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1. [bookmark: _Toc439858456]Introduction 

This essay will reflect on the planning, teamwork and motivation behind a project completed within my workplace. I will apply relevant theories to each experience to support ongoing progress as a learner and practicing professional. The project involved uses CAD software and 3D printing technology to design and create new prototype components. These prototypes will replace the components used during wax assembly prior to investment casting. I will record the timing of each of the processes both before and after using the new component in order to evaluate the potential increase in efficiency.

2. Motivation
[image: ]Motivation is a key aspect upon the success of a project. Individuals have different needs and wants, therefore their reasons to be motivated vary. There are a variety of theories surrounding motivation; these include Maslow’s hierarchy of needs and McGregor’s Theory X and Theory Y.
Maslow's hierarchy of needs is portrayed as a pyramid with fundamental motivators at its base starting with physiological needs such as hunger, thirst and shelter. According to Maslow, these factors need to be met before an individual can move up to the next level. Safety needs form the next level of motivators which include physical protection and job security. The next level within the pyramid is an individual’s social needs, which include acceptance, friendship and belonging. These motivational factors are already met as part of my job and fulfil my needs on a security and social level. The motivational level that would lead to greater motivation for me according to Maslow (Maslow, 1987) were ‘esteem’ needs. This includes gaining recognition and an opportunity to prove my worth amongst peers. During the project, the motivating factors for me were internal needs rather than external rewards such as financial incentives. The sense of personal achievement, and the feeling of autonomy motivated me above all else. This aligns me with the Esteem needs level.
Another theory of motivation is McGregor’s Theory X and Theory Y which states that employees have two different attitudes and motivation (Lawter, Kopleman, 2015). Theory X is described as a negative outlook, where managers assume employees do not like to work and will avoid where possible. These employees need persuading and supervision to achieve company goals, they dislike responsibility, resist change, and rank job security above all else. Theory Y is a more positive outlook, where employees are assumed to perceive their job as satisfying, resulting in commitment and loyalty to the company’s goals. They do not require supervision to work well. Within the project, I found myself more aligned with Theory Y, gaining satisfaction through the opportunity to do the work and to do a good job, requiring little supervision by the manager.
	If we cross McGregor’s theory with Maslow’s we can state, the assumption of Theory X satisfies the base of the pyramid with an emphasis on physiological and safety needs, whilst Theory Y emphasises the higher needs (Juneja, 2015). Maslow’s Esteem needs as well as a preference to Theory Y were my motivating factors within the project. Going forward the drive to grow and achieve my potential will increase my motivation to the self-actualisation level where I do not only satisfy the lower needs but master them (Maslow, 1987).					
3. Teamwork

Although teamwork is undoubtedly beneficial, it’s not without its drawbacks. Working styles and approaches can vary substantially and cannot always come together cohesively. For example, idea-orientated individuals tend to take more risks, whilst detail-orientated individuals tend to be more cautious when decision-making. Different personalities can lead to conflicts within teams, and without clear team roles, it can take longer to make important decisions due to the need to consult one another and form a consensus (Picincu, 2019).
The team consisted of Mark, Castings Manager, who oversaw the project including meeting attendance and ensuring milestones were met on time. Also involved was Declan – CAD Engineer, who was responsible for designing the new component and operating the 3D printer, and two assembly operators who were timed whilst completing the assembly using the original component design and with the updated component design. Finally, my role within the team was to plan the project, take timings and analyse each result along the way. 
A team, however, is not just a random collective of people but is, as Belbin states a ‘congregation of individuals each of whom has a role which is understood by other members’ (Belbin, 2020). Belbin, along with his team discovered nine behavioural clusters, named the ‘Belbin Team Roles’. Not every team will require nine members, as within Belbin’s model most people can cover multiple roles, however, to become a high performing team, access to each role is important. 
Each role has strengths and weaknesses, but all are important within a collective team. Better understanding of roles strengths and weaknesses can lead to more effective communication amongst team members which can alleviate conflicts and disagreements as well as speeding up the decision-making process. To pinpoint team roles, individuals are required to complete a ‘Self-Perception Inventory’, in order to assign roles more reliably. Personal learning can also be greatly supported if you are prepared to check your scoring against the perceptions held by your colleagues. 
After completing a personal Self-Perception Inventory, the best team role for myself would be between a Team Worker and Monitor Evaluator, both sharing the same score of 13, putting them both in the high skill category. The final role, also coming within the high skill category was Resource Investigator, with a score of 12 (see Appendix 1 for full form).
[image: ]
 	A ‘Team Workers’ role can help a team of individuals come together by listening to others point of view, acting with diplomacy, aiding co-operation and being perceptive to the needs of others. Their role becomes important to ensure that inevitable conflicts do not affect morale and project performance. 
The ‘Monitor Evaluator’ role is to make impartial judgments by weighing up the team’s choices in a logical and fair way. Usually strategic, sober and discerning but sometimes can be overly critical and can lack ability to drive the team forward by just focusing on the data measurements.
The role of a ‘Resource Investigator’ is to be inquisitive and to find ideas to bring to the team. Usually enthusiastic and outgoing, they explore opportunities available but also tend to lose interest after the initial enthusiasm diminishes (Belbin, 2020).
These results may not be completely accurate due to self-perception bias as well as a lack of colleague input. However, I believe my strengths within the Team Worker and Monitor Evaluator roles helped the progress of the project by using a diplomatic approach where conflicts developed within the team. Castings manager Mark, who I would describe as an extravert thinker, corresponding to the colour red on Carl Jung’s Colour Theory (Myers and Myers, n.d.), a results driven individual, often would conflict with Declan, who I would consider an introvert thinker, or blue according to Jung, meaning he is more task-orientated with an eye for detail. Both team members would often disagree, mostly regarding meeting deadlines as Marks ‘Let’s do it now’ attitude clashed with Declan’s ‘Let’s do it correct’ attitude. Listening to both sides of their concerns diplomatically and weighing up the options impartially helped the project remain on time and made sure operations and tasks were done correctly. 
In order to avoid conflicts leading to potential project delays in the future I would consider employing Tuckman’s model of Forming, Storming, Norming and Performing when putting together a team (Tuckman, 1965). Forming is the stage where the team is put together, most people will be polite and positive. Team roles are not clear in this stage so a leader can make themselves known. The next stage, Storming is where the initial disagreements may arise. People with different working styles and personalities can often leave each other frustrated. Identifying team roles, goals and work delegation is done at this stage. Often overlapping with Storming, Norming is where team members differences get resolved. Individuals start to appreciate other team members roles and strengths, and a respect develops for the leader’s authority. This produces stronger commitment to the goal, and progress increases. The Performing stage is where the work leads to achieving goals with minimal friction between team members. The processes and structures are now well defined, leader confidence in the team is high and work can be delegated efficiently leaving time to develop other team members. Being part of a team at this stage feels easy, and people joining or leaving the team do so causing minimal performance disruption (Tuckman, 1965).

