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[bookmark: _Toc183876562]Introduction
 Within engineering there are many aspects and sectors that must be considered to achieve maximum performance. This report aims to explore what must be considered, ranging from health & safety to problem solving and team structure to engineers’ role in society.
 This report includes research into engineers’ responsibility in terms of sustainability and environmental issues, as well as a personal development plan which shares insight into the goals of an aspiring engineer.


[bookmark: _Toc183876563]Health & Safety with Risk Assessments
[bookmark: _Toc183876564]Workshop Health and Safety Legislation
 Whilst completing activities within workshops in education facilities it is important to follow the relevant health and safety legislation correctly. Doing this ensures that everybody is protected from illnesses, injuries, and fatalities, ultimately creating a safe work environment.
 The Personal Protective Equipment at Work Regulations 1992 states that all employers must take reasonable steps to ensure that employees use PPE correctly and provide PPE to any employee exposed to a health and safety risk. Every employee must also ensure that they use any PPE provided to them. Although the regulations apply to employers and their employees, there is a provision within section 3 that requires employers to make sure that anyone not in their employment is not exposed to risks to their health and safety (Health and Safety Executive, 2022). This could include people such as students or visitors which are using the workshops at a university.
 Looking at these regulations, PPE must be provided due to the risks to health and safety that students and staff are exposed during the activity. PPE must also always be worn correctly whilst using educational workshops.
[bookmark: _Toc183876565]Workshop PPE Requirements
 Whilst using an educational workshop facility, there are many potential exposures to risk. The Health and Safety Executive (2024) talks about the different types of PPE required in different situations:
· When working in areas where there might be projectiles, dust or chemicals, PPE options include safety goggles, face visors, and face screens. For example, when working with milling machines and lathes, safety googles should be worn to minimise the risk of flying swarf entering someone’s eye.
· Whilst working within the workshops, someone may be using a dynamometer. These are very loud while running so it is important to wear the correct PPE when loud noises are present. PPE options include ear defenders and earplugs and should be used so that someone is not exposed to loud noise for an extended period.
· When operating machinery in the workshop, it is important to ensure that the entirety of an individual’s arms and legs are covered to avoid the risk of cuts and scrapes, whilst also wearing items of clothing that will not get caught. To ensure this, PPE such as overalls and coveralls can be worn. It is also important to note that barrier creams do not count as proper PPE, and gloves should be worn if working with substances that could cause irritation.

[bookmark: _Toc183876566]Risk Assessment Matrix
 To determine the risk level involved with using a workshop in an education facility, a risk assessment matrix can be created with the relevant risks included:Table 1 – Risk Assessment Matrix
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A) Someone using the workshop whilst ill
	- This has a medium likelihood as although it is unlikely that someone will use the workshop while extremely ill, there is a higher chance of someone doing so while they just have a common cold – their reaction speed to risks would be lower than normal.
B) Power cut occurs whilst in the workshop
	- This is a risk that is fairly unlikely to occur, but also has low risk as any machines that are being operated, will just come to a stop.
C) Natural disaster occurs whilst in the workshop
	- This is a risk that is very unlikely to occur but would have big consequences. It is important that everyone knows what to do if this situation occurred and how to evacuate the workshop.
D) Flying objects
	- Flying objects are common in the workshop but the consequence of them will be low as long as the correct PPE is worn.

[bookmark: _Toc183876567]Engineers Role in Society
 Chartered engineers are held to a high standard. To ensure this, they are expected to follow code of conducts which state key principles which must be adhered to.
 The Royal Academy of Engineering and the Engineering Council state that engineering professionals should have “respect for life, law, the environment and public good” (2017, p.2). This includes the responsibility of improving and protecting natural environments and remembering and acting on the finite number of natural resources.
 The statement of ethical principles produced by the Royal Academy of Engineering and the Engineering Council contains fundamental principles which help form the basis for code of conducts published by other engineering institutions. This can be seen in the IMechE’s code of conduct which states that “all members shall engage responsibly with the environment” (IMechE, 2021). This aligns with the statement of ethical principles shows that engineers have a responsibility towards sustainability and environmental issues.
 The statement of ethical values shows that engineers must be mindful about future and present generations. This can be applied across many areas of engineering regarding sustainability and environmental issues. Engineers must be mindful of the limited availability of natural resources; exploiting materials without considering sustainability could lead to resources being depleted.
 These concepts can be applied across different sectors of engineering. For example, within motorsport, technologies are constantly developing and improving, this means that there is a constant demand for new resources. Engineers within motorsport can follow the statement of ethical values by developing efficient fuels which produce less emissions. This technology could then be applied to road cars, meaning their work is being used in more areas than where they work directly. Motorsport engineers should also minimise waste where possible, such as recycling and reusing tyres.
 Ultimately, chartered engineers are held to a high standard, including those referred to in the statement of ethical values. These values help engineers be sustainable and mindful of environmental issues.
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Description automatically generated] Within industry, engineers face many issues on a regular basis. Therefore, it is important to ensure that engineering teams have reliable problem-solving options to use when issues are found. Figure 1 - Problem Solving Flowchart (Chevallier, 2016, p.2)






