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[bookmark: _Toc183902807]1.Introduction 
This technical report consists of five key sections that cover a range of topics in semester one of the Workshop and Practice module. 
The Health and Safety chapter refers to a time the student during their university course took part in an activity and allowed them to research legislation for the activity and what PPE was needed for it to be conducted safely. This section also includes the use of a risk assessment matrix. 
The second section relates to how charted engineers are expected to follow a code of conduct and how they are held to a high standard. This section includes research on organisations that publish a code of conduct and allows the student to discuss sustainability and how this relates to engineering and their responsibility towards the planet in the motorsport industry. 
The third section is problem solving and talks about issues engineers in industry face on a regular basis. This section dives into issues found in development, issues found while a product is on market and supplier issues. 
The fourth chapter is Team structure and relates to a time the student worked in a team. They conducted a personal review and discussed what team structures were used and how it positively and negatively affected the teams progress. 
The last section is the personal development plan. The student completed a detailed plan of their short and long-term goals. The student took inspiration from the SMART goal planning method to create sensible, measurable, and realistic goals for the future. 

[bookmark: _Toc183902808]2.Health and Safety
During the students’ time at university, they participated in an engine strip workshop. To ensure safety in such workshops, numerous rules and regulations must be adhered to. One of these is the Personal Protective Equipment at Work (Amendment) Regulations 2022. (HSE, 2022)
[bookmark: _Toc183902809]2.1 Health and Safety legislation
The purpose of the Personal Protective Equipment (PPE) at Work Act is to minimise exposure to hazards. The three key points can be derived from this act: Firstly, the regulations on PPE selection and use mandates that the PPE must be most effective for the task at hand. For example, steel-toed footwear is required when working with heavy loads, such as lifting cylinder heads. Secondly, the Provision, Training and Use of PPE portion of the act ensures that employers educate the employees on proper use, maintenance, and disposal of the PPE. In the context of this activity, students are provided with steel toed shoes along with a dust jacket as part of this regulation. Finally, the legislation mandates that the university bears the responsibility of educating and informing students about the potential risks associated with the tasks at hand. To ensure that the details are conveyed well, the law mandates the completion of a detailed risk assessment to identify potential risks and determine the appropriate PPE for the activity.
[bookmark: _Toc183902810]2.2 Risk Assessment Matrix
Below is a Risk Assessment Matrix (Table 2.2.1) with a Key (Table 2.2.2) designed for the UWTSD engine strip workshop. It shows the potential risks identifying how probable and dangerous they are if they were to occur.
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Table 2.2.1- Risk Assessment Matrix






Table 2.2.2 - Key for Risk Assessment Matrix
	

	Risk Assessment Matrix

	1
	Trip hazards

	2
	Cuts and Scratches from sharp components

	3
	Fingers trapped in engine components

	4
	Oil spilled in eyes / irritation on skin

	5
	Engine can fall off the mount falling on people

	6
	Overexertion from lifting heavy components

	7
	bodily strain due to tool malfunction i.e. power bar

	8
	Slip Hazard



[bookmark: _Toc183902811]2.3 Mitigation
The Health and Safety Executive (HSE) have legislation in place to mitigate workplace risks. In accordance with the Health and Safety at Work Act 1974 (HSE, 1974) the university has a legal duty to ensure the safety and welfare of the students while working in the workshop. Furthermore, the university is required to conduct comprehensive risk assessments mandated in the Management of Health and Safety at Work Regulations 1999 (HSE, 1999). To address potential hazards the university can conduct what is known as a five-stage risk management process (360Factors, 2024). The process includes the following steps: 1. Identify the risk, 2. Analyse the risk, 3. Evaluating and prioritising using tools such as a quantitative risk assessment and a risk assessment matrix (table 2.3.1 and table 2.2.1 respectively), 4. Treating the risk,  5. Monitoring and reviewing this includes regular reassessing of the risks, ideally on an annually or bi-annually basis. This cyclical process can be displayed visually as shown in figure 2.3.2. The university can effectively manage hazards and ensure the safety of students in the workshop by following the procedures like these.
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	Table 2.3.1- quantitative risk assessment

	
	
	
	

	Risk
	Risk Probability (probable, possible, improbable)
	Risk Impact (low, medium, high)
	Mitigation Strategy 
	Risk Assessment Matrix Location (1 - 9, (1= low-probable, 9= high-improbable))

	 
	 
	 
	 
	 

	Trip Hazard
	possible
	low
	Inform students of hazard and ensure they are mindful of where they are stepping
	2

	Engine falls off mount
	improbable
	medium
	Ensure engine is secure before each lecture
	6

	fingers trapped in engine components 
	possible
	high
	Inform students of hazard and ensure they are mindful of what they are doing.
	8








Figure 2.2.1.2 - Five Steps of the Risk Management Process 2024 (360Factors, 2024)

