will cause brain 

damage, and more than 10 minutes without oxygen will cause 

brain death.

Section A

Blood vessels of the 

brain

Figure 3: Brain 

vasculature

Before reading 

Resource Two, 

students are 

encouraged to read 

and understand the 

definitions outlined in 

the glossary.

Active Reading



Resource Two

Data Source
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Three types of blood vessels exist within the body: arteries, 

capillaries and veins. Arteries carry oxygenated blood around 

the body to where it is needed, whilst veins bring deoxygenated 

blood back to the heart. Arteries are made up of three layers: the 

tunica intima, tunica media and tunica adventitia. The tunica 

intima is the inside of the vessel in direct contact with the blood. 

It comprises a single layer of endothelial cells called the 

endothelium, a layer of connective tissue and an internal elastic 

membrane. The tunica media is thicker and comprises multiple 

layers of vascular smooth muscle cells (VSMCs). Finally, the 

tunica adventitia, the outer layer, comprises another elastic 

membrane and connective tissue. The thick layer of VSMCs 

allows arteries to constrict and dilate to control blood pressure 

and flow to the different organs. Veins have the same three 

layers, except they have a much wider lumen and a much 

thinner layer of VSMCs. As a result, they have less control over 

blood flow. 

Section B

Types of blood 

vessels

Figure 4: Blood 

vessel structure
Artery

Vein

Capillary 

Tunica adventitia  

Tunica media 

(smooth muscle)  

Tunica intima

Lumen

Endothelium

Active Reading

Source Analysis



Resource Two

Data Source
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As arteries reach the tissues they supply with blood, they branch 

into smaller and smaller vessels until they become capillaries. 

Capillaries are made up of a single layer of endothelial cells, 

allowing the exchange of oxygen and other molecules between 

the blood and the surrounding tissue. Capillaries then get larger, 

reaching the veins to remove the deoxygenated blood. 

Blood enters the brain via the internal carotid and vertebral 

arteries, which join together in Willis's circle at the brain's base. 

From here, the arteries branch from the circle onto the brain’s 

surface. These arteries are known as pial arteries and have the 

greatest control over blood flow distribution to different areas of 

the brain. Pial arteries then branch into parenchymal arterioles 

that dive into the brain tissue before branching further into the 

capillaries.

Section C

Brain vasculature 

organisation

Figure 5: Brain 

vasculature 

organisation

Active Reading



Resource Two

Activities 
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1. Label each of the blood vessels’ layers.

2. Justify why blood flow in the brain must be so tightly 

controlled.

3. Some arteries have lots of layers of VSMCs, whilst others 

have very little. Describe why you think that might be.

4. Discuss why you believe blood vessels need a specialised 

layer of cells (endothelium) in direct contact with the blood.

Activities

A

D

F

Tunica adventitia  

B

C

Tunica intima

Lumen

E

Problem Solving

Critical Thinking



Resource Two

Further Reading 
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• BBC Bitesize – Cardiovascular system

• 2-Minute Neuroscience: Blood Supply of the Brain

• BioNinja – Blood vessel comparison

• Clark D. D. & Sokoloff, L. (1999) in Basic Neurochemistry: 

Molecular, Cellular and Medical Aspects, eds. Siegel, G. J., 

Agranoff, B. W., Albers, R. W., Fisher, S. K. & Uhler, M. D. 

(Lippincott, Philadelphia), pp. 637–670

• Public domain image at 

http://911stroke.info/brainVesselsCorosionCast.jpg

• Biorender

Explore

References

Image Sources

https://www.bbc.co.uk/bitesize/guides/z9n6sg8/revision/2
https://www.youtube.com/watch?v=uMMMqkVZAhk
https://ib.bioninja.com.au/standard-level/topic-6-human-physiology/62-the-blood-system/vessel-comparison.html


Resource Three

Overview

Vascular ion channels 

Nerve co-ordination, Transport across cell membranes, and 

Mass transport (Biology)

By completing this resource, you will be able to: 

✓ Describe the different ion channels in vascular smooth 

muscle cells. 