 When a problem is encountered, it can be made into a simple step-by-step structure: the problem can be framed, diagnosed, a solution can be found, and the solution can be implemented, figure 1, (Chevallier, 2016, p.1). This structure can be implemented across many applications, including those within engineering. It can be used if an issue is found during development, if there is a supplier issue during the manufacturing process, or if an issue is found once a product is on the market.
 Chevallier states that solving problems is a four-step process: what, why, how, do (2016, p.2). Engineers in industry can implement this starting with ‘what’. It is important to identify the problem that needs solving when it comes across. It is crucial to do this to avoid solving the wrong problem and to not quickly begin to look for wrong solutions.
 Secondly, after knowing what the problem is, the causes can be identified. This is done by diagnosing the problem and identifying all possible reasons why the problem has occurred. After this, all different ways to solve the problem should be found (the how). This step involves actively looking for solutions to fix and overcome the problem.
 The final step is to implement the chosen solution. This involves careful consideration into implementation methods and the delivery of conclusions to key members of the organisation.
 Engineers must follow a step-by-step process to solve any problems they encounter in industry. Doing this eliminates the risk of issues being solved incorrectly or unsuccessfully.

[bookmark: _Toc183876569]Team Structure
 Currently, I work as part of a team as a receptionist at a restaurant. During this, I am part of a hierarchical team structure; where management roles are spread across multiple layers, figure 2, [BBC Bitesize], (2020).
[image: A group of people in a pyramid

Description automatically generated] As part of the team, I am one of many who have multiple managers whom I report to while working. From here, my managers have their managers to report to, who in turn report to the company’s boss. This hierarchical team structure system creates a pyramid structure when presented in a diagram, figure 2. There are more standard workers than managers, and this pattern continues as the level of seniority is increased, having fewer workers at the top of the pyramid.
 I feel this team structure works well as I know everyone is certain of who they must report to if there are any issues. However, it can be difficult to contact team members who are of higher levels of seniority that my direct managers. This means it is difficult to raise any issues with senior members of staff without going through someone else first.Figure 2 - Hierarchical Team Structure [BBC Bitesize], (2020)

 There are alternative team structures which could be used within the restaurant, such as a flat team structure, figure 3. This structure involves a reduction in hierarchical levels, which allows for the entire organisation to participate actively (Claver-Cortés, Zaragoza-Sáez, and Pertusa-Ortega). There are fewer layers of management than a hierarchical team structure which means that it should be easier for me to speak to high levels of seniority.
 However, it could become confusing when determining who to report to. Therefore, for a flat team structure to work successfully, it must be decided who is responsible for decision-making by those in positions of seniority (Markides, 2022).
[image: A group of people in different poses

Description automatically generated] Ultimately, it would be ideal if a combination of the two structures could be implemented; Reduce the number of levels that exist currently within the hierarchical structure, but maintain more than just a couple levels, like that of the flat structure. Doing this would allow for the easier ability for me to talk to those with the highest seniority, while not being confused on who to report to.
Figure 3- Flat Team Structure [BBC Bitesize], (2020)
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Name – Kiera Ryman
Degree – Beng Motorsport Engineering
Previous Qualifications – Level 3 BTEC National Extended Diploma in Engineering, 10 GCSE’s
[image: ]Previous Experience – NATS (National Air Traffic Services) work experience, ReceptionistTable 2 - Personal Development Plan

	Long Term Goals (5 to 10 years)

	
· I would like to buy/put a deposit down on a house with plans to start a family.
· My goal is to have settled into a job that I am comfortable in and wish to stay with for the foreseeable future
· I would like to develop some leadership abilities which I can use within the company I am working for, whether this be within a team that I work with, or for a higher positioned role.
· I want to ensure that I maintain good engineering morals; I would like to stay with a company that has good ethical values for many years.


