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Guidance for Tutors 

Dear Tutors,  

At The Brilliant Club, we are committed to ensuring that all students who take part in our programmes 
are assessed in a fair way. Because of that, it is important that we ensure that all tutors who are 
marking and providing feedback on students’ baseline and final assignments do so in a standardised 
way, in accordance with our university style mark schemes.  

This booklet has been designed to be used as part of our PhD tutor training – Marking and Feedback 
and is to be used to complete the final part of the session.  

The resources included in this booklet focus on a Key Stage 3 course from a discipline within the Arts 
and Humanities area of study. They are real assignments from real students who took part in The 
Scholars Programme last year. If you would find it helpful to review the course materials associated with 
this course, you can find them linked in the module introduction.  

Using the mark scheme provided, please follow our marking procedures, awarding the given 
assignments a mark out of 100 for each element of the mark scheme, Subject Knowledge, Critical 
Thinking and Written Communication, and then average those scores to achieve the final mark out of 
100. When you have finished marking all of the assignments, please complete and submit the training 
module survey which will ask you input the marks for each strand, the final mark and the grade 
awarded. 

Once you have entered your marks, you will find out if your marking is in line with our expectations. You 
will then be able to begin marking your baseline and final assignments as soon as you receive them.  

I hope that you find this standardisation process a useful one,  
 

With best wishes, 

 

Angie Baker 
Head of Learning and Programme Design

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

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

  

    Subject Knowledge   Critical Thinking   Written Communication   

1st  

The work shows 
a deep knowledge and 
understanding of key ideas and 
scientific methods, working with 
relevant sources.    
 
Knowledge is used to build and 
support very strong scientific 
arguments and explanations   

Analyses key scientific 
evidence and arguments. Interprets 
meaning and makes connections 
.    
Decides on the strengths and 
weaknesses of arguments and 
backs arguments up with scientific 
evidence. Understands the relative 
importance of arguments.    
  
Brings information together to form 
conclusions.   

The work has a coherent flow and 
is well structured.    
 
The writing style is appropriate; key 
terms are used accurately and 
effectively to support the 
arguments and explanations 
made.   
 
There are no, or very few, errors in 
spelling or grammar.    
 
Consistent referencing; matching 
the style taught in the course.   

2:1  

The work shows an 
understanding of key ideas and 
scientific methods, using 
relevant sources. 
   
Knowledge is used to build and 
support strong scientific 
arguments and explanations.   

Analyses key scientific 
evidence and arguments.   
Recognises and uses scientific 
evidence and arguments. Decides 
on the strengths and weaknesses of 
arguments and backs up arguments 
with scientific evidence.    
 
Shows some understanding that 
some arguments are more important 
than others.   

The work is well-structured.   
 
The writing style is appropriate; key 
terms are used correctly.   
There are few errors in spelling or 
grammar.    
 
Mostly consistent referencing;  
matching the style taught in the 
course.    

2:2  

The work shows an 
understanding of key ideas and 
scientific methods, with no major 
errors.   
 
 
Beginning to apply this 
knowledge to build and support 
strong scientific arguments and 
explanations.  

Identifies and uses basic scientific 
evidence and arguments.   
Decides on the strengths and 
weaknesses of scientific arguments 
and evidence and gives opinions.  
   
Not yet showing understanding that 
some arguments are more 
important than others.     

The work has some structure.    
 
The writing style can sometimes be 
informal; occasionally key terms 
are not used when it would be 
appropriate to do so.     
 
There are some errors in grammar 
and spelling do not get in the way 
of communicating the content.    
 
Referencing has some consistency; 
matching the style taught in the 
course    

3rd  

Starting to understand key ideas 
and scientific methods, with 
some errors.  
   
Does not yet use this knowledge 
to build and support scientific 
arguments and explanations.    

Beginning to identify and use 
scientific evidence and arguments 
.   
Describes evidence and arguments.  
   
Not yet able to decide on the 
strengths and weaknesses of 
scientific evidence and arguments.   

The grammar, spelling, style, and 
structure of the work need 
improving in order 
to communicate ideas to the 
reader.     
 
