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The Research-Based Curriculum is resources based on cutting-

edge research, tailored for KS3, KS4 or KS5. The resources:

• Support student attainment and progression

• Promote intellectual curiosity in students of all prior 

attainment

• Build understanding for more accessible ‘stretch’ beyond the 

curriculum

• Develop core academic skills that aid progression, including 

critical thinking, metacognition, and written and verbal 

communication

• Encourage students to see these subjects as engaging, 

worthwhile and inspiring for continued study

The RBC packs contain six chapters (resources) suitable for 

Key stage 5 study. The resources span a range of exciting and 

interdisciplinary topics related to STEM (Science, Technology, 

Engineering and Maths), Social Sciences or Arts & Humanities. 

Each pack includes roughly 6 hours of teaching and practical, 

student-led activity content.

Each RBC pack contains 1) Six resources that function as 

subject ‘lessons’; 2) Activities at the end of each resource for 

students to test their learning; 3) Further Reading links related to 

the subject; 4) Final Reflection Activity as the final assignment; 

and 5) Teacher Guide and model activity answers (this 

document).

Learner Aims

Content
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Teachers can use these resources flexibly. Students can 

complete the resources individually or in groups, in or out of the 

classroom.  These packs help teachers:

• Use research-based learning to engage whole classes, not 

just as a ‘stretch’ for the most able

• Support more students earlier in high academic achievement

• Improve all-school enrichment strategies by providing 

opportunities and resources

• Increase motivation and subject interest 

To do this, we encourage the ‘supported use’ approach. In other 

words, teachers provide some guidance and support to students 

in their independent use of the RBC packs. 

The RBC packs bring inspired subject learning to all students. 

These packs specially engage those students who might need 

extra support and encouragement and could benefit from 

engaging in the subject in a new way. The aim is that they are 

delivered with some teacher guidance to build the confidence of 

students as they complete a pack. 

These packs build students’ prior attainment rather than being 

offered only to those already academically able and motivated.

See more about delivery options on the following pages.

Suggested                   

School Use

Target Pupils



For Teachers

Using RBC packs

Physiological Society    |  AccessEd Research-Based Curricula 5

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

Key Stage 5  |  Biology, Psychology

To ensure all students can benefit from these materials, we 

recommend they are delivered with ‘supported use.’

Supported Use means this resource is designed to be used 

partially with teacher introduction or instruction. While not 

marked, each chapter and the final reflection activity are set up 

so a teacher can help ease the students into the subject area or 

use the resource in class. 

More ideas for using these packs in your school:

1. Research Challenge

The resources can ignite curiosity about new topics and 

encourage independent research. Schools could hold a 

research challenge across a class or year group to submit a 

work based on the resources. Pupils could submit individually or 

in small groups, with a final celebration event.

2. “STEM”, “Social Sciences” or “Arts & Humanities” 

Morning/ Day

We know class time can be tight, so some schools ‘launch’ 

these packs and have students start them as part of a special 

subject day. This can be great for all-staff engagement too.

3. After School Club

The resources can be completed in small groups (4-8 pupils) 

across weekly lunch clubs or after-school clubs. Groups can 

reflect on their learning by presenting a talk or poster on the 

subject matter at the end of the course. 

Delivery Options
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4. Classroom Debate/ Discussion if a written Final 

Reflection Activity isn’t possible

Resource packs can function as ‘transition’ projects over the 

summer, serving as an introduction to the next level of study 

between KS3 and KS4, or KS4 and KS5. Students could present 

their reflections on the experience in a journal.

You have been provided with a ‘model answer’ for each answer 

section. These are an example of a student’s answer to each 

question, although in many cases, there may be multiple 

answers a student could give. These serve as a starting guide. 

Each answer is linked to a question from the RBC.

The RBC programme builds on the University Learning in 

Schools programme (ULiS), successfully delivered and 

evaluated through the London Schools Excellence Fund in 

2015. The project was designed in a collaboration between 

Achievement for All and The Brilliant Club, the latter of which is 

the sister organisation of AccessEd. ULiS resulted in the design 

and dissemination of 15 schemes of work based on PhD 

research for teachers and pupils at Key Stage 5. 

LKMCo evaluated the project. Overall, pupils made higher-than-

expected progress and felt more engaged with the subject 

content.

For more information, contact: hello@access-ed.ngo.

Delivery Options 

(continued)

Model Answers

Origin and 

Evaluation

Questions
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1. The following words should be used to complete the 

paragraph provided: 

• Amyloid β

• Isoforms

• 40

• 42

• Plaques

• Vasculature/ vessels/ arteries

2. Over 1000 miles of blood vessels.

3. The following two enzymes cleave APP into amyloid: 

• Β secretase 

• 𝝲 secretase

4. Neurotransmitters allow the neurons within the brain to 

communicate and transmit signals. In Alzheimer’s disease, 

some neurotransmitters are overactive, which is toxic to the 

brain. These drugs inhibit the neurotransmitters,  such that it 

is less toxic to the brain and could improve memory.