4. Planning

During the planning stage of the project, the objective was to reduce the assembly time of the current Rolls Royce orders by using CAD software to change the design of the current castings. The aim was that the current 5 component design can be 3D printed and then assembled, instead of individually gluing each component together. This would greatly improve efficiency whilst assembling the wax components ready for the investment casting process.
Technical considerations such as usage and speed of the 3D printer were considered as well as cost considerations. The price of the filament used, engineers and operators time and electricity were noted and a timeframe from 16/10/18 – 20/12/18 was originally estimated. 
The planning concluded that there could potentially be a reduction in assembly time upwards of 50%. This paired with the relatively low cost of the project was enough to give the project the go ahead based on the afore mentioned information.
Now that the project had been given the go ahead, it would seem reasonable to apply SMART objectives to our goals and foreseen limitations to ensure ideas are easily clarified, resources are used productively, efforts are focused and to increase the chance of the projects success. SMART is an acronym that stands for: 			
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Specific covers the aim, scope, and resource needs of a project. In this case, the aim to reduce the process time to save money was clear, with everyone on the team knowing their role in the project. However, a later amendment to the project aim was added to extend the projects timeline. I did not consider all factors during initial planning, namely the original scrap rate due to ‘cutting in’ when the final components were being finished. For future projects I would use Brainstorming to Kick Off Your Project Planning (Roman, PMP, 2020). This method can bring out new ideas that you may have not considered individually by involving the whole team in planning process. It is important to remember that there are no bad ideas and having a team present can help you build on others’ ideas. Once all ideas have been recorded, then discussions can be held to decide the next course of actions.

There must be measurable job stages to facilitate progress tracking. Milestones were placed upon completion of important tasks to measure how far along I was at any given time. These milestones included completion of the new component design, completion of 3D printing, completing the timings with the new component and analysing the results. Creating a project outline early, creating team goals and carrying out regular checks throughout the project’s life cycle all contributed to the measurability of the goals set.

The objective must be achievable. Setting unrealistic goals can demotivate team members. Goal setters must be realistic, based on resource and time constraints that the desired outcome is possible. Within the project, the objectives set were achievable, as the conclusion states, with time, cost and resources all considered adequately. Although the project aim remained achievable throughout its entire course, going forward I would consider starting projects with the concluding objective in mind. According to (Ray and Ray, 2019) this can help when unexpected setbacks threaten to take your eye off the goal. By starting with end goal in mind, there is a benchmark in place to stop your goals becoming unachievable. 

Objectives must be relevant to the organisations overarching goal, which is generally profit maximisation. If the objective does not move the organisation towards this goal, then it would not seem worthwhile to proceed unless other intangible benefits are foreseen. Saving time and money is relevant in any profit maximising industry, so I believe this point was met within the project. As well as achieving profit maximisation from saving time and reducing costs, the organisation is going through a relatively quiet time in term to other production activities. As such, the project did not lead to a backlog of work and helped reduce staff and machine idol time. A cost-schedule-milestone graph would have been a good tool to use in order to monitor the ongoing costs of the project. According to Clarizen (Clarizen, 2019), a cost-schedule-milestone graph can be easily interpreted and shows the planned costs at different milestones, along with the actual costs per milestone, allowing for the reader to easily check to see if the project is remaining financially viable. It is also a powerful tool to monitor budgeted against actual results and to provide management with variance analysis.