Key terms and references are 
not always used correctly.   
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Candidate A: 
Task: 
For the final assignment, you are going to write a 1,500-word essay to explain your design for: 
 

A machine that can measure oxygenation in an athlete’s muscles while training 

 
Guidance 

1. PROBLEM: Describe the athlete you are designing a machine for (i.e. user profile). Why do they 
want to measure oxygen levels in their body? What are their specific needs (i.e. product 
specification).  

2. IDEAS: Collect your ideas on the devices, methods and engineers that you might need. This 
section is a great chance to be creative in your presentation. Describe the technology that you 
will be using (NIRS).  

3. PLAN: Formalise your ideas from the previous section to explain in detail how you will 
manufacture this machine.  You should aim to:  

o name the product  
o describe the product and the idea behind it  
o show a diagram of how the device will work on the athlete  
o explain the components  
o justify the design  
4. DO: Explain the types of engineers you will need for your manufacturing process and which jobs 

each of your engineers will do – be creative!  
5. IMPROVE: Explain how different groups of people might use the device to suit their needs e.g. 

would swimmers and runners use it differently?  
o What are the challenges?   
o Are the components easy to get hold of?   
o How could it be adapted for different sports?  

 

Candidate A’s Response 
 
The 400m sprint is a sprint event in track and field competitions. A 400m sprinter is a hard-working 
athlete who must balance endurance, agility and speed, all during one race. This sport is very highly 
demanding and can be classified as one of the hardest races in the Olympics. A 400m sprinter also 
must battle the challenge of breathing anaerobicallyeC. I think a 400m sprinter would benefit from 
NIRS as it can show the athlete how their body is responding to training and vital recovery, ultimately 
preparing them for races. I propose the design of the NAUN (New And Updated NIRS). This will be cost 
effective, portable, environmentally friendly, and comfortable so that the sprinter can run to their full 
potential.  
 
A 400m sprint can be considered the hardest race in the Olympics, this is because scientists say that no 
athlete can run the 400m full out from start to finish. This is due to the three energy systems the body 
uses. During the first phase (the first 50m of the race) the body uses the immediate energy, stored as 
ATP-PC [Reference 1] (adenosine and triphosphate-ATP-and phosphocreatine-PC). This energy is rapid 
and intense but very short lived and usually will be used up in 6-10 seconds (the first 50m). This makes 
athletes push from 90 to 100% of their maximum speed right from the start.  
 
During the second phase (next 150m) the runners sustain their height but not maximum speed. The 
second energy source is called anaerobic glycolysis. Anaerobic glycolysis is the transformation of 
glucose to pyruvic acid (pyruvate) and then to lactic acid (lactate) [Reference 1]. Lactic acid causes 
muscles to burn and impairs function, making it much harder to run than it was in the first 50m.  
 
During the third phase (next 100m) you use an energy called aerobic energy [Reference 1], that varies 
from phase two, it changes from a quick but limited energy source to a more efficient energy source 
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that can support prolonged endurance. However aerobic energy is not nearly as fast to produce. This 
means energy demand will outweigh supply, which will lead to athletes showing their true 
physiological limits in the final phase of the race.  
 
During phase four (the last 100m), the final phase of the race, the body is on the edge of using its 
anaerobic energy reserves but instead attempts to fill the gap with more aerobic energy. However, 
due to the slow process, the body struggles with an unmet demand. Rising acidity within muscles 
induces agonising pain and increases impaired muscle functions. This means that if you can manage 
your usage of aerobic energy in the third phase you will have more energy for the final stretch, which 
can make all the distance in an intense sprint. [Reference 1]  
 
NIRS (Near Infrared Spectroscopy) is a non-invasive monitoring modality which measures regional tissue 
oxygenation. Near-infrared spectroscopy is used to monitor how much oxygenated and 
deoxygenated blood there is in muscles. Spectroscopy is the process of measuring the spectrum 
unique to an object or molecule. Near-infrared light can travel through the body and be absorbed by 
different molecules within the body.  
 