5. The following responses are correct: 

• Tau

• 𝝲 secretase 

Answers
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1. The following responses are correct: 

A. Artery 

B. Tunica media (smooth muscle)

C. Tunica intima

D. Vein

E. Endothelium

F. Capillary

2. The brain is unable to store its energy. Therefore, it needs a 

constant supply of energy in the form of blood. Furthermore, 

the brain must be protected from large changes in pressure. 

That’s why blood flow in the brain must be tightly regulated.

3. Larger arteries with higher blood pressure, such as the aorta 

that comes directly from the heart, need to have a thicker 

VSMC layer to constrict the larger vessel. Fewer layers of 

VSMC are on smaller arteries that need to penetrate tissue.

4. The endothelium allows the direct transfer of nutrients in and 

out of the blood. The endothelium generates vasoactive 

compounds to control the blood vessel diameter. The 

endothelium also helps control immune cells’ movement to 

where they are needed.

Answers
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1. Membrane potential is maintained by the electrochemical 

gradient of ions inside and outside the cell. This gradient is 

dictated by ion channels in the plasma membrane of cells 

that either open or close to regulate the flow of ions.

2. When a VSMC depolarises, its voltage-dependant calcium 

channels (VDCCs) open, allowing an influx of Ca2+ ions into 

the cell down its concentration gradient. These Ca2+ ions 

then facilitate contraction via myosin chain linking. The Ca2+ 

ions may also activate ryanodine receptors (RyR) on the 

sarcoplasmic reticulum (SR), causing sparks (source 4). It 

may also be loaded into the SR via SERCA. 

Tip: Students need to engage in further reading to identify 

the last point. 

3. Different tissues need to carry out different functions. Ion 

channels maintain electrochemical gradients, essential for 

cells to respond to different stimuli. 

4. The following responses are correct: 

• ATP

• Changes in voltage/ membrane potential 

• Calcium

3. Ryanodine would inhibit the RyRs of the SR, preventing 

calcium sparks in response to increases in pressure, 

therefore stopping BK channel activation and STOCs. This 

would prevent the negative feedback loop so the artery 

would further constrict. 

Answers
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1. The influx of Ca2+ ions that triggers myosin chain-linked 

contraction also activates the ryanodine receptors (RyRs) on 

the surface of the sarcoplasmic reticulum (SR). This causes 

them to open, causing an efflux of Ca2+ ions from the SR 

into the cytoplasm, known as a calcium spark. The RyRs are 

functionally coupled to the BK channels on the plasma 

membrane, such that the calcium spark activates and opens 

the BK channels. This causes an efflux of K+ ions from the 

vascular smooth muscle cell (VSMC), which hyperpolarises 

the cell. This closes the voltage-dependant calcium channels 

(VDCCs), decreasing the intracellular concentration of Ca2+ 

and causing the VSMC to relax.

2. Increased blood pressure would make the vessels 

chronically more constricted.

3. 50 ml/ 100mhg/ min

4. The calcium released from the SR via RyR would dissolve 

into the cytoplasm, so the concentration of Ca2+ 

experienced by the BK channel would not be high enough to 

activate it. This would mean sparks would not cause STOCs 

so that the negative feedback loop would fail, and the VSMC 

and artery would over-constrict.

Answers
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1. Neurovascular coupling is the local increase of blood flow to 

the brain’s most active areas. This is disrupted in many 

diseases, including Alzheimer's Disease, stroke and 

CADASIL (Cerebral Autosomal Dominant Arteriopathy with 

Sub-cortical Infarcts and Leukoencephalopathy).

2. The following responses (in descending order) are correct: 

• Vascular smooth muscle cell

• Astrocyte

• Endothelium

• Neuron

3. Neurons communicate with the vasculature via releases of 

K+ ions. 

Answers
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1. Increased sparks would lead to increased STOCs. This 

would lead to greater hyperpolarisation of the cell, resulting 

in reduced constriction and increased blood flow. 

2. Hypertension is increased blood pressure. Increased 

pressure means increased constriction, which means 

decreased blood flow. Decreased blood flow to the brain is 

damaging to neurons and, therefore, cognition.

3. The following responses are correct: 

• Smoking

• Obesity

• Lack of exercise

• Genetic risk factors

• High cholesterol 

• High alcohol consumption 

• High blood pressure

• Diabetes

Answers
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Final Reflection Activity

Further Guidance

The poster should…

• Follow the structure described in the Final Reflection Activity Guidance (Refer to the

coursebook).

• Be visually appealing to draw attention

• Include diagrams of key concepts.

• Show evidence of outside reading from this coursebook.

Points should include…

• A background to Alzheimer’s disease.

• Why blood flow is so tightly controlled in the brain.

• How blood flow is controlled in the brain.

• How this goes wrong in Alzheimer’s Disease.
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