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[bookmark: _Toc152534208]Introduction
This report will cover 5 topics with detailed explanations of what the topics are and why they are important, these topics include health and safety, the role of an engineer, problem solving, team structure and a personal development plan all these topics serve a purpose in engineering.

[bookmark: _Toc152534209]Chapter 1 Health and Safety with risk assessment
What is Health and Safety:
Health and Safety are a set of rules and regulation the must be followed by the employer and employee in order create a less dangerous workplace. 
The first major health and safety legislation came out in 1974 called The Health and Safety at Work Act 1974 its main role was to have the dual purpose of placing a set of rules on the employee and the employer as well as reporting any accident or near misses , this legislation also created the Health and Safety Commission and the Health and Safety Executive the purpose of these two groups is to take reports of workplace accidents and cross analyse them with similar accidents and find the percentage of the accident and how to lower the risk of the accident happening again as well as to enforce the health and safety rules nationwide.
Using the machine workshop:
When using the machining shop with different tools and equipment one must first complete a compulsory risk assessment that through several topics will assess the individual’s knowledge of the workshop’s rules and signs as well the individual competence when in the workshop environment this risk assessment must be completed each year. All workshop accidents, hazards or near must be reported to a member of staff so the incident can be put into a database and cross analysed, proper training is also needed when operating the machines this will be provided by the staff, to reduce the risk of accident further the workspace must be cleared and clear after each use with tools stored away properly. Another be part of health and safety is the correct personal protective equipment (PPE) when in the workshop, all areas the machine shop require steel toe capped boots, overalls or a lab coat and eye protect, all jewellery wrist watches, and wrist bands removed to prevent catching when operating the machines.
Risk assessment matrix:
The risk assessment matrix as seen in figure 1 is 5x5 grid that is numbered 1 to 5 with a colour coded squares to help assess the risk of an action you might undertake for example milling a piece of metal what is the probability that this could go wrong when looking at the graph it would be 2 however if it were to go wrong the severity would be higher say 3 then time 2 by 3 and the risk level would be 6 at medium risk.
[image: A chart with different colored squares

Description automatically generated]
Figure 1 Risk Matrix sourced from Safety Culture 
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The engineer’s role as part of a society is to the bridge the gap between the scientific community and societal needs of a community.
Charted Engineers are held to a high standard with a set of rules and codes of conducts they must follow; such codes of conduct are published by two organisations the first being the UK-SPEC and second being ICT Tech both used by the Engineering Council these outline the regulations to be registered and a CEng, IEng, EngTech and a ICTTech.
To register as a chartered engineer, you must be knowledgeable in 5 different areas:
1.Knowledge and understanding, to be able to use general knowledge and specialist engineering knowledge together to make complex systems more efficient and advance.
2. Design, development and solving engineering problems, to be able to use theoretical and practical methods to solve individual engineering problems that may show up in a workspace.
3.Responsilbity, management and leadership, to have the competence to plan your own work as well as the work of others in complex and working relationship.
4. Communication and interspersion skills, to have the ability to work with others constructively and to explain issues directly and objectivity to get a clear and concise communication flow.
5.Personal and Professional commitment, to demonstrate and recognise the obligation to society and the environment all while setting a standard of professionalism.
The two main issues that engineers are faced with are the sustainability of the product and the effect that product has on the environment once it’s been made, for example electric vehicles may be seen  as environmentally friendly but in reality use materials that very finite and limited in numbers, to be able to get these raw material large amounts CO2 are created by the machinery and the delivery of these raw materials to warehouses.


[bookmark: _Toc152534211]Chapter 3 Problem Solving
As an engineer problem solving is a big part an engineer’s skill set that must be used on a regular basis, in this section there will be three topics that an engineer may need to use their problems solving skills, these topics include an issue found when developing a new product, an issue found once the product has reached the market and A supplier issue during the production process.
Root Analysis
When developing a product, it’s not uncommon for problems and errors to crop up in the process, one way to rectify a problem is through root cause analysis rather than just looking at the symptom of the error root analysis why the problem occurred for example if the product machinery has failed during development rather than just fixing it and carrying on set up data maps on where the failure happened, what time and how it happened as multiple root causes could be the problem and how it could be prevented in the future. 
[image: root cause analysis methods]
Figure 2 Root Analysis Diagram sourced from excel-pmt.com.

