
Developmental Neuroscience

Key Stage 5 

Biology

Neurosparks Project

© Dr Lizzie Burns 2022

Supported by



Contents

For Teachers

03 RBC Guide

04 Using RBC Packs

Model Answers

07 Resource One: Neurons 

08 Resource Two: Neurogenesis

09 Resource Three: Neurotransmission

10 Resource Four: Synapse

11 Resource Five: Synaptogenesis

12 Resource Six: Neurodevelopmental disorders



For Teachers

RBC Guide

Physiological Society    |  AccessEd Research-Based Curricula 3

Developmental Neuroscience  |  Key Stage 5  |  Biology

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
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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



1. See the completed diagram below:

2. See the responses needed to complete the crossword 

puzzle below: 

Resource One

Model Answers
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Answers

Dendrites

Nerve terminals

Nucleus

Axon

Across

1 – GLIA

2 – Interneuron 

3 – Dendrite 

4 – Soma 

5 – Sensory 

6 – Motor

Down

A – Axon 

B – Transmission 

C – Nucleus  
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1. The following responses are correct:

A. Pluripotent

B. Differentiated

C. Totipotent

2. NSCs in the hippocampus are known to be related to 

memories.

Tip: For more information, refer to Chapter 7 in Current 

Topics in Developmental Biology written by Rolando and 

Taylor (2014): https://doi.org/10.1016/B978-0-12-416022-

4.00007-X)

3. The following responses are correct:

A. Lissencephaly can be caused genetically or non-

genetically. 

• Genetically: Genes related to lissencephaly are LIS1, 

RELN, TUBA1A, NDE1, KATNB1, CDK5, 

ARX and DCX. 

• Non-genetically: Environmental factors that disrupt 

brain development are related to lissencephaly, such as 

viral infection. 

B. Lissencephaly can be diagnosed during pregnancy 

through brain imaging, such as CT or MRI.

C. Brain malformation, seizure, intellectual disability, etc.

Answers

https://doi.org/10.1016/B978-0-12-416022-4.00007-X
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1. See the completed diagram below:

2. C → B → E → D → A

3. Occipital lobe (visual cortex), frontal lobe (motor cortex), 

temporal lobe (remembering the routes), etc.

4. Because the dopamine level induced by drugs is difficult to 

recreate naturally, it is difficult to find a substitute for the 

drugs once the brain experiences them. 

Some individuals may be more susceptible to addiction 

depending on their sensitivity to dopamine.

Answers

Frontal lobe

Occipital lobe

Parietal lobe

Temporal lobe
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1. B → C → A

2. The following responses are correct:

A. Synaptic vesicles refer to the plasma membrane and the 

proteins needed for synaptic vesicles. 

B. Endocytosis enables quick and efficient replenishment of 

the synaptic vesicles.

3. Increase/ decrease the number of postsynaptic receptors 

and increase/ decrease the number of synaptic vesicles 

released from the presynapse. 

4. The following responses are correct:

• Presynapse

• Nerve terminals

• Synaptic vesicles

Answers
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1. See correct connections below:

2. No. If the interval between the firing is short, the neuron will 

not have enough time to recover the synaptic vesicle pool, 

thereby weakening the chemical signal. 

Tip: Various answers are possible. The key concept 

students need to convey is short-term plasticity. 

3. Microglia (written on the mirror in the cartoon) function like 

an immune cell in the nervous system. It engulfs and 

eliminates synapses.

Answers

• A type of inhibitory neurotransmitter.

• The dynamic tips of the neurites.

• The process of eliminating synapses

• The process of axons extending and branching 

based on external cues.

• A protrusion from the dendritic shaft.

• The variable characteristic of the synaptic strength.

• A type of excitatory neurotransmitter.

• A subregion at the presynapse where synaptic 

vesicle exocytosis occurs.

• A subregion at the postsynapse where enzyme, ion 

channels and receptors are densely populated 

around scaffolding proteins.

Growth cone  ◼︎

Postsynaptic density  ◼︎

Axon guidance  ◼︎

Dendritic spine  ◼︎

NMDA  ◼︎

Synaptic pruning  ◼︎

Synaptic plasticity  ◼︎

Active zone  ◼︎

GABA  ◼︎
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1. See advantages and disadvantages below:

• C elegnas: The simple nervous system is easy to 

manipulate and monitor. However, it does not represent 

the complicated nervous system. 

• Squid: The size of a synapse in a giant axon makes it 

easy to monitor synaptic activity. However, it’s difficult to 

relate to human research.

• Drosophila: The nervous system is well-understood and 

easier to breed. However, it’s difficult to relate to human 

research. 

• Rodents: The mammal brain can be used to do 

behavioural research. However, it takes a long to breed 

mammals. 

2. The following responses are correct:

A. The statistics about skull size show no significant 

difference between genders or races. 

B. Because they wanted to believe so!

3. It could have multiple reasons. For example, different 

awareness levels, access to psychiatric facilities, cultural 

taboos, etc.

Answers
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