NAUN (New And Updated NIRS) will need to be comfortable, environmentally friendly, portable, cost 
effective and a reasonable size to ensure a runner can run normally and in their usual environment 
whilst being monitored. I have designed NAUN in a way that gives runners a chance to run properly 
with less hassle. I am improving the design of NIRS by adding sensors that can detect smaller changes 
so that athletes can avoid inaccurate readings and truly know how training is affecting their body. I will 
also minimise anything that interferes with the sensors by placing it somewhere on the body that is less 
affected by external things, e.g. light and temperature.  
 
NIRS requires a light source that can emit in the near-infrared region. NAUN’s light source will be a Laser 
as even though it is not always more cost effective it can be bought to suit different purposes, in this 
case NIRS. A Laser is a light source that only emits a single wavelength making it more direct than other 
light sources.  
 

 
 
[Reference 2]  
 
The wavelength of a laser is temperature-dependant meaning the emitted wavelength can change 
when the temperature of the laser changes. Lasers are also used as highly collimated and 
monochromatic light sources in NIRS, especially for applications with SNR and precise wavelength 
control requirements. When comparing Lasers and LEDs, Lasers can be seen as better. Even though 
LEDs have enhanced safety- due to them not containing mercury-and greater energy savings-due to 
them being energy efficient, Lasers have many compelling factors. For example, with Laser- based 
NIRS systems you can place the receiver and the transmitter up to 6cm apart whereas with an LED you 
can only place it up to 3-4cm apart. All of these things make it the perfect light source for NAUN. 
[References 3 and 4]  
 
NAUN’s light detector will be a Photodiode due to its low cost and that it can work quickly and 
effectively. Photodiodes detect light and transfer it into an electrical current that is then analysed by a 
computer. Photodiodes have many advantages some being the fact that it has a low noise level, it is 
compact, lightweight and it has excellent linearity of output current versus incident light. Low noise 
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level means it is not disruptive to others around the user. It being compact and lightweight means it 
easier to move and transport. All these things mean that Photodiodes are the best choice for NAUN. 
[References 5 and 6]  
 
NAUN will be attached by a strap onto the thigh, which contains three main muscles: hamstring at the 
back of the thigh, quadriceps at the front of the thigh and the adductor on the inside of the thigh. 
When running the leg muscles are hard at work, burning to get past the finish line. When doing intense 
exercise, lactic acid builds up in the legs and passes through via the bloodstream in order to reach the 
liver. This is where lactic acid is converted into glucose giving the runner Exercise-related Transient 
Abdominal Pain (ETAP or more commonly known as a stitch), making a race increasingly hard.  
 
The strap would be made of cotton, due to it being the most comfortable material in the world. This is 
because of its highly natural and breathable material making runners feel as comfortable as possible. 
Its moist-wicking abilities ensure that you stay dry all day long, even during intense activities. Cotton is 
also hypoallergic, making it gentle on skin. Cotton is one of the most environmentally friendly materials 
in the world, which means it reduces soil erosion and preserves natural habitats. Eco-friendly cotton 
production fosters a healthier ecosystem for various plant and animal species. Additionally promoting 
carbon sequestration in the soil through sustainable practices aids in mitigating climate change. As 
cotton is sustainable, comfortable, breathable, hypoallergic, environmentally friendly, natural and 
fulfils our requirements, cotton is perfect for NAUN. [References 7, 8, 9, and 10]  
 
In order for NAUN to be made in the best way possible it will be made by a mechanical engineer. A 
mechanical engineer is an engineer who designs, develops, builds and tests machines. Their work 
concerns anything that moves, this includes components, machines and even the human body. 
Mechanical engineers play a crucial part in shaping the technology and infrastructure that surrounds 
us in our modern-day world. A mechanical engineer applies their knowledge of physics, mathematics, 
and material science in their creations and designs. Therefore, a mechanical engineer is necessary for 
this project, if it is to be made desirable for athletes, however as mechanical engineers remain in high 
demand producing NAUN would be challenging but not impossible.  
 