✓ Describe what happens when these ion channels are 

activated.

✓ Define membrane potential and describe how it is maintained.

1. Read the data source

2. Complete the activities

3. Explore the further reading

4. Move on to Resource Four

Topic

Key Stage 5                   

Subject Area

Objectives

Instructions



Resource Three

Data Source

Physiology Society  |  AccessEd Research-Based Curricula 23

Alzheimer’s Disease and Arteries: When it Goes Wrong  |  

Key Stage 5  |  Biology, Psychology

For cells to function, they must maintain the proper 

concentration of ions inside and outside the cell. The movement 

of ions can be triggered by a range of stimuli, which are strictly 

regulated to control blood flow. In VSMCs, changes in the 

electrochemical gradient are able to trigger contraction or 

relaxation, allowing vessels to constrict and dilate. 

The resting membrane potential of a VSMC is around -40 mV. 

Under normal (physiological) conditions, the extracellular 

potassium (K+) concentration is five mM, whilst the intracellular 

concentration is 140 mM. If K+ channels were to open, K+ would 

move from inside the cell to outside. 

When a cell becomes depolarised, the resting membrane 

potential increases (becomes less negative), whilst when the 

cell becomes hyperpolarised, the membrane potential 

decreases (becomes more negative). K+ is positively charged. 

Therefore, if K+ channels open and K+ ions leave the cell, the 

cell becomes more negative – it hyperpolarises.

There are multiple types of K+ channels in a vascular smooth 

muscle cell, including but not limited to:

• Large conductance calcium-activated potassium (BK) 

channels

• Voltage-activated potassium channels (Kv)

• ATP-sensitive potassium channels (KATP)

• Inward-rectifying potassium channels (KIR)

Each of the above plays a specific role in regulating VSMC and 

artery function.

Section A

Potassium channels

Before reading 

Resource Three, 

students are 

encouraged to read 

and understand the 

definitions outlined in 

the glossary.

Active Reading



Resource Three

Data Source
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Another ion involved in VSMC membrane potential and, 

therefore, the arterial function is calcium (Ca2+). Calcium is 

responsible for muscle constriction. Rises in intracellular Ca2+ 

facilitate myosin and actin linking that contracts the cell. 

Conversely, decreases in intracellular calcium prevent this 

linking and thus facilitate cell relaxation. At resting membrane 

potential, the intracellular Ca2+ concentration is much lower 

than the extracellular Ca2+ concentration, so when Ca2+ 

channels are open, Ca2+ enters the cell. 

Multiple Ca2+ channels exist in VSMCs, some on the plasma 

membrane and some on the membranes of intracellular 

organelles, such as the sarcoplasmic reticulum (SR). The 

channels that mainly control Ca2+ influx outside the cell are 

voltage-independent calcium channels (VDCCs) and transient 

receptor potential (TRP) channels. Ca2+ is also stored in the SR 

and released into the cytoplasm via opening channels such as 

ryanodine receptors (RyRs) on the SR membrane. Entry of 

Ca2+ into the cytoplasm increases the membrane potential, 

therefore, depolarising the cell. 

Section B

Calcium channels

Active Reading



Section C

Ion channels

Figure 6: Ion 

channels in VSMCs

Resource Three

Data Source
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Ion channel function is disrupted in various diseases affecting 

the heart, brain, muscles and kidneys. This highlights their 

importance in regulating the proper functioning of organs all over 

the body. Specifically in the vasculature, any disruption to ion 

channel function can drastically change the vessel’s ability to 

regulate blood flow, blood pressure and supply of nutrients to 

organs.

Source Analysis



Resource Three

Activities 
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1. Describe how membrane potential is maintained.

2. Describe what happens to Ca2+ ions when a vascular 

smooth muscle cell is depolarised?

