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[bookmark: _Toc151923429]Introduction
This report delves into the core aspects of modern engineering today as well as how it might look in the future. It will consider modern health, safety and welfare through the use of  risk assessments and the legislation surrounding it. It will also look at how ethics dictate the standards in the industry and the codes of conduct put in place to uphold the core values needed to be an independent engineer. The report will analyse how sustainability has become a top priority to address ecological challenges.
Additionally, it will address how problem solving in complex situations is crucial to an engineer's toolkit, as well as the use of efficient teamwork. The goal of this report is to take a broad and subjective view of what it requires to be an engineer in today’s society.


[bookmark: _Toc151923430]Health and Safety with risk assessments
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Description automatically generated]The use of health and safety risk assessments in the workplace has become common practice over recent years. Regulations and legislation that has been implemented such as INDG244 (workplace health, safety and welfare) have been created to ensure the safety of employees and visitors in all working environments. Statistics from the HSE (health and  safety executive) suggest that the fatality rate of workers has more than halved in the last 40 years. This is shown in figure 1 (HSE, 2022)[bookmark: _Ref151205609]Figure 1 (HSE, 2022)

A common machine used in engineering is the milling machine with the current health and safety governing body being the HSE. Research from linked in (2023) says Milling machines pose many hazards to the operator due to the nature of the machine. Some of those risks are as follows: 
· Entanglement
· Contact with moving parts
· Flying debris
· Noise exposure
· Dust and fumes
· Slips, trips and falls
· Electrical hazards
· Pinch points
· Mechanical failure
· Improper use
Looking at the potential hazards posed, milling machines and other turning machines pose significant risk to the operator and need to have precautions put in place to handled them safely.
To ensure the operator is always kept safe, it is recommended that PPE is used when using this piece of machinery. Canadian metalworking (2019) says when operating a milling machine, the operator will be required to wear safety glasses or goggles to protect from flying debris and swarf. Additionally, hearing protection may be necessary, especially if the milling machine generates high levels of noise. Barrier cream to protect hands is recommended instead of gloves for turning machines to prevent the user becoming tangled in the rotating parts of the mill. The same is true for any loose items of clothing. In addition to this, protective footwear and dust coats are also recommended (Canadian Metalworking, 2019). The specific PPE requirements depends on the type of milling operation and the materials being processed. The HSE provides guidance and legislation for the safe use of milling machines as they come under the Provision and Use of Work Equipment Regulations 1998 (PUWER). They dictate that employers must always provide relevant PPE (HSE, 2022).
In engineering and heavy industry in general, it is vitally important to identify as many risks a task poses as possible and identify how likely they are to occur. A commonly used way of achieving this is using a risk assessment matrix tailored to the task or piece of equipment in question. They are used to categorize the different hazards an activity poses compared to the likely hood they will occur. This provides an outline of how dangerous it is to use and from there, it is possible to plan to ensure the operator is protected and provide relevant personal protective equipment (PPE). An example of a risk assessment matrix has been provided in Figure 2. 
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[bookmark: _Ref151898582]Figure 2 (Markovic, 2019)
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Engineers’ role in society
Engineers are held to a high standard in society due to the impact their work has on public safety, infrastructure, ethical considerations, and the trust of clients and the public. Designing software systems, medical equipment, and essential infrastructure requires a dedication to safety and dependability since mistakes can have catastrophic repercussions. Engineers often work with advanced technology and sensitive data frequently, so it is crucial to have a solid ethical framework in place to guard against misuse. It is also important to adhere to legal requirements  and guidelines as an engineer, for the sake of both accountability and to protect the professions reputation in society. According to McIsaac & ’Morey (1998) it is more important than ever for engineers to look for a more sustainable way of developing the way we live in the environmentally uncertain times we live in. 
Several large-scale engineering institutes publish their own codes of conduct to guide their members and the public in using good practices and ethics in the roles. An example of this comes from the Institution of Mechanical Engineers (2023) who discuss the important attributes needed to be a competent and responsible engineer in their code of conduct. One aspect they discuss is the importance of working sustainably in order to not sacrifice the needs of next generation. This is especially important within the automotive industry with the current strong push towards more ecofriendly and sustainable vehicles. Another institute that publishes a code of conduct is the national society of professional engineers. They state that one of the most important roles of an engineer is to make the health, welfare and safety of the public a top priority. They also highlight the importance of acting in a responsible and lawful way to uphold the reputation of the profession (NSPE, 2019).