	Short Term Goals (0 to 5 years)

	
· I want to complete university degree to a high standard.
· I would like to find a graduate job scheme after completing my degree that I can apply to and start progressing career with.
· I would like to narrow down what area of engineering I want to specialise in.


	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Buying/putting a deposit down on a house with plans to start a family.
	I will need to find an area that I am happy to set down roots and that I feel I will be comfortable living in. I will also need to find a house that is a reasonable commuting distance for work.

	I will need a stable and secure source of income and an online property searcher to see what is on the market.
	I will have bought or put a deposit down on a house which is in an ideal location and where I can see myself starting a family.
	2033

	










	
	
	
	

	Comfortably settle into a job that I am happy with.
	After completing university, I will need to find a job or graduate scheme to join. Then, I will have to decide whether to continue my career with the same company or move elsewhere where I feel I will settle better.
	I will need access to the internet to find a job and a graduate scheme. I will need to work and communicate with colleagues well to feel comfortable.
	I would have either stuck with one company in the same role or moved around very infrequently. I will also want to be feeling like I want to stay in the same role I am currently in.
	2034

	Develop my leadership abilities.
	It will be important for me to work on my communication and listening skills to become a better team player. From here I can aim to take on leadership-based roles.
	I will need time to reflect on my skills. I will also need the opportunity to higher positioned roles.
	I will be able to work well within a team and confidently take on leadership and higher positioned roles.
	2031

	Work for a company that has good ethical values for many years.
	Before applying to graduate schemes or jobs, I must research all the companies and their ethical values. It will be important to continue my research even after joining a company to see if their beliefs or morals change.
	Access to the internet is essential for me to carry out research on different companies.
	The company that I work full will have good ethical values and morals. I will be actively and talking to the company to ensure that they are staying the same.
	2029-2034

	Complete my university degree to a high standard.
	I will aim to ensure that I complete all coursework and exams to the best of my ability.
	I will need access to the library and internet, as well as the opportunity to attend lectures.
	I will be happy with the grade I achieve, and the grade will be to a high standard.
	2027



	Find a job through a graduate scheme
	I will have to reach out to companies in my final year of university about any graduate schemes they are offering. I will aim to get in early and communicate with employers before applications open.
	I will need access to the internet and emails to find and contact companies that are offering graduate schemes.
	I will have progressed into a company after university through a graduate scheme. I will also be happy with the job that I am in.
	2027

	Choose an area of engineering to specialise in.
	I will need to continue with my university studies to find an area which particularly interests me. From there, I can find an area of engineering to specialise in.
	I will need access to partake in extracurricular activities and the ability to research my interests further.
	I will have chosen a subject that I am interested in for my university project and have chosen an area related to it.
	2026


[bookmark: _Toc183876571]
Conclusion
 In conclusion, engineers have a responsibility to maintain and work to correct health and safety legislation. They must ensure the correct PPE is consistently worn when using workshops or participating in any other engineering activities. Additionally, risks must be accurately assessed to ensure that everyone understands the potential hazards and how likely they are to happen. Adhering to these practices helps engineers maintain safe working environments and minimises the likelihood of accidents or injuries.
 Engineers are held to a high standard and must follow a code of conduct that highlights their responsibility towards sustainability and environmental issues. Both the Royal Academy of Engineering and the Engineering Council agree that engineers should incorporate sustainability into their work and protect the natural environment, being mindful of the finite number of natural resources. Engineers that uphold these principles play a vital role in shaping a sustainable future and ensure that other engineers are also held to a high standard.
 Engineers come across issues on a regular basis in industry. Due to this, it is important to have a step-by-step process that can be followed to solve any issue, whether it be one that is found during production, one which is found once a product is on the market, or one that is due to the supplier in the production process. Chevallier discusses a four-step method which includes what to do when a problem comes across, diagnosing the problem, how to solve the issue and how to implement a solution. Following a structured approach like this allows engineers to address issues effectively and efficiently.
 When working within a team, it is important to ensure the correct team structure is being used to maximise efficiency. For example, when looking at a restaurant, it is discussed that both hierarchal and flat team structures can be used to create different types of working environments. It is important to choose the appropriate team structure depending on the goals of the team and the amount of communication needed from members who are of varying levels of seniority. The team structure chosen will ultimately impact the success of a team.
 A personal development plan is an essential tool when setting and tracking goals. It allows the individual using it to see their goals clearly with the resources required to achieve their goals. Ultimately, it creates a way for individuals to track and see when they want to achieve their goals, along with how they will measure their progress.
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