3. Ion channels are expressed at different concentrations in 

different tissues, why do you think that is?

4. Name three factors that can activate a potassium channel.

5. Ryanodine is a RyR inhibitor. Describe what would happen 

to the arteries in the presence of ryanodine.

Activities

Critical Thinking



Resource Three

Further Reading 
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• SparkHealth YouTube – Human Physiology Smooth Muscle 

contraction

• Cell Physiology – The wonderful world of ion channels

• Khan Academy – The membrane potential

• Longden, T. A., Hill-Eubanks, D. C. & Nelson, M. T. Ion 

channel networks in the control of cerebral blood flow. 

Journal of Cerebral Blood Flow and Metabolism (2016) 

doi:10.1177/0271678X15616138

• Biorender

Explore

References

Image Sources

https://www.youtube.com/watch?v=VMVdVnDX5jM
https://uta.pressbooks.pub/cellphysiology/chapter/the-wonderful-world-of-ion-channels/
https://www.khanacademy.org/science/biology/human-biology/neuron-nervous-system/a/the-membrane-potential


Resource Four

Overview

Autoregulation

Nerve coordination, Transport across cell  membranes, 

Principles of homeostasis and negative feedback, and Mass 

transport (Biology)

By completing this resource, you will be able to: 

✓ Describe the effect of pressure on vascular response.

✓ Discuss the ion channels involved in autoregulation.

✓ Discuss what would happen if any of these ion channels 

became dysfunctional.

1. Read the data source

2. Complete the activities

3. Explore the further reading

4. Move on to Resource Five

Topic

Key Stage 5                   

Subject Area

Objectives

Instructions
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Data Source
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Because arteries need to respond to changes in environment/ 

stimuli, such as changes in pressure, demand or vasoactive

compounds, they must be able to sense these changes and 

constrict and dilate rapidly in response. Arteries can do this 

thanks to an intrinsic property known as myogenic tone. This is 

a pressure-induced steady state of contraction, so the vessel 

can further constrict and dilate in response to different stimuli. 

Another process facilitated by myogenic tone is autoregulation, 

whereby a constant blood flow is maintained over a range of 

blood pressures. For example, if you imagine a passive tube like 

a hose pipe. As you increase the pressure within the hosepipe, 

you will also increase the flow coming out. However, arteries 

can sense this increase in pressure and constrict in response 

such that whilst the pressure is still high, the outflow remains 

constant. Autoregulation is especially important in the brain as 

the tissue is a lot more sensitive to changes in blood flow.

Section A

Autoregulation

Figure 7: 

Autoregulation

Blood pressure (mmHg)

Autoregulation 

C
e

re
b

ra
l 
b

lo
o

d
 f

lo
w

 (
m

l/
1

0
0

m
h

g
/m

in
)

Before reading 

Resource Four, 

students are 

encouraged to read 

and understand the 

definitions outlined in 

the glossary.

Source Analysis

Active Reading
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Data Source
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So how is myogenic tone generated? It is unclear exactly how 

arteries can sense changes in pressure, but it is known that 

increases in pressure cause depolarisation of the VSMC 

membrane. This depolarisation can activate and open VDCCs, 

causing an influx of Ca2+ into the cell and, thus, VSMC 

contraction and arterial constriction. Membrane depolarisation 

also inactivates and closes potassium channels of the VSMC 

membrane, further contributing to VSMC contraction.  We can 

measure myogenic tone in the lab by isolating arteries and 

pressuring them in a technique known as pressure myography. 

A special computer programme then measures the vessel 

diameter in response to different pressures and drugs.

To prevent excessive constriction in response to high pressure, 

a negative feedback loop exists whereby pressure increases 

also trigger a relaxatory effect. The increase in intracellular 

Ca2+ via the VDCCs also activates RyRs on the surface of the 

sarcoplasmic reticulum. RyR activation causes their opening 

and releases Ca2+ from the SR store into the cytoplasm. The 

release of Ca2+ from the SR via RyRs is called a calcium 

spark. 

