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[bookmark: _Toc152527072]Introduction
This report consists of a brief review of different traits an engineer requires to be competent and efficient. It accounts for the health and safety aspects, their role in society, how they use problem solving techniques, and different team structures used in industry. 

[bookmark: _Toc152527073]Research
[bookmark: _Toc152527074]Engineering Health and Safety Measures
Any time spent in a workshop is accompanied by health and safety protocols which are strictly monitored. There are numerous legislations in place aimed at reducing the injuries sustained from incorrect procedures. The health and safety guidelines that must be followed are accessible in the Health and Safety Executive [hereafter HSE] Engineering Workshops legislation. There is a section on lifting equipment, which is appropriate for the session on page 19 as seen in Figure 1 below.
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Figure 1, page 19 of the lifting operations regulations, sourced HSE, 1999.

Lifting a vehicle can provide engineers with data from different areas of the car such as weight transfer and distribution. It must be ensured that all equipment available is in acceptable working condition as stated by the HSE ‘’maintain all lifting equipment, including that used only occasionally’’ (HSE, 1999). By using a risk assessment matrix, similar to figure 2, an engineer can determine the risks involved with a task and their severity. To lift a vehicle with a crane, the hoists must be attached to the appropriate locations and securely fastened. Failure to do so gives a high likelihood of sustaining injuries if a person is near the vehicle. By wearing the correct PPE, the severity of the injuries sustained is likely to be reduced. In addition, if the lift is not securely attached to the ground, then it may become unstable which could result in injury. This is less likely as the lift should have been checked beforehand, however it still carries a risk. The risk assessment matrix provides a visual representation of the severity of these tasks and aids in categorising them appropriately. 
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Description automatically generated]Figure 2, risk assessment matrix, sourced ARMS Reliability, 2018.

[bookmark: _Toc152527075]An Engineer’s Role in Society
 An engineer plays a very important role in society, creating the tools necessary to make other’s ideas a reality. They also carry a lot of responsibility regarding the sustainability of their practice, for example, an automotive engineer is expected to consider the environmental impact of the vehicle, conforming to emissions regulations and fuel efficiency standards. According to the Engineering Council and the Royal Academy of Engineering ‘‘Engineering professionals have a duty to obey all applicable laws and regulations and give due weight to facts, published standards and guidance and the wider public interest’’ (Engineering Council, 2017a). The Engineering Council are the UK regulators for becoming a chartered engineer (an experienced licensed professional), holding responsibility for maintaining ‘’internationally recognised standards of professional competence and commitment’’ (Engineering Council, 2017b). The environmental impact of cars is often the forefront of attention when it comes to global warming. Many types of engineers from automotive to civil engineering are working towards reducing the carbon footprint of vehicles and road infrastructure to ensure a smaller environmental impact.


[bookmark: _Toc152527076]Engineering Problem Solving
An example of an engineering problem is known widely in the mobile technology industry as Apple’s ‘bendgate’. In 2014 Apple released two devices called the iPhone 6 and iPhone 6 Plus featuring an all-new lightweight aluminium chassis. However, the engineers designing the phones failed to make the material strong enough, resulting in numerous devices bending with ease. The engineers were quick to resolve the issue by using additional epoxy in the manufacturing process, strengthening the frame. Figure 3 represents the process of problem solving the engineers used to rectify the issue, showing a clear path of the initial event through to the solution.
In a small business the engineers rely heavily on customer feedback to improve their existing designs and to ensure they manufacture the component to the correct specification. However, if there is a supplier issue in the production process and the specified material is not available, they would look to alternative solutions. They would investigate alternative materials, how it may influence the cost and whether the customer would be satisfied. 
If an engineer discovers an issue during development, it is often quickly rectified as there are much less processes to go through. However, software engineers face new technologies being released rendering their current project obsolete or outdated. Monitoring the latest technological advancements can aid throughout development and help prevent this from happening.
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Figure 3, problem solving flow chart, Ramuthi, D. sourced Venngage (2023).
[bookmark: _Toc152527077]Team Structure
During my time at Gower College Swansea, I was tasked with assembling a group and creating a prototype product with the purpose of making cycling more accessible to less physically able individuals. We divided into separate areas of the project to improve efficiency and began market research. We each gathered different ideas and through a process of elimination chose to create an affordable electric bike conversion kit. Each of us had our own role consisting of manufacturing, target audience, technology, and assembly which gave us great efficiency in completing the project. We used a functional structure, grouping people based on their specific interests, which limited our ability to consider other ideas. In hindsight, adopting a hierarchical structure would have been beneficial considering the time taken to agree on the product. The University of Southern California has an article on team structures stating ‘’Apple Inc. followed a traditional hierarchical model’’ (USC, 2023) showing proven success in the alternative method.

[image: A diagram of people in circles and lines

Description automatically generated]Figure 4, sourced Chisel Glossary (2022).

	Long Term Goals (5 to 10 years)

	I would like to gain employment for an automotive firm, moving abroad to Japan.



	Short Term Goals (0 to 5 years)

	I would like to graduate university and take a gap year to travel, possibly following formula 1 to numerous events.


	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	I would like to get a better car.


	Save to purchase a bigger, more powerful vehicle.
	Money.
	2 to 3 years
	February 2026

	I would like to travel.


	Visit new places around the world.
	Time away from work, money.
	4 to 5 years
	2028

	Earn a respectable income.

	Earn enough money to provide wants and needs.
	Higher education and good employment.
	5 to 10 years
	2033

	Fix my car.


	Repair and maintain my current vehicle.
	Money.
	3 to 6 months
	June 2024

	Develop something new.

	Create custom hardware for my car.
	Improved skill and research.
	1 to 2 years
	2025


[bookmark: _Toc152527078]Personal Development Plan





[bookmark: _Toc152527079]Conclusion
This report gave me further insight into how an engineer contributes to society through the means of environmental consideration, using different team structures to increase productivity and the processes used to bring ideas into fruition. 
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