I want NAUN to be made suitably for 400m runners so that they can run their races with confidence. 
However, in order to ensure NAUN is right for them I will conduct a quality test, where I see if the 
product is working effectively. I will do this by getting one hundred 400m sprinters to train for three 
months with NAUN and one hundred 400m sprinters to train without NAUN. I will make everyone 
complete a 400m race before and after and then analyse the results to see if the outcome, on 
average, of those who trained with the product had improved (they ran the race faster). If so, I would 
say the product is successful, however if this was not the case I would think about changing of the 
components until I saw an improvement in the athletes.  
 
To conclude, the 400m sprint is excruciating and challenging when you face the problem of 
anaerobic respiration. I intend to improve runners’ performance with NAUN. NAUN is better than other 
NIRS machines, it is cost effective, portable, environmentally friendly, and most importantly 
comfortable so that runners can run with ease and fulfil their true potential. NAUN will be created by 
mechanical engineers with the aim to support runners through the intense mental and physical battle 
of the 400m. It is updated from the old design of NIRS machines and will include improved sensors for 
more precise readings. To conclude the creation, it will be tested on 400m runners training with the 
equipment. These small decisions can make or break the design, however when you think about list of 
requirements and you complete everything, the design should meet the objective. 
  
References (links provided)F 
[Reference 1]:Video on 400m sprint breathing [Reference 2]:Laser and LED diagram [Reference 
3]:Comparison of LED and Laser [Reference 4]:Advantages of a Laser [Reference 5]:Advantages of a 
Photodiode [Reference 6]:Advantages of a Photodiode [Reference 7]:The most comfortable materials 
[Reference 8]:Why is Cotton so comfortable? [Reference 9]:The most environmentally friendly materials 
[Reference 10]:Why is Cotton environmentally friendly 
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Candidate B: 
Task: 
For the final assignment, you are going to write a 1,500-word essay answering the following question: 
 

A machine that can measure oxygenation in an athlete’s muscles while training 

 
 
 

Candidate B’s Response 
 
Introduction   
Swimming is a Greate activity to do in your free time as it helps with exercising and having fun saying 
this, I am working on a machine to measure oxygen levels for athletes this is to ensure the athlete is 
doing fine and see their overall muscular insurance. So, for the muscle I will be choosing the trapezius 
this is because swimmers manly us the trapezius in swimming which is the muscle in the back it is an 
important role for posture and active movement it is in the upper back of the body. It has three 
functions, an upper part which supports the weight of the arm, a middle region which retracts the 
scapula and a lower part which rotates the scapula. This is the reason we can stretch our back and 
arms which is an essential part of swimming specially for athletes who are taking swimming in a higher 
level. This machine would be called “swimmer measurer” named after its purpose. What I am trying to 
achieve is to measure muscle oxygen levels in athletes and make it affordable so every swimmer 
taking swimming seriously can use it. 
 
Design  
 For the design It needs to have requirement which will help to fix the issue that is measuring muscle 
oxygen levels for athletes so the list of requirements would be to have a comfortable environment for 
the swimmer, an emergency stop to prevent further injuries, a jacket or any swimwear that would be 
able to record data as it swims in this case I would be using a vest and certain components to 
measure all the oxygen and metabolism going on in the trapezium. All this would be set in a swimming 
pool with the machine on tracks, so it doesn’t fall off and harm the athlete this also means that 
components of this machine would be expensive as it needs to be quick and efficient as swimming is 
an intense sport where they can’t stop which would need to be the same for the machine. 
 