Section B

Myogenic tone

Figure 8: Isolated 

artery during 

pressure myography

Section C

Calcium sparks

Active Reading



In VSMCs, RyRs on the SR is positioned very close to the large 

conductance calcium-activated potassium (BK) channels on the 

plasma membrane. This means the concentration of Ca2+ 

experienced by the BK channel is much higher than that of the 

global intracellular Ca2+. Such a high Ca2+ concentration can 

activate and open the BK channel, causing K+ release from the 

cell. This hyperpolarises and relaxes the VSMC. The K+ efflux 

via BK channels is a spontaneous transient outward current 

(STOC). Calcium sparks, therefore, trigger STOCs.

Conversely, decreases in pressure hyperpolarise the cell, which 

triggers the closing of VDCCs. This prevents Ca2+ influx, 

lowering intracellular Ca2+, relaxing the VSMC and causing 

vessel dilation. 

Increases in myogenic tone increase blood pressure, a risk 

factor for cardiovascular diseases. Because of its complexity, 

maintaining autoregulation includes multiple ion channels. 

Therefore, multiple components could go wrong. However, this 

means that there are also multiple targets to restore it when it is 

disrupted. 

Resource Four

Data Source
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Section C

Figure 9: Calcium 

sparks 

Active Reading



Resource Four

Activities 
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1. Describe the negative feedback loop that prevents excess 

constriction of arteries in response to pressure and what 

would happen if this was disrupted.

2. Discuss the effect of chronic high blood pressure on a 

person’s vasculature.

3. Using the graph in Section A of Resource Four, explain the 

optimum cerebral blood flow maintained by autoregulation.

4. Discuss what would happen if the sarcoplasmic reticulum 

was further away from the plasma membrane.

Activities

Critical Thinking



Resource Four

Further Reading 
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• Autoregulation of Blood Flow - Youtube

• Autoregulation of Organ Blood Flow – Cardiovascular 

Physiology Concepts

• Nelson, M. T. et al. Relaxation of arterial smooth muscle by 

calcium sparks. Science (80-. ). (1995) 

doi:10.1126/science.270.5236.633.

• Istockphoto

• Current neurology and neuroscience reports

• Biorender

Explore

References

Image Sources

https://www.youtube.com/watch?v=RZo5yjfynIE
https://www.cvphysiology.com/Blood%20Flow/BF004


Resource Five

Overview

Neurovascular coupling

Nerve coordination, Transport across cell membranes, 

Mass transport, and Organisms respond to changes in their 

internal and external environments (Biology)

By completing this resource, you will be able to: 

✓ Describe the effect of neuronal activity on the surrounding 

vasculature. 

✓ Discuss the structure and function of the neurovascular unit.

✓ Describe an example of when neurovascular coupling goes 

wrong.

1. Read the data source

2. Complete the activities

3. Explore the further reading

4. Move on to Resource Six

Topic

Key Stage 5                  

Subject Area

Objectives

Instructions
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Certain parts of the brain are used for different functions. For 

example, when you’re sitting and reading this, you are using a 

different part of your brain than if you were running a marathon. 

To account for this, the brain has developed a way to direct 

more blood flow to the areas where it is needed in a process 

known as neurovascular coupling. 

Neurovascular coupling is carried out by the neurovascular unit -

the collective group of cell types that aid this process. Because 

arteries are not in direct contact with the brain’s nerve cells, 

brain activity is detected downstream by the capillaries. 

Neuronal activity is sensed by astrocytes, a special type of star-

shaped cell found in the central nervous system (shown in the 

figure on page 35). Astrocytes respond to this neuronal activity 

by releasing K+ into the extracellular space. The KIR channel of 

the capillary endothelial cells senses this rise in extracellular K+. 