Time-Bound relates to objectives needing a completion date in order to provide focus and a timescale to abide by. Milestones will help keep you on track and will prevent your longer-term goals being overtaken by everyday tasks. The original timeframe was set and planned using Gantt Charts to record progress (shown below). Gantt charts make it easy for stakeholders to check the progress of the project. Milestones are not usually linked with a specific activity but the completion of several activities which affect the critical path of the project meaning if a critical activity is delayed, then the whole project will be delayed.  For instance, completion of the 3D printed components was a milestone as without this stage being completed the next activity of taking new assembly timings couldn’t begin. (SMART Goals, 2020).
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An error was made where the activities of evaluating current process and taking current process times were not part of the critical path as shown in the Gannt Chart below but were able to ‘float’ during other critical activities such as the design and 3D printing of the components.



Gantt Charts are not the only way of planning a project. TPT (Total Project Time) determined by a critical path, shows the earliest finish time (EFT) of a project. Once the critical path is identfied, you can work backwards and determine the latest finish time (LFT).
[image: ]
Above is an updated plan using Activity on Node method, showing activities 5 and 6 having the ability to ‘float’ whilst not affecting the critical path. A further benefit of this method is that it identifies which tasks to prioritise to complete the project on time (Lockyer and Gordon, 2005).




5. Conclusion
Reflecting on this project has provided me with a deeper insight into how the dynamics of a team works. Applying the various theories has shown me the importance of different roles and personality types within a team, how they interact with each other, and how best they can be utilised to ensure cohesion. The circumstances arising within the project regarding group conflict supported the theories afore mentioned. My dominant Belbin roles of Team Worker and Monitor Investigator aided when impartial decisions were needed to keep the project on track, as well as diplomatically resolving disagreements. Applying these methodologies in the future can further help to negate the inevitable disagreements that will arise, making me a critical member of any team.
My esteem needs were highlighted as my motivating factor within the project. Whilst these needs were met comfortably, during this period it has showed me that I need to master all levels of the hierarchy of needs to achieve self-actualisation. Once this level is met, I can achieve my full potential and progress further into my career. In addition, McGregor’s theory has displayed managerial assumptions which I can apply to help motivate others in the future. 
Looking at the different planning techniques has taught me that Gantt charts and critical path analysis are vital to keep the project running on time and ensure resources are allocated efficiently. Going forward I will put an emphasis on creating milestones and starting with the end in mind to accurately keep track of the progress and to avoid getting side-tracked when complications arise. Finally, I believe that involving the entire team in a comprehensive brainstorming session at the beginning of the planning stage is the best way to cover all ideas, concerns, and to pre-empt any issues that may develop within the project. 
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AVERAGE
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HIGH
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VERY HIGH
85-100% 17-23 14-18 18-36 13-29 12-21 13-19 17-25 10-17
AVERAGE
SCORE 10.0 88 116 73 78 82 109 55
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Scoring against the perceptions held by your colleagues
Document Recovery After completing a personal Self-Perception Inventory, the best team role for myself would
Word has recovere the following il be between a Team Worker and Monitor Evaluator, both sharing the same score of 13, putting them
Save the omesyou wish o keep. both in the high skill category. The final role, also coming within the high skillcategory was Resource
Investigator, with a score of 12 (see Appendix 1 for full form).
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A “Team Warkers’ role can help  team of individuals come together by listening to others
point of view, acting with diplomacy, aiding co-operation and being perceptive to the needs of
others. Their role becomes important to ensure that inevitable confiicts do not affect morale and
project performance.
The ‘Monitor Evaluator’ role s to make impartial judgments by weighing up the team’s
choices in a logical and fair way. Usually strategic, sober and discerning but sometimes can be overly.
critical and can lack ability to drive the team forward by just focusing on the data measurements.
The role of a“Resource Investigator’is to be inguisitive and to find ideas to bring to the
team. Usually enthusiastic and outgoing, they explore opportunities available, however there is a
tendency to be over optimistic and lose interest in ideas and tasks once the early enthusiasm has
diminished (Belbin, 2020).
These results may not be completely accurate du to self-perception bias as well as a lack of
colleague input. However, | believe my strengths within the Team Worker and Monitor Evaluator
oles helped the progress of the project by using a diplomatic approach where confiicts developed
within the team. Castings manager Mark, who | would describe as an extravert thinker,
corresponding to the colour red on Carl Jung's Colour Theory (Myers and Myers, n.d.), a results
driven individual, often would conflict with Declan, who | would consider an introvert thinker, o
blue according to Jung, meaning he is more task-orientated with an eye for detail. Both team
members would often disagree, mostly regarding meeting deadlines as Marks ‘Let’s do it now’
attitude almost always clashed with Declan’s ‘Let’s do it correct” attitude. Listening to both sides of
() Which file do | want to save? their concerns diplomatically, taking on both points of view and weighing up the options impartially
Close helped the project remain on time, for the most part, and made sure operations and tasks were
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