Components (primary) 
For my components I need certain materials that would be suitable for the fast and intensive swimming 
is a sport which involves movement in water, so the machine must have sturdy and strong components 
and the also must be excellent quality. One downside of this is that it will be every expensive project to 
work in as everything has to be at high standards. When building a machine to measure oxygen levels 
in athletes you need three main components, I will call these components the primary components 
which resolve to be the following: light bulb, optical fibre, and light detector.  
For my light source I am using near-infrared light as it can travel long distances through skin a muscle 
without the light being completely absorbed, this is good as it can be more accurate, and the data 
be more visible. This is good because when swimming you are constantly moving, and it can travel 
long distances without the data fading away so no matter where the swimmer it will still reach and get 
all the data needed. Another benefit is that it can transmit through skin so you can visibly see but you 
will not be able to measure the oxygen levels. 
For my optical fibres I am using a multimode optical fibre as it can detect multiple rays of light  which 
links to the near- infrared light as it emits multiple rays of light because of this it will present the data a 
more clearer presentation of data and is not as hard to see the results making It easier and more 
efficient. The optical fibre will be attached at the back of the vest as it won’t get in the way of the 
swimming so they can still swim as usual and the benefit of using a vest is that it can be adjusted to 
wherever you might need to measure so it useable in more areas than just the trapezius. The optical 
fibre would be attached from the vest to the spectrometer so it can pass all the light through this 
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would happen as there would be two optical fibres going from the light source to the trapezius back 
to the spectrometer, the optical fibres would be out of the way from the swimmer, so it doesn’t 
interfere the swimmer. 
 For my light detector I chose a ccd camara as it can be waterproof this is good as swimming as I said 
before is a water sport meaning the camara would be able to work even if it is exposed to water 
which is a massive benefit as it is very expensive. It can produce high quality images which links with 
optical fibre so it can reach its potential when the two components are used together. One downside 
to a ccd camara is that they are much more expensive this shortens the budget but a light detector 
would be much cheaper but would’t be as safe as it uses electricity which is not good if it is going to 
be in contact with water because it will harm the athlete however it would have been much cheaper. 
After the light reaches the camara it will go through a spectrometer to split all the colours so we can 
see the data.  
In summery the primary components are the components which make he machine what it is and is the 
skeleton of the whole machine making this the most crucial part of the project that is why I call them 
the primary components. It also the more scientific part as everything has to work with each other or 
else you will not get the best results and end up with a much more difficult project. 
 
COMPONENTS (secondery / safety) 
For the secondary components also known as the components which are made for the actual build, I 
will be using a track to move the machine across the pool with safety layer that will go over the other 
ones, so it stays in and does not fall off. I will also be using a table that will go on the tracks to hold in 
place the machine itself and will be covered all around, so it does not get damaged. I will also be 
using an emergency stop button to shut of all power in case something goes wrong, and the athlete 
dose not get hurt in the process. A more individual safety feature would be the machine will not be 
able to work unless they have an ID to show they are able to use the machine and that some one 
must be watching a all time which is more of a rule. In summery the secondary components are the 
ones ensuring the safety of the machine 
 
Price / cost 
The cost of the project would be approximately £203.40 the majority being the portable computer and 
the ccd camara this can also this is because it can have a variety of uses which makes the machine 
better and safer. 
 
Conclusion 
Overall, I used the muscle trapezium and used three primary components which is the main point of 
the whole machine and had other components that will work grate to make a machine that measure 
muscle oxygen levels for athletes. The only downside I have is that it is more expensive which makes 
building the projects lees doable making us charge more for testing abut we want more swimmers to 
be able to use this machine. 
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Candidate C: 
Task: 
For the final assignment, you are going to write a 1,500-word essay answering the following question: 
 

A machine that can measure oxygenation in an athlete’s muscles while training 

 
 
Candidate C’s Response 
 
Introduction  
Swimming is a very physically demanding sport that uses a lot of energy. In order to measure these 
energy levels, a swimmer might want to see their muscle oxygenation. Muscle oxygenation is important 
because it can show you your current fitness levels and physical ability and allow you to adapt your 
training accordingly. In this essay, I will explain exactly how I could develop a device that allows 
professional swimmers to easily measure their muscle oxygenation in real time and deliver accurate 
results.I will explain the basic system of the device, as well as the actual design and the reasons why I 
chose to use the components I did.  
 
