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[bookmark: _Toc183876603]1. Introduction
This report will look at various aspects of engineering, ranging from health and safety, the role of an engineer in society, problem-solving strategies, and team structures. It aims to provide a comprehensive overview of these topic areas concerning the motorsport engineering industry. 

The report will begin with an analysis of health and safety considerations for the engine strip task, covering relevant legislation and necessary personal protective equipment (PPE). It will also include a risk assessment matrix to evaluate risk levels.

 This report will examine the role of engineers in society, particularly their code of conduct and responsibility for sustainability and environmental issues in motorsport. The document will explore the problem-solving techniques used by engineering teams at various stages of product development, as well as the potential challenges they face. 

Additionally, it will examine team structures, drawing from personal experiences and suggesting ways to improve these structures. At the end, a personal development plan will be included to outline individual growth goals.














[bookmark: _Toc183876604]2. Health and Safety
Engine strips can pose many risks, such as mechanical injuries, ergonomic injuries and contact with residual chemicals. It is essential to be aware of these hazards to mitigate the risks that are involved and ensure a safe working environment. 
[bookmark: _Toc183876605]2.1.  Legislation
There are a few pieces of relevant health and safety legislation that can help ensure the activity is acted out as safely as possible. These include: 
[bookmark: _Toc183876606]2.1.1. Health and Safety at Work Act 1974[footnoteRef:1] [1:  Health and Safety at Work Act, 1974] 

This regulation underscores the responsibility of employers to protect the health and safety of employees and students. Universities must conduct thorough risk assessments for each activity to identify hazards and implement safety measures effectively.
For example, during the engine strip activity, students work in small groups under the supervision of an experienced lecturer. The lecturer demonstrates proper tool use and emphasizes safety practices, offering guidance and support to create a safe learning environment.
[bookmark: _Toc183876607]	2.1.2. Provision and Use of Work Equipment Requirements 1998 [footnoteRef:2] [2:  Provision and Use of Work Equipment Requirements, 1998] 

This legislation mandates that companies and individuals who own, operate, or manage equipment are accountable for the safety of both the equipment and its users. In the context of a university, this responsibility translates into a commitment to ensure that all tools and machinery are not only well-maintained but also regularly inspected to guarantee their safety and functionality. Each piece of equipment must be appropriate for its designated use, further minimizing risks. 

Moreover, this act complements the Health and Safety Act by placing an emphasis on the importance of training. The university is therefore required to provide comprehensive training programs for students, teaching them the correct and safe methods for operating equipment. This proactive approach aims to equip students with the knowledge and skills necessary to prevent accidents and injuries, fostering a safer learning environment.
[bookmark: _Toc183876608][bookmark: _Hlk183518274]	2.1.3. Personal Protective Equipment (PPE) at Work Regulations 2022 [footnoteRef:3] [3:  Personal Protective Equipment (PPE) at Work Regulations, 2022] 

This legislation aims to make schools and workplaces safer for students and staff by reducing accidents and injuries. It ensures that both companies and individuals are responsible for the safety of equipment and its users. For universities, this means they must keep tools and machines in good condition so they are safe to use.

The law also adds to the Health and Safety Act by requiring universities to give full training to students. This training helps students learn how to use equipment safely, which is vital for preventing accidents. By encouraging these safety practices, the law works to create a safer environment for everyone on campus.
[bookmark: _Toc183876609]2.2. Risk Assessment Matrix
[bookmark: _Toc183876610]2.2.1. Table
A table to show the risk factors and solutions involved in engine strips.
	Risk
	Likelihood
	Severity 
	Risk Rating
	Mitigations measures

	Physical injury (e.g. cuts, burns etc.)
	Likely
	High
	12
	· Ensure correct handling
· PPE (gloves)

	Ergonomic injury (e.g. lifting strain)
	Possible
	High
	9
	· Proper lifting technique
· Rotate tasks

	Slip and trip hazards
	Unlikely
	Medium
	4
	· Clean any oil spills
· Tidy away parts to avoid tripping

	Heavy objects
	Possible
	Medium
	6
	· PPE (safety boots)
· Proper lifting techniques

	Tool malfunctions
	Unlikely
	High
	6
	· Maintenance of tools

	Engine damage
	medium
	High
	9
	· Proper techniques
· Document procedures



By adhering to established regulations, carrying out detailed risk assessments, and consistently ensuring the use of appropriate personal protective equipment (PPE), the diverse array of risks linked to the process of engine stripping can be effectively reduced. This proactive strategy safeguards students from potential physical injuries and other environmental hazards, fostering a more secure learning atmosphere. As a result, students are empowered to engage in hands-on experiences with greater confidence, all while minimising the likelihood of harm and enhancing their educational journey in a practical setting.


























