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Chapter 1 – Introduction
In this assignment, a series of topics relevant to engineering and personal development will be discussed. It will first start with a look into health and safety and follow on into engineering roles found in different parts of society. From this, it will move onto problem solving as well as team structure and will finally finish with a personal development plan and as well as a conclusion.

Chapter 2 – Health and Safety with Risk Assessment
One activity that has been undertaken in university, was completed in the workshop on one of the MCR race cars. This task involved taking the engine out of the rear of the car. There are two main pieces of legislation that were followed when completing this task. The first being Manual Handling Operations Regulations 1992. This piece of legislation outlines numerous things that should be considered when planning and conducting this task. One point that was considered was that we may be able to reduce or remove the need for twisting, stooping and stretching by changing the task layout, the equipment used, or the sequence of operations (HSE, 2016). This legislation also refers to the Personal Protective Equipment at Work Regulations 1992. This legislation states a method to find out if PPE is necessary for a given task. This method is as follows:
· Elimination – physically remove the hazard
· Substitution – replace the hazard
· Engineering controls – isolate people from the hazard
· Administrative controls – change the way people work
· PPE – protect the worker with personal protective equipment
(HSE, 2022)

To find out what PPE is necessary a risk assessment had to be carried out for the task. A risk matrix was chosen for this risk assessment, shown in Figure 1. “These practical tools provide a means for characterising the risk level of identified hazards and foreseeable hazardous scenarios” (Jenson, 2024, p. 1). This type of risk assessment gives a clear and easy to understand view of any potential risks associated with the task at hand and allows for the implantation of measures to either reduce risk or eliminate it in accordance with the method previously state by HSE. Below is the risk matrix for this task, with likelihood against the left side of the matrix and impact against the top of the matrix.
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Chapter 3 – Engineering Roles in Society
Chartered Engineers are some of the best engineers found in the world and hence are held to extremely high standards of both ethical and professional conduct. To achieve these standards, they often are guided by specific codes of conducts written by different organisations. 
The IMechE Code of Conduct outlines that engineers should work towards the sustainability of both the environment and society and specifically states “They shall recognise the importance of socio-economic and environmental factors” (IMechE, 2017). Engineers in the motorsport industries for example, are encouraged to develop technologies that promote energy efficiency, reduce harmful emissions, and integrate renewable energy sources into designs allowing to balance the needs for both current and future generations (IMechE, 2017).
Another organisation that similarly focuses on sustainability in its code of conduct is SAE. The SAE’s code of conduct encourages engineers to focus safety, well-being as well as environmental responsibility in engineering practices (SAE, 2024). For the likes of automotive and motorsport engineering this could involve developing lower harmful emission producing fuel sources such as switch the electric drivetrains. Another step that is encourage is minimising the waste produced by manufacturing as well as using less environmentally damaging materials all to increase sustainability and decrease environmental damage.
Both codes of conduct emphasize balancing technological advancement with environmental responsibility. Engineers in automotive, motorcycle, and motorsport sectors are tasked with designing systems that meet global sustainability goals, such as reducing carbon footprints and conserving resources. By adhering to these standards, they fulfil ethical duties while advancing a sustainable future.