My NIRS machine  
I am developing a NIRS machine for this project. A NIRS ( near-infrared spectroscopy ) machine works 
by firing a beam of light at a specific wavelength (780 nm-2500 nm1 ) down an optical cable, which is 
then received by a camera and the information is outputted as a graph. First, I came up with the list of 
requirements for this device, which are as follows : 
● As it is to be used during swimming, both the device and its internal components need to be 
waterproofed to prevent it from being damaged or electrocuting the wearer.  
● The device needs to be lightweight for ease of use and made of a soft material so the wearer is 
comfortable. 
● It needs to be one small, portable system rather than be connected to a large machine so that they 
can move freely whilst wearing it.  
● The components should be cheap and easy to source, so that the device can be easily mass-
produced and not too expensive for people to buy.  
 
Components  
For the light source, I chose to use an infrared laser beam. I chose this because the beam can be 
adjusted to a variety of different intensities to suit different people’s needs and training and fires a 
single, concentrated beam that can be easily picked up by the camera. This is better than other 
options ,such as white light bulbs, as the several different wavelengths can give me accurate results 
than the laser’s single beam. However, a high-quality 1w laser could cost from £300-£600, depending 
on where it is bought. For the optical fibres, I chose to use single-mode optical fibres going to and from 
the muscle as there is only one light beam travelling through them. Although significantly cheaper, 
there is no need for multi-mode optical fibres as there is only one beam of light. A pair of 1m single-
mode optical cables will cost about £10-15. Finally, for the camera I chose a photodiode as it is very 
cheap, and can produce a good quality picture that gives quite accurate results. As opposed to a 
more expensive CCD camera, although the CCD camera does give a higher quality picture, the 
photodiode gives a good enough picture in comparison and is far cheaper. It will probably cost about 
£5-10. Overall, the basic components will cost about £500 in total. (1 Near-infrared spectroscopy 
(2025), Wikipedia 
https://en.m.wikipedia.org/wiki/Nearinfrared_spectroscopy#:~:text=Near%2Dinfrared%20spectroscop 
y%20is%20based,region%20is%20typically%20quite%20small.) 
 
Design  
After I came up with the components, I started working on the product itself. My design is convenient 
for swimmers to wear whilst swimming and is easy to use. The main system is located inside a cuff, 
which the swimmer can attach to their arm via a simple locking mechanism. The cuff is made of a 
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comfortable material that does not damage or hurt the arm, and the internal components are coated 
in a waterproof plastic. When the swimmer attaches the cuff to their forearm, the device begins taking 
readings of their muscle oxygenation at regular intervals. This continues throughout the swimmer's 
training. In order to view their results, the device is wirelessly linked to an app on their smartphone. This 
turns the data from the device into a graph that shows their oxygen levels at different points during 
their training and summarises the information to give them a general idea of their physical health and 
ability. This device would be commercially available, in order to allow as many professional swimmers 
to access it as possible. It would sell for around £800-£1000, in order to make a profit but still be 
affordable enough.  
 
Engineers  
In order to create my devicе, І decided that the best type of engineer to construct it were biomedical 
engineers (specifically medical device engineers). These engineers specialise in building devices like 
pacemakers, heart monitors and X-ray machines. I chose them because they have lots of expertise 
building similar devices to my NIRS machine and would be able to improve and adapt my design even 
further. I would have a team of three biomedical engineers working on my device; one creating the 
blueprints and sketches, one to source the components and build the device and one to test the 
device and ensure it is safe for patients to use.  
 
Adaptations  
Although this device is specifically designed for swimming, it could be adapted to suit other physically 
demanding sports, such as long-distance running. One adaptation that I could implement for this is 
replacing the photodiode with a CCD camera. The reason I would do this is that long-distance running 
uses different amounts of energy over a longer period of time, so there is more information being sent 
into the camera. A CCD camera would be able to process this much more accurately than a 
photodiode. Additionally, whilst my current design targets the biceps, and is therefore worn on the 
arm, runners use their legs far more, so I would adjust the size of the cuff to be able to fit on their legs 
and measure from the quads and hamstrings instead.  
 
Conclusion  
In conclusion, my machine is an accurate, easy-to-use medical device that allows professional 
swimmers to easily measure their muscle oxygenation and allow them to understand what physical 
level and training level they are at. It is fairly low-cost and would be very useful in not only the field of 
swimming, as it could be adapted to suit other sports as well.  
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