[bookmark: _Toc183876611]3. Engineers Role in Society
Motorsport engineers play a crucial role in the future of racing while upholding a strong commitment to public safety, ethical practices, and sustainability. Chartered engineers are held to high ethical and professional standards. The code of conduct, in essence, creates a set of social laws that members of institutions must abide by.
[bookmark: _Toc183876612]3.1. Organisations Code of Conducts
Two organisations that have strict codes of conduct are the Institution of Mechanical Engineers (IMechE) and the Engineering Council (EC).
[bookmark: _Toc183876613]3.1.1 IMechE
IMechE's code of conduct is to protect the public, protect IMechE members and keep a good reputation for the institution and wider engineering society; this also extends itself to the protection of the environment and sustainability. In motorsport, this applies to the designing of cars, as the environmental regulations become increasingly stringent, ensuring efficient fuel consumption as well as further research into greener fuelling options such as hybrids and electric cars. Motorsport must also consider the long-term impact of their work promoting ethical practices in material use and ensuring that innovations support sustainability.[footnoteRef:4] [4:  IMechE, Code of conduct explained, 2024] 

[bookmark: _Toc183876614]3.1.2 EC 
EC’s code of conduct emphasises the importance of ethical responsibility, making engineers think about the broader impacts of their work on the environment and society. In motorsport engineering, this means that the technology that is designed must be unharmful to the environment, such as reducing carbon footprint and improving efficiency. This code of conduct inspires members to not only work on performance but also the long-term environmental preservation, aligning with global efforts to reduce the carbon footprint of motorsport.[footnoteRef:5] [5:  EC, Statement of Ethical Principles, 2017] 


By adhering to these codes of conduct engineers not only contribute to the development of motorsport technologies but also the broader societal impacts. This allows motorsport to remain a relevant and responsible industry in the modern world.

[bookmark: _Toc183876615]4. Problem-Solving
Engineers in industry are constantly having to problem-solve to sort out problems that occur during development, market introduction, and production. When these issues arise, systematic problem-solving strategies can be used to identify the root cause of the issue as well as come up with an efficient plan to mitigate these issues:
[bookmark: _Toc183876616]4.1. Issue Found During Development
When challenges arise during product development, teams can use the 8D problem-solving model to effectively address them. The process begins with defining the problem (D2) and conducting a root cause analysis (D4) to uncover underlying factors contributing to the issue. Utilising tools like the 5 Whys technique helps teams ask probing questions for deeper insight. Finally, they implement corrective actions (D5-D6) to resolve the issue and prevent its recurrence, thereby enhancing the product development process.
[bookmark: _Toc183876617]4.1.1 Flow diagram
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[bookmark: _Toc183876618]4.2. Issue Found Once on Market
Addressing market issues is crucial and requires swift action to reduce negative impacts on customers. Engineers can use Pareto Analysis to identify and prioritise significant problems and determine their root causes. Techniques like cause-and-effect diagrams help visualize these relationships, guiding effective solutions.
Additionally, implementing continuous feedback loops is essential for ongoing improvement. Regular input and assessment enable teams to refine processes and swiftly address emerging challenges, ensuring that customer satisfaction remains paramount.
[bookmark: _Toc183876619]4.2.1. Flow diagram
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[bookmark: _Toc183876620]4.3. Supplier Issue in Production Process
[bookmark: _Hlk183859922][image: ]Engineering teams can effectively address supplier issues by combining the 8D problem-solving model with the fishbone diagram.[footnoteRef:6] The fishbone diagram helps identify and categorise root causes by breaking them down into factors like people, processes, materials, and equipment.  [6:  Ishikawa, 1945] 
Figure 1 – Example of a Fishbone (Latestquality, Definition of fishbone diagram and when to use it 2020)


Regular communication with suppliers is essential for sharing insights and developing solutions together. This collaborative approach ensures that suppliers understand the issues and can implement the necessary corrective actions, leading to improved outcomes and stronger relationships.

[bookmark: _Toc183876621]4.3.1 Flow Diagram
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[bookmark: _Toc183876622]5. Team Structure
During my time playing as part of a local league cricket team, we followed a hierarchal team structure. At the top was the captain, who held the responsibility of strategy, decision making and coordination during the match. Supporting her was a vice-captain, followed by the coach whose priority was on the development and training of players. The rest of us were organised into specialised roles, batter, bowler, and fielders, based upon the skill sets of each player.  This structure resembled a functional team structure where everyone is grouped by expertise and organised accordingly. 
[bookmark: _Toc183876623]5.1. Positive Aspects
The main positive aspect of the hierarchal structure was the clarity. Everyone knew what their role was and decision-making was streamlined. For example, during each match, the captain would allocate field positions and bowling order, which minimised confusion and allowed all the players to focus on the role they were given. The functional division meant that the team's resources were utilised effectively, talented bowlers were given the task of defending low scores, and batters to challenge the high scores.