Chapter 4 – Problem Solving
One problem solving technique that can used to rectify issues in the development process is to use root cause analysis (RCA). RCA is a process of finding the true cause of the problem (e Oliveira et al., 2023), in this the development of a product. Although it is tried and tested method of finding problems it is very time consuming. This method goes through numerous stages from gathering data on the issue to find the root cause and then the measures to solve it. Figure 2 shows this process.
Figure 2
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When it comes to an issue during development of the product this method can be used. First the problem is identified, and information is gathered relating to the problem at hand. This problem could be a crucial design flaw where the product may no longer function as intended. The root cause can then be identified, for example the cause may have been human error when designing it. The corrective action for this could be to redesign the product to remove the design flaw, hence fixing the issue. Another issue that may arise is a problem once the product has entered the market. In this case the identified issue may be mechanical fault with the product. After a cause for the issue is found one corrective measure that could be taken is to recall the product, compensate consumers and then redesign the product eliminating the fault. And the third issue that arise is in the production process. A lower quality production of the product may be causing issues for the manufacturer. The cause of this may be identified to a lower quality of material being supplied, this being the root cause of the issue. This could be remedied with a change of supplier for higher quality materials.
Chapter 5 – Team Structure
An example of myself working in a team was when me and a group of friends entered our College into the Swansea Krazy Race. This event consisted of a team constructing a soapbox style cart and competing in a race. 
In this group we did follow a hierarchal team structure, as shown in Figure 3. In this structure I oversaw the whole team, I then delegated tasks to two people who were in[image: ] charge of two other members of the team each. They as a team each worked on completing task and objectives for the team. I oversaw the administrative side of the project was tasked with the likes of sourcing materials and parts as well as making sure we had slots booked in for our workshop. There were many advantages we found to using this structure. The first advantage being the clear roles and responsibilities, this allowed everyone to know exactly what their job was and what was required from them. This was beneficial as there were numerous aspects of the project that were planned by certain members who were confident in said aspect. The second benefit from this structure was the improvement in communication and coordination between the team, as information was typical passed up through the structure and relayed to one-another as at times we were not all constantly together when working on the project. This led to information from the different members being more unlikely to miscommunicated to each other. However, there were also negatives we found to this structure. One being reduced flexibility, for example due to normally only one member working on a task, if they were to be ill or not attend it would mean said task was delayed. Another disadvantage was leadership being overburdened. In this case I was the leader of the overall group. With numerous members requiring different materials and things such as coordinating with the event and college, the task quickly piled up and was hard to clear once again slowing down the project.Figure 3, (Nikonenko, 2024)

[image: A diagram of a group of people]After reviewing other potential team structures, I decided that a flat team structure might have been a better option when it comes to team structure. In a flat team structure, there are typically a very low amount or no management levels meaning team members are much more level with each other. Figure 4 (Nikonenko, 2024) shows this flat team structure. Figure 4, (Nikonenko, 2024)

There are a few reasons as to why I decided this to be a better team structure. The first being faster decision making amongst the team. This is because the decision does have to be ran through numerous levels of management and can just be discussed between the team members together. Another advantage from this structure is an increase in collaboration between team members. This can mean ideas can be complied and better ideas could have been produced as it easier for members to critique each other’s proposals. These reasons alone show that flat team structure could be must better than a hierarchal structure.
Chapter 6 – Personal Development Plan
 
Name – Jac Graham-Davies
Degree – Motorsport Engineering BEng 
Previous Qualifications – BTEC L3 Extended Diploma in Advance Manufacturing Engineering
Previous Experience – Working on cars, manufacturing components
	Long Term Goals (5 to 10 years) 
	 

	 In the next 10 years I am hoping to have been working for McLaren F1 for a considerable time and have worked my way up the ranks within the company and play a key part in the F1 team.
	 

	Short Term Goals (0 to 5 years) 
	 

	 In the next 5 years I am aiming to achieve high grade degree in my current course. I am then aiming to achieve a job working for McLaren F1 even being a lower rank job.
	 

	Goal 
	Objective 
	Resources Required 
	Measurement 
	Target Date 
	 

	 Complete Degree
 
 
	 To complete my degree to a high grade.
	 My time will be a key resource in completing this goal as well as the teaching by lectures.
	Obtain my degree 
	 June 2027
	 

	 Work at McLaren F1
 
 
 
	 To get a job working for McLaren F1
	 My degree
	 Having a job at McLaren F1
	 2028
	 

	 Participate in the course MCR race team
 
 
 
	 Become a vital team member within in the team
	 Help from the existing team and practice on the team
	 Becoming a specific team member
	 2025
	 



Chapter 7 – Conclusion
This report has talked about topics essential to engineering practice and personal development. It began by talking about the importance of health and safety through practical applications, such as conducting risk assessments and adhering to legislation. It then examined the roles engineers play in society, highlighting the ethical and environmental responsibilities outlined in professional codes of conduct. Problem-solving techniques, including root cause analysis, were discussed as tools to address problems in product development and manufacturing processes. The analysis of team structures, based on practical experience, offered insights into optimizing collaboration and leadership in project settings was also discussed. Finally, the personal development plan demonstrated a structured approach to achieving both short- and long-term career goals, including ambitions to work in the highly competitive field of motorsport engineering.
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