TRIZ
The second topic is a problem with the product once it hits the market for example a part could be defective on the product this would usually result in the recall of the product costing the company time and time, TRIZ (Theory of Inventive Problem Solving) could be selected in this case, TRIZ philosophy is that the problem that has occurred has already happened elsewhere, and that solution has already been put in place by the previous engineers, by looking into different sciences and industries that have had similar problems then similar solution may be able to be adapted to fit fix the problem.
[image: A diagram of problems with blue circles
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Figure 3 TRIZ Diagram sourced from mindtools.com.
Technological Problem Solving
Third problem is a supplier problem, this could be that the supplier has changed the material used in the product changing the parameters of the material and product, Technological Problem Solving should be used in this situation. Technological Problem Solving has 7 steps to follow, firstly you must identify the problem, secondly picture the outcome you want, thirdly gather information from previous problems, fourth star analysing solutions, fifth choose the outcome that is suited to the problem at hand, sixth put the solution in motion and seventh take notes on the outcome and make changes if necessary. 
[image: 1) Describe the problem, 2) describe the results you want, 3) gather information, 4) think of solutions, 5) choose the best solution, 6) implement the solution, 7) evaluate results and make necessary changes. Reenter the design spiral at any step to revise as necessary.]
Figure 4 Technological Method of Problem Solving sourced from teachengineering.org.
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This chapter I shall discuss about the importance of a have a well-balanced and organised team structure as failing to do so will result in slow uncontrolled chaos of work activities. The first order business when working in a team is to choose a team structure, the most common being Hierarchical, Functional, matrix and finally Process-Based.
1. Hierarchical structure consists of one position of authority that give information this information is then split down into sperate smaller team these teams then give that information the individual positions. 
[image: Team Structure: 10 Effective Ways to Organize Your Team • Asana] 
Figure 5 Hierarchical Team Structure sourced from lucidcharts.

2. Functional Structure like the hierarchical structure in shape, it organises a company into different departments based on different areas of expertise and knowledge. [image: Nonprofit Org Chart: How to Set Up a Simple Organization Chart for Your ...]
Figure 6 Functional Team Structure sourced from lucidcharts.




3. Matrix Structure used when a company has multiple line of work mange all at the same time, meaning that there are two or more work structure working in parallel in turn making a matrix structure each resulting in two or more mangers working on different set of goals cohesively.
[image: Project Management: Matrix Organization Structure]
                              Figure 7 Matrix Team Structure sourced from blogspot.

4. Process-Based Structure is a structure formed around flow of production rather than being top to bottom approach this structure goes from left to right with tasks only beginning once the previous task has been completed.
[image: A diagram of a company
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                      Figure 8 Process-Based Team Structure sourced from Planergy.

Once the team structure has been chosen you can start set the role and responsibilities of each team member as well as the end goal for the team, I for example while completing my Duke of Edinburgh Award had to decide on a team structure before we could set off to the campsite for that evenings information meet up, I chose the traditional Hierarchical Structure (seen in figure 2) as it’s the one I was most familiar with at the time the team were split into 3 teams Map Navigation, Equipment Organization and Supply Chain, all would report to me and I would give orders for each team to follow.
Positive result: each team formed a team bond and strong sense of loyalty, simple to understand team structure.
Negative results: not all members in the teams were adding to the team’s success due to a different goals and skillsets, bad communication, slow decision making and disagreements with members.

I feel that a more appropriate team structure would have been the Matrix Structure (seen in figure 4) as this structure offers better communication with team members, less isolation from other teams and team members having more input in the final decision making of what the end goal of the project is.
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Personal Development Plan
Name – James Minton
Degree – Motorcycle Engineering 
Previous Qualifications – Level 3 Engineering Maths and Science Level 2 and 3 Motorcycle Repair and Diagnostics, IT level 2, Public services level 2, Art (C), Horticulture(C) Duke of Edinburgh Award.
Previous Experience - Retail Assistance, Duke of Edinburgh, Maker/DIY
	Long Term Goals (5 to 10 years)

	Walk the Length of the UK, have my own Workshop, Become a Charted Engineer 



	Short Term Goals (0 to 5 years)

	Finish my degree, get a master’s degree.




	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Finish Degree.



	To obtain a Motorcycle Engineering Degree.
	Time, Knowledge, Money.
	Passing modules that are set.
	2026

	Master’s Degree.



	Obtain a master’s degree in engineering.
	Time, Money, an Engineering Degree.
	Passing the modules.
	2027

	Charted Engineer.



	To be registered as a Chartered Engineer
	A master’s degree in engineering, Knowledge in industry, Time.
	Gain Industry experience and apply through a qualified registry.
	2032

	Workshop.


	To have my own space and workshop with machines and tools.
	Time, Money, Property, Knowledge.
	Staring with a small workspace with basic tools and machines then moving to a more open workspace with more advanced tools.
	2035

	Thru-Hike (UK).



	To walk from John o Groats (Scotland) to Land’s End (Cornwall). 
	Time, Money, Practical experience and knowledge of thru-Hiking 
	Start locally, camping and walking in local areas and slowly increase the length of time Outdoors.
	2034





[bookmark: _Toc152534214]Conclusion 
Engineering is an ever-evolving field that pushes creativity, complex problem solving, collaboration and safety, all while innovating theories and solutions through scientific analysis and cutting-edge technologies for the betterment of society in an ethical and professional manner.
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