Another benefit was accountability. The captain and coach would often analyse our performances, providing us with constructive feedback and tailoring training sessions to improve specific areas in which they saw weaknesses. This structure motivated players and pushed them to continuously improve.
[bookmark: _Toc183876624]5.2. Negative Aspects
The strict hierarchy often resulted in communication bottlenecks. Junior players frequently hesitated to propose alternative strategies or challenge decisions made during critical moments in the games. This reluctance sometimes stifled creativity and resulted in poor decisions being upheld, such as opting to leave an underperforming bowler in the game instead of using a part-time better-quality bowler.

Additionally the focus on specialised roles limited the flexibility. Players rarely stepped out of their designated roles, which became a problem during unforeseen circumstances, like an injury. The team struggled to adapt, highlighting the limitations of strict structure.
[bookmark: _Toc183876625]5.3. Alternative Structure – Flat Team Structure
A flat team structure may have been more beneficial for our cricket team. This model promotes an environment of collaboration, where every player feels empowered to actively participate in the decision-making process. By doing so, it encourages creativity and allows for innovative strategies, all while ensuring that the team remains adaptable and responsive to changing circumstances on the field. In this structure the communication lines are open, and every player feels equally responsible for the success of the team. Instead of waiting for the captain's instructions, the team could engage in a collective discussion about strategies between overs or during practice. For instance, a bowler might propose an unconventional field setup based on their observations from bowling to a particular batsman in the nets.

This would encourage a more adaptive team dynamic, allowing players to temporarily change roles when necessary. For example, a fielder might step up to bowl to address immediate needs. Research supports this model: a study by Katzenbach and Smith (1993) highlights that effective teams balance leadership with a culture of mutual respect, empowering individuals to leverage their strengths dynamically.[footnoteRef:7] [7:  Katzenbach, J. R., & Smith, D. K. (1993). The discipline of teams. Harvard business review, 71(2), 111–120.] 

[image: Flowchart showing flat vs hierarchical structure]
Figure 2 – Visual Representation of the different structures. (What is a flat organizational structure? (pros, cons, Tips, and FAQs), 2023)

[bookmark: _Toc183876626]6. Personal Development Plan
Name –	 Lily Yallop
Degree – Motorsport Engineering BEng
Previous Qualifications – A-level mathematics, psychology and photography
Previous Experience – Work experience at Race Car Consultants, Summer work as an Investment Report Assistant.
	Long Term Goals (5 to 10 years)

	· Visit all seven wonders of the world
· Have a job within F1
· Live abroad

	Short Term Goals (0 to 5 years)

	· Finish BEng with at least a 2:1
· Compete in five VSCC events
· Begin learning a new language
· Gain suitable work experience

	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Gain suitable work experience
	Gain hands-on experience
	Internships, volunteering in motorsport, communication with companies
	Secured internship or agreement on work experience
	2027

	Compete in five VSCC events
	Enter Austin 7 into 5 different events.
	Car, transportation, VSCC membership
	Have times and results from each event
	2027

	Finish university degree at UWTSD
	Gain at least a 2:1 or higher
	Study time, financial support
	Finish degree with required percentages in assignments and tests
	2028

	Begin learning a new language
	Continue learning French
	Duolingo, textbooks
	Be able to hold a conversation
	2029

	Have a job within F1
	Apply for F1 jobs
	Job boards, CV and career coaching
	Submit 5 applications
	2030

	Travel to see world monuments
	Visit all seven wonders of the world
	Money and time
	A picture with each of the wonders
	2040

	Live abroad
	To experience a different work and life culture
	Money, an abroad based job, 
	Own or rent a home in a different country
	2055
























[bookmark: _Toc183876627]7 . Conclusion
In this report key aspect of engineering practice, such as health and safety, role in society, problem solving and team collaboration were discussed. The importance of adhering to legislations, such as the Health and Safety at Work Act 1974, to ensure safe working environments and reduce risks through appropriate training and PPE. Ethical codes from organisations such as the engineering council and IMechE emphasise the importance of sustainability, urging engineers to consider their environmental responsibilities, particularly in motorsport sectors.

Problem-solving methodologies including Fishbone Diagrams and root cause analysis were shown to be essential in solving problems to do with development, market and supply chains. Furthermore, team structure such as Hierarchical and flat structures were analysed to optimise collaborations and performance.

Together these elements emphasise the integral role of engineers in addressing complex challenges. by adhering to safety standards, ethical practices and collaborative problem-solving, engineers can drive innovation and sustainability, shaping a better future for society.
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