Activation of the KIR channels causes their opening and 

hyperpolarises the cell. This hyperpolarisation is communicated 

to neighbouring endothelial cells to reach the endothelial cells of 

the upstream arteries and arterioles. The hyperpolarisation is 

then communicated to the surrounding VSMCs where it causes 

VSMC relaxation and artery dilation. This dilation then increases 

blood flow to the downstream area. Notably, other vasoactive 

molecules are released by neuronal activity that facilitates 

neurovascular coupling, but K+ via KIR is the best understood. 

Another key vasoactive molecule is adrenaline, also known as 

the fight or flight hormone. When you are in a scary situation 

such as the start of an exam, adrenaline is released, which 

triggers the blood vessels to constrict, increasing the blood 

pressure and directing blood to the brain and muscles.

Section A

Sensing brain 

activity

Students are 

encouraged to look at 

the diagrams on page 

36 while reading page 

35.

Active Reading
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Section A

Figure 10: 

Neurovascular unit

Figure 11: 

Neurovascular 

coupling

Source Analysis
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Neurovascular coupling can be measured in humans using a 

method such as blood oxygen-dependant (BOLD), functional 

magnetic resonance imaging (fMRI), positron emission 

tomography (PET) and functional ultrasound. This means it is 

possible to find neurovascular coupling disruption in diseases 

such as following a stroke, hypertension and Alzheimer’s 

disease. 

Restoring disruption to neurovascular coupling in Alzheimer’s 

disease could help improve affected patients' cognitive function 

and memory. One such drug is already being investigated for 

use in Alzheimer’s disease and other neurological diseases, 

promising that a new generation of drugs may soon become 

available for those with Alzheimer’s disease.

Section B

Neurovascular 

coupling in disease

Figure 12: MRI 

diagnosis of 

Alzheimer’s disease

Healthy control Alzheimer’s disease

Active Reading
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Activities 
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1. Define neurovascular coupling and give an example of a 

disease disrupted by neurovascular coupling. 

2. Label the neurovascular unit diagram below: 

3. Discuss how neurons can communicate with the 

vasculature.

Activities

Problem Solving

Critical Thinking



Resource Five

Further Reading 
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• 3 Brain – Neurovascular coupling

• NHS- MRI

• Imperial College London YouTube – How does a PET scan 

work? 

• Longden TA, Nelson MT. Vascular inward rectifier K+ 

channels as external K+ sensors in the control of cerebral 

blood flow. Microcirculation. 2015 Apr;22(3):183-96. doi: 

10.1111/micc.12190. PMID: 25641345; PMCID: 

PMC4404517.

• Practical patient care

• Biorender

• Omega PDS

Explore

References

Image Sources

https://www.3brain.com/research-pulse/neurovascular-coupling
https://www.nhs.uk/conditions/mri-scan/
https://www.youtube.com/watch?v=yrTy03O0gWw


Resource Six

Overview
Artery dysfunction in Alzheimer’s disease

Nerve coordination, Transport across cell membranes, 

Mass transport, Organisms respond to changes in their 

internal and external environments, and Principles of 

homeostasis and negative feedback (Biology)

By completing this resource, you will be able to: 

✓ Describe the current cutting-edge research ongoing into 

vascular dysfunction in AD.

✓ Describe how vascular dysfunction can cause cognitive 

decline.

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 5                   

Subject Area

Objectives

Instructions
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Because of the lack of drugs approved that target the neuronal 

aspect of Alzheimer’s disease, as well as the growing body of 

evidence suggesting a vascular link, many researchers have 

turned to identifying the mechanisms by which vascular 

dysfunction could contribute to disease development. 

Recent studies have found that myogenic tone development and 

neurovascular coupling are disrupted in multiple mouse models 

of Alzheimer’s disease. In mice that overexpress the APP gene 

(therefore overproducing Aβ peptides, described in Resource 

One), there is a significant reduction in Ca2+ sparks. This 

results in a reduction of STOCs and an increase in the artery’s 

myogenic tone (constriction), as described in Resource Four. 