[bookmark: _Toc151923432]Problem solving in engineering
A fundamental aspect of being a competent engineer is the ability to solve problems quickly and effectively. It is important not only to fix what has already been made, but to shape future innovations and aid in progressing society. By efficiently resolving complex problems, engineers contribute to technological advancements, ensuring safety, wellbeing and meeting important goals and objectives. It is common for a company to require corrective action after a product has gone to market, and in this scenario, strong and effective problem solving needs to be adopted. 
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[bookmark: _Ref151666596]Figure 3 (Science Buddies, 2012)


Figure 3 illustrates a common approach to solving any complex problem in engineering. It starts by defining the problem itself and why it is happening. This can be done through gathering data and observation as well as personal accounts from people that have witnessed it. It is then important to see if this has been a problem in another company or department, and if so, what was done to mitigate the problem. The next step is to devise possible solutions and develop them until they can be prototyped and tested. Once tested they can be evaluated to see if it is a viable solution or if it needs more development. This final process is repeated until the engineers are satisfied that they have a viable solution, and after this it is implemented into the product so it can be returned to the customers (Science Buddies, 2012).
 A real-world example of this came when Audi launched the mark 1 Audi TT to market in 1998. Shortly after its launch it had recorded several high-speed crashes causing the brand to recall the automobile to resolve the high-speed stability problems (Ruff, 2000). The problem was with the aerodynamics of the vehicle, specifically its tendency to create rear end lift at higher speeds. This was resolved by engineers at Audi by retrofitting all the vehicles with a small spoiler to disrupt the airflow and thus increasing the stability at speed (Dymott, 2022).


[bookmark: _Toc151923433]Team structure
Teamwork is vital to be able to work productively and efficiently as an engineer. Engineering projects demand diverse skills and knowledge, and a collaborative approach brings together specialists from various disciplines. This diversity enables efficient problem-solving, risk mitigation, and quality assurance through collective effort. Research suggests that without the implementation of teamwork measures, groups may struggle when conducting research which can seriously lower the quality of the work done (Baker & Salas, 1929).
During my foundation year of university, one of my modules was to complete an integrating project over the course of the year. The task was to design and develop a soap box racing cart to compete in the red bull soap box UK race. My group consisted of myself and four other students. Looking at the teamwork involved in the project, we decided not to have a team leader and instead split up and work on different aspects of the car design. My first task was to identify two different materials that we could possibly use for the chassis and conduct an analysis of the pros and cons of the materials, taking into account things like cost, weight, and ease of manufacture. I then had to liaise with another student doing the same task with two different materials and decide between us what was the best option to go with. Once we had reached a pre-determined date, we all met up again to collect our findings and finalise aspects of the design. We found that not all team members had finished their tasks and we all had to assist in finishing these tasks quickly in order to not fall behind on the assignment. This highlighted a flaw with deciding to not have a specified team leader, in that no one was checking in with each student to make sure that were doing the task and whether they needed any assistance. This trend continued through the whole assignment meaning some members ended up doing substantially more work than others. Although we ended up doing well in the project overall, it could have been improved.
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Figure 4 (Asana, 2021)


According to Asana (2021), there are many ways to organise a more effective team structure to ensure better communication and collaboration. One of the directions they discuss is to use a circular team structure, with a leader in the middle and all the other members occupying positions around them. This would be an effective way of having a designated leader to oversee the project, while not having everyone split up into different departments and potentially not communicating with one another. An approach like this would have allowed us to keep an eye on the members that were struggling while also promoting stronger cohesion and may have resulted in a better project overall.


[bookmark: _Toc151923434]Conclusion
To summarise, this report highlights the various responsibilities of modern engineers, emphasising their roles in health and safety, ethical considerations, and the overall wellbeing of society. The research shows the significance of efficient collaboration and emphasises the need for adaptability, ethics, and teamwork required to be a modern engineer. It attempts to offer insightful information about the need to move to a more sustainable era in our society, and how engineering is changing to become more responsible and aware of the impact it has on our planet.


[bookmark: _Toc151923435]Personal development plan
Name – Harry Rogers
Degree – Automotive engineering
Previous Qualifications – GCSE, Btec, CyTech level 2
Previous Experience – 5 years’ experience working as a bicycle Technician.
	Long Term Goals (5 to 10 years)

	Work towards getting a master’s degree in automotive engineering and become chartered.
To work as a CAD engineer within an Automotive / Motorcycle manufacturer or part supplier.



	Short Term Goals (0 to 5 years)

	Pass my degree with a at least a 2.1.
Gain as much hands on experience in as many different roles in the automotive sector as possible, both within university and after university


	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Pass my engineering degree.



	Pass with at least a 2.1
	-Consistent attendance
-Strong work ethic
-Assistance from lecturers
	Graduating
	June 2026

	Getting accepted on to a graduate scheme. 



	Get on to a scheme to work in a CAD field
	-Good grades in my degree
--As much experience as I can gain during the degree
	Getting accepted and starting the scheme
	September 2026

	Gaining experience in CAD to go into that industry.



	Gather experience to get a job as a CAD engineer
	Time spent in industry or in a graduate scheme
	Moving into a CAD role
	2028

	Open a business servicing and tuning mountain bike suspension on the side of work.



	To open a small business
on the side of my day job
	-Funding to get the business started
-A premise to work out of
-Time to run this business
	I have opened it and started trading
	2030
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