[bookmark: _Toc183902812]3. Engineering Role in Society
Engineers who achieve chartered status are required to adhere to a code of conduct that upholds the highest professional standards. The Institute of Mechanical Engineers (IMechE) and The Engineering Council are two organisations that publish such codes, emphasising the importance of acknowledging the importance of environmental and socioeconomic factors. 
The IMechE and the Engineering Council both state that engineers must adhere to similar ethical guidelines. They mandate that engineers must respect life, take accountability of the finite nature of natural resources, maximise the public good while minimising both potential and current negative impacts for future generations and strive to balance present day demands with the needs of future generations. (Engineering Council, 2017) (IMechE, 2024) 
Over the last decade sustainability in the motorsport industry has been dominant issue of conversation, prompting large sporting organisers like the Federation Internationale de L'Automobile (FIA) to implement strategies aimed at mitigating climate change. With over 20% of global greenhouse gas emissions are caused by the widespread use of petrol- and diesel-powered vehicles. To try and combat the sports huge environmental impact the FIA have devised a plan that aligns with the UN’s 2023 sustainability agenda and have created a 17-goal framework titled “Accelerating a Just-Transition The Motor Sport and Mobility Perspective” with the primary goal of achieving net zero emissions by 2030 following the achievement of carbon neutrality in 2021 (FIA, 2023).
Emissions are not the only environmental concern in motorsport; tyres also contribute significantly to waste, particularly in Formula 1. During a typical Grand Prix weekend, each driver is allocated 13 sets of slick tyres, 4 sets of intermediates, and 3 sets of wets, totalling 80 tyres per driver, 160 per team, and 1,600 tyres for the entire grid. This results in a considerable waste of resources. To combat this the FIA, has implemented provisions within its green technology programme to ensure that used tyres are recycled and reused. (FIA, 2023)
With organisations like the FIA making substantial changes such as these motorsports can stay modern and pertinent.



4. [bookmark: _Toc183902813]Problem Solving
Engineers within the industry face issues constantly, to combat these they employ an array of problem-solving methodologies to address these complex challenges. The approach may vary depending on the type of issue encountered, whether it is during development, on market, or a supplier issue in the production process.
[bookmark: _Toc183902814]4.1 An issue found in development.
When engineers discover issues in development, they can employ a root cause analysis method to pinpoint the source of issue found in development, one is a method called the 5 whys. It is a simple problem solving method.it works by; 1. Identifying the issue you’re trying to solve, 2. Ask why the problem occurred i.e. why don’t the parts don’t fit together? Because one part is too bit, 3. Ask why again but explore deeper into the issue, why is one piece too big? Because it was designed wrong, 5. Ask why again, until you have discovered the root of the issue, why is one piece too big? The dimensions were wrong. This iterative method allows the team to discover why a problem has occurred and dive deeper to find the start of a problem. (Tulip, 2024)
Identify the issue
Why is this happening?

Why?
Why?
Why?
Why?
SOLUTION

Figure 4.1- Five why diagram
[bookmark: _Toc183902815]4.2 An issue found once on market and supplier issue in the production process.
[bookmark: _Int_85Y9Wqyd]The fishbone diagram or the Ishikawa diagram can identify the root cause of problems if an issue is discovered on market as well as supplier issues in the production process. It is a visual way to look at cause and effect, it is a much more structured approach than some other tools. This is an example of a fishbone diagram:
[image: Fishbone Diagram | Purple Griffon]
Figure 4.2- Fishbone Diagram (purple griffon, 2024)

To start a fishbone diagram, we first identify the problem this goes in the head portion, secondly categorise the probable causes these include people, this is issues related to the product design team, manufacturing staff etc. process, this includes problems with the production processes this can be issues with the production processes, quality control checks or shipping procedures, materials such as defects in raw materials or components that could be contributing to the issue, machines like malfunctions or limitations with machines, environment factors such as environmental conditions or shipping conditions or storage conditions and measurements such as issues with product testing, measurement techniques, or quality control. Identify root causes this can be done by analysing the potential causes listed, the team can analyse each to determine what is the probable cause of the problem. Finally, the team will develop a solution to the problem as well as corrective actions. 