These mice have previously been shown to have a reduction in 

blood flow. Thus, this is a likely mechanism for the disruption 

and could account for the reduced blood flow observed in 

Alzheimer’s disease patients. These mice, as well as two other 

models of Alzheimer’s disease, also showed significant 

disruption in KIR channel function and, thus, neurovascular 

coupling deficits (Resource Five).

Section A

Blood flow and 

Alzheimer’s disease

Figure 13: 
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Evidence suggests that targeting the vasculature could improve 

cognitive decline in patients with dementia. A study found that 

patients with high blood pressure (a risk factor for Alzheimer’s 

disease and other types of dementia) who took blood pressure-

lowering medication prevented the high blood pressure-induced 

damage to neurovascular coupling compared to those who 

didn’t. Furthermore, multiple other studies have shown that 

antihypertensive medicines reduce the risk and rate of cognitive 

decline in dementia patients, providing promising hope for the 

future.

Section B

Drugs and 

Alzheimer’s disease

Figure 14: Potential 

drugs to treat 

Alzheimer’s disease 

Research
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Data Source
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The number of people with Alzheimer’s disease is growing 

yearly due to the ageing population. Unfortunately, without 

treatments available, this diagnosis is devastating to the 

individual and their family, as they slowly lose their memory and 

dignity. This is why the search for new therapeutic options is so 

important. The more we understand about the mechanisms 

behind the disease, the more targets we can identify for potential 

drugs. 

Section C

Summary

Figure 15: 

Identifying novel 

drug targets for 

Alzheimer’s disease
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1. Describe what would happen if there was an increase in 

spark frequency.

2. Why do you think hypertension can lead to dementia?

3. What risk factors do you know for cardiovascular disease?

Activities

Critical Thinking



Resource Six

Further Reading 
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• Blood vessel breakthrough major step towards Alzheimer’s 

Disease treatment

• Everything you need to know about the causes of 

Alzheimer’s Disease

• Reducing the risk of Alzheimer’s Disease

• Taylor JL, Pritchard HAT, Walsh KR, Strangward P, White C, 

Hill-Eubanks D, Alakrawi M, Hennig GW, Allan SM, Nelson 

MT, Greenstein AS. Functionally linked potassium channel 

activity in cerebral endothelial and smooth muscle cells is 

compromised in Alzheimer's disease. Proc Natl Acad Sci U 

S A. 2022 Jun 28;119(26):e2204581119. doi: 

10.1073/pnas.2204581119. Epub 2022 Jun 21. PMID: 

35727988; PMCID: PMC9245656.

• Koide M, Harraz OF, Dabertrand F, Longden TA, Ferris HR, 

Wellman GC, Hill-Eubanks DC, Greenstein AS, Nelson MT. 

Differential restoration of functional hyperemia by 

antihypertensive drug classes in hypertension-related 

cerebral small vessel disease. J Clin Invest. 2021 Sep 

15;131(18):e149029. doi: 10.1172/JCI149029. PMID: 

34351870; PMCID: PMC8439604

• New Scientist

• Publications of the National Academy of Science

• iStockphoto

• Powerpoint

Explore

References

Image Sources

https://www.bhf.org.uk/what-we-do/news-from-the-bhf/news-archive/2022/june/blood-vessel-breakthrough-major-step-towards-alzheimers-treatment#:~:text=A%20cause%20of%20memory%20loss,in%20people%20with%20the%20disease.
https://www.alzheimersresearchuk.org/blog/everything-you-need-to-know-about-the-causes-of-alzheimers-disease/
https://www.cdc.gov/aging/publications/features/reducing-risk-of-alzheimers-disease/index.htm


Final Reflection Activity

Further Guidance

Make a poster summarising the key lessons you’ve learned from this coursebook,

focusing on how blood vessels in the brain regulate blood flow and how this is disrupted in

AD.

Include hand-drawn diagrams to make concepts clearer. Include an introduction and a

conclusion, and any interesting facts you have found from independent research.

Questions that you should think about while making your poster are:

• Why is blood flow in the brain so well controlled?

• How do ion channels help regulate blood flow?

• How do neurons and blood vessels communicate?

• How are key mechanisms of controlling blood flow disrupted in AD?
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More Subject Resources

A Deeper Look into Blood flow 

in Alzheimer’s Disease
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• Research funded by Alzheimer's’ Society

• Alzheimer's drug lecanemab hailed as momentous 

breakthrough

• Could drugs prevents Alzheimer’s Disease?

• What is Alzheimer’s Disease?

• What’s the difference between Alzheimer’s Disease and 

Dementia?

• What is dementia?

• How is Alzheimer’s Disease diagnosed?

• What causes Alzheimer’s Disease?

• Encourage your family members and friends to look after 

their health through daily exercise, eating well and keeping 

the brain active.

• Fundraise for a charity that supports Alzheimer’s disease 

research and care.

Read

Watch

Listen

Do

https://www.alzheimers.org.uk/research/our-research
https://www.bbc.co.uk/news/health-63749586
https://www.nature.com/articles/d41586-022-00651-0
https://www.youtube.com/watch?v=wfLP8fFrOp0
https://www.youtube.com/watch?v=RT907zjpZUM
https://open.spotify.com/episode/5YMwNOQIAsGUpL9pzMVa5k?si=3756898f18e746bf
https://open.spotify.com/episode/7ECPeCYdpUT8W8opxD8NVl?si=d1ebf8eac13f466e
https://open.spotify.com/episode/2JtqF9fqpob9Q3fkx3MFdC?si=4p4KPL6qRv68sQVYBD7xjw


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

Academic Writing Style
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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
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0
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<2
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<15

<30
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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? 

University Guidance
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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

Physiological Society    |  AccessEd Research-Based Curricula 63

Alzheimer’s Disease and Arteries: When it Goes Wrong  |  

Key Stage 5  |  Biology, Psychology

https://www.startprofile.com/
http://www.careerpilot.org.uk/
https://www.careersbox.co.uk/
https://www.prospects.ac.uk/
https://nationalcareersservice.direct.gov.uk/
http://www.russellgroup.ac.uk/media/5457/informed-choices-2016.pdf
https://www.whatuni.com/
https://www.opendays.com/
https://www.thecompleteuniversityguide.co.uk/


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.

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 Physiological Society  ’s virtual sessions to find out more about 

applying and personal statements. 

What’s next? 
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Insight into the 

Physiological Society
About us

As the largest network of physiologists in Europe, with academic journals of global reach,

The Physiological Society continues a 150-year tradition of being at the forefront of the life

sciences.

The Physiological Society supports the advancement of Physiology by promoting

collaboration between Physiologists worldwide, organising world-class conferences and

publishing the latest developments in their scientific journals.

Research in Physiology helps young people to understand how the body works in health,

what goes wrong in disease, and how the body responds to the challenges of everyday

life.

To find out more and join our community, visit physoc.org/join.

Follow us

YouTube @PhysocTV

Instagram @thephysoc

Twitter @ThePhySoc

Facebook @physoc

LinkedIn The Physiological Society

The Neurosparks Project

The Physiological Society funded the development of this resource pack as of the

Neurospark Project.

The Neurosparks Project produced four digital resource packs for Key Stage 5 students

that centre around the overarching theme of ‘Our Electric Bodies’.

Resource packs were written by PhD researchers, each incorporating six chapters of

research-inspired subject content, as well as university study skills materials, information

advice and guidance, and careers-linked motivational content, for young people.

Click here to download these curriculum-linked, interdisciplinary, and free resources for

under-served young people.

The front cover of this resource pack was designed by Dr Lizzie Burns (@DrLizzieBurns).

For more information, contact scienetolife@yahoo.co.uk.
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Kemp House, 160 City Road
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