5. [bookmark: _Toc183902816]Team Structure
During my time in secondary school, I participated in the Duke of Edinburgh Bronze Award. When completing the expedition we used a hierarchal structure. Typically, in a hierarchical structure there is one main leader who makes big decisions for the group. Our team structure consisted of; a team leader who motivated and made the executive decisions on important matters, a navigator and route planner who carried the map and ensured the group stayed on the path, then the team members who focused on carrying equipment, setting up camp and helped with decision making. 
We selected this structure because it meant that the team leader had a final say in important decisions, whilst others contributed by following their lead and assisting with tasks.
[bookmark: _Toc183902817]5.1 Positive aspects
The positive points to take away from the team structure would be clear leadership and direction. The hierarchal structure provided a clear chain of command, which was especially helpful when we got lost and deviated from the path. Secondly, our task specialisation really benefitted the group because having specific roles allowed each team member to focus on particular tasks. The team leader focused on motivating the team, the navigator took the lead and got us to the end of the route safely and the rest of us carried the tents and set up camp. The clear division of roles ensured we were working effectively as a team and made progress without wasting time. Finally, accountability was key for our teams’ success. The team was very organised due to us having these set roles. If something went wrong it was easy to identify where the problem originated.
[bookmark: _Toc183902818]5.2 Negative aspects 
The negative points to improve on would be that there was little input from the team members. Due to there being one head of the team who had the final say in decision making this occasionally led to limited input from some of the team. We disagreed with which way we were to go at a fork in the road as the team suggested a separate way to the team leader. As the leader had executive decision we ended up going the wrong way. A more democratic team structure would have been beneficial here. Over reliance on the team leader led to other issues.. When the leader made a mistake or was unsure of a decision, it put extra pressure on the team. With the structure being the way it was we missed opportunities for other team members to try map reading or navigation. Finally, there were some conflict issues as the team leaders’ directions or instructions were communicated poorly. Getting lost also caused tension in the team as one member expressed concerns with the route choices making the atmosphere awkward at times. 
On the whole, the expedition went well and I believe that our structure, while there were some navigational issues, was overall the best choice with us being the first group to finish the expedition.
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	Long Term Goals (5 to 10 years)

	
· To work trackside in a Formula 1 team (Ferrari) 
· To backpack around the globe. 
· To become proficient / near fluent in Italian


	Short Term Goals (0 to 5 years)

	
· To achieve a first in my university degree
· Spend my placement year with a Formula 1 team or similar.
· 

	Goal
	Objectives
	Resources Required
	Measurement
	Target Date

	To spend my placement year with a Formula 1 team or similar.


	1. Apply for placement year. opportunities.
1. Get an interview and ace it.
1. Work with a team that has pathways into Formula 1.
	· A great CV and Cover letter.
· Preparation for interviews and tests.
· Work on my communication skills. 

	· I will know I have achieved my goal if I receive a confirmation from a team/company saying I have a place with them.
	By 
May 2026

	To achieve a first in my university degree. 

	1. Achieve high grades in my coursework.
1. Spend time working on things I know can be better.
1. Achieve high grades in exams.
	· Time put into studying and revising.
· Effort put into tasks.
· Consistently trying to aim high.
	· I will Know I have achieved my goal if I receive a first by the end of my time at UWTSD
	By August 2029

	To become proficient / near fluent In Italian. 



	1. To be able to have detailed conversations in Italian to native Italians
1. Feel confident speaking another language.
	· An Italian tutor
· Consistent time and effort put into studying and learning the language.

	· I know I will have achieved my goal when I feel comfortable and confident speaking Italian and are able to have detailed conversations with native Italians
	By
May 2030

	To work trackside in a Formula 1 team (Ferrari/ McLaren). 

	1. Travel the world working in a F1 paddock.
1. Work with one of my two dream team's McLaren or Ferrari.
	· Achieve high results in university.
· Prepared for interviews well.
· Have a good CV and cover letter.
· Gain ample experience.
· Try my best in everything I do.
	· I will know I have achieved my goal when I am working with a Formula 1 team after my degree.
	By August 2031

	
To backpack around the globe.

	1. Travel to different countries and explore unfamiliar places.
1. Have fun trying new things.
	· Save my money from working at Llandow.
· A map to plan my routes 
	· I know I have achieved my goal when I have started travelling around the world and exploring new places.
	By April 2040






7. [bookmark: _Toc183902819]Conclusion 
In conclusion, this report has provided a comprehensive overview of key topics covered in the first semester of the Workshop and practice module. The health and safety section highlighted the significance of complying with legislation such as the Personal Protective equipment in work act (HSE, 2022) and the importance of conducting thorough risk assessments to ensure student safety in the workshops. The engineering role in society chapter examined the ethical obligations of chartered engineers, focusing on their adherence to professional codes of conducts and the growing issue of sustainability in the motorsport industry. The problem solving section discussed the application of various methodologies, such a root cause analysis displayed using the fishbone diagrams to address issues throughout product development, market release and after product release issues. The team structure chapter provided a personal refection on the hierarchal team structure used during my Bronze Duke of Edinburgh expedition, analysing its strengths such as team structure and leader allocation alongside its limitations including over-reliance on the team leader and restricted team input. Lastly the personal development plan section which drew on the SMART goal framework to ensure realistic and attainable objectives. Together these sections offer valuable insight into the technical, ethical, and professional aspects of engineering as well as the importance of effective teamwork and ongoing personal development. 
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