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[bookmark: _Toc38274203]Abstract 
This report details my personal involvement in leading a technical project team to complete validation work and implement a piece of equipment called the ‘Gallery’, which took place in the analytical laboratory within the Port Talbot Steelworks. The team involved in this consisted of myself as the Improvement Analyst, the Lead Technician of the analytical laboratory, the Technologist of the analytical laboratory, the laboratory area manager and an apprentice. It was established that the ultimate objective was to successfully implement the Gallery in to working practice in the short possible time frame and that I would direct the project in respect to the planning, co-ordination of support and trial testing. The area manager and the technologist were both responsible for this area so their participation in the project was to oversee and advise where necessary. 
[bookmark: _Toc38274204]Introduction
The analytical laboratory receives over 75 water and effluent samples from across the Port Talbot site a day with each requiring an array of tests performed manually within a 12 hour shift-period. The Gallery was able to automatically perform a significant proportion of these which would release approx. 3-4 hours of a technicians time. 
The Gallery was first brought into the laboratory in 2015, but due to reorganisation and resource issues the project was abandoned multiple times prior to myself being assigned this by the area manager. The area manager tasked me to establish a team to implement the Gallery into the analytical laboratory to carry out the daily water analysis, including perform ammonia analysis, total alkalinity, chloride, phosphate, silicate, sulphate, nitrate, nitrite and total oxidised nitrogen analysis thereby providing a more precise and accurate results compared to manual methods. The limit of detection on the Gallery was significantly lower to the detection limits using manual methods therefore providing enhanced confidence in the results sent to our customers.
[bookmark: _Toc38274205]Planning Stage 
Due to the Gallery being inoperative for a long period of time, I identified that the duration of the project should last 8 weeks, to permit me to successfully validate all programs in a 4 week period and allow 4 weeks for training. Initially, I gathered all the relevant knowledge that had been developed by previous analysts to enable me to plan the required tasks and I then devised a scheduled plan to outline which in order of priority needed to be completed within respective deadlines and by whom. Subsequent to establishing each team member’s role and responsibilities, I distributed the plan via email detailing my responsibility for maintaining the project status and updating associated tasks and indicated my intention to regularly notify whenever a significant milestone had been achieved or not, clearly displaying the situation of every action. This methodology followed the “Kanban Theory” where all the background knowledge was gathered, identified what activities were required by whom with set deadlines, thereby prioritising tasks to reduce the risk of them not being completed. The Kanban methodology created visualization of the workflow to ensure the right work is completed at the right time (Howard Lei, Farnaz Ganjeizadeh, Pradeep Kumar Jayachandran, Pinar Ozcan, 2017). The Kanban Theory is a form of agile methodology which allows for change to occur within the project flow (Goncalves, 2020). Critical path methodology was also utilised listing the tasks required to complete the project along with the dependencies between them and an estimation of how long each would take. By using this method I was able to identify what tasks were distinguished to have ‘total float’ and could be suspended without delaying the overall project (Slate, 2018 ). The plan took the form of an electronic Gannt chart, which clearly identified the requirements needed for each task in a scheduled order, highlighting milestones and the percentage of completeness, clearly measuring the success performance of each element of the project. The chart was updated as I progressed the project differing from a ‘PERT Chart’ (program evaluation review techniques) which identifies the task dependencies using nodes that are linked by vectors or lines representing various tasks but can be difficult to follow (Kopp, 2019). 
There were other methodologies that could have been used to manage this project; the traditional “waterfall” method followed a consecutive sequence leaving no room for alteration once the project was started. Though I had a clear understanding of the demand for this project’ success, I was uncertain of the potential cost of errors being made so deemed this method unsuitable as I did not have the time to restart if a significant error was made or change needed (Andre, 2020).  
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Below is a table briefly outlining the roles and responsibility of each team member: 
	Team Member
	Roles
	Responsibility

	Analyst
	 Project Manager/leader 
	· Organise Meetings
· Delegate and assist with trial tests
· Gather all information and notify other team members.
· Organise Validation results 
· Decision making 

	Technologist
	Specialist 
	· Attend meetings and overview the project, advise where possible
· Order essentials where necessary.

	Lead Technician 
	Team Member 
	· Carry out trial tests  
· Gather results and information. 
· Write Procedure and deliver training.

	Apprentice 
	Team member 
	· Assist with carrying out trial tests. 
· Learn laboratory skills.
· Make standard solutions  and reagents.
· Record validation results.

	Area Manager 
	Expert 
	· Overview project, advise when required.



According to researcher R. M. Belbin teams’ roles are defined as “A tendency to behave, contribute and interrelate with others in a particular way”. From this definition Belbin was able to bring about the theory that nine team roles, split into three categories, form the basis of an effective team. The three categories are action oriented roles, people oriented roles and thought oriented roles (Merchant, 2019). My team comprised individuals from various backgrounds with differing expertise and knowledge. According to Belbin, one individual can hold traits to fulfil a primary role within the team and most people are able to fulfil a secondary role which means it is not necessary to have nine individuals, each having a primary role, in order to have an effective team. To create team balance, each role in Belbin’s model is characterised in at least one team member resulting in all team roles being ‘naturally’ present (Belbin, 1981). Belbin created a questionnaire called ‘Belbin Self-Perception Inventory’ which is used to establish the suitability of individuals to their role. The questionnaire consisted of headings for an individual to allocate ten points between eight statements based on how their self-assessment, which ‘provided indicators of an individual’s natural tendency towards filling each role’ (Sallie M. Henry, K.Todd Stevens, 1999).
The below table details my personal assessment of my personality traits in accordance with Belbin’s model:
	Role
	Code
	Courteney

	Plant
	PL
	8

	Monitor Evaluator
	ME
	9

	Specialist
	SP
	2

	Shaper
	SH
	7

	Implementer
	IMP
	6

	Completer Finisher
	CF
	4

	Coordinator
	CO
	5

	Teamworker
	TW
	3

	Resource Investigator
	RI
	1


 
Therefore, my personality trait is most suited to being a ‘Resource Investigator’.
Belbin described that in order to carry out this role the person is very ‘communicative, extroverted, shows curiosity in new ideas and is enthusiastic in responding to new challenges’ (Eur Ing Albert Lester, 2017). 
I have a natural enthusiasm that was apparent to all and it was my main motivating feature when leading and overcoming any challenges presented by other team members or system failures. 
A list of traits have been compiled from studies of leaders between the years 1948 and 1970 that associates leadership with the following characteristics; 
1. A drive for responsibility and task completion.
2. Vigour and persistence in pursuit of goals.
3. Risk taking and originality in problem solving.
4. Drive to exercise initiative in social situations.
5. Self-confidence and sense of personal identity.
6. Readiness to absorb interpersonal stress.
7. Willingness to accept consequences of decisions and actions.
8. Willingness to tolerate frustration and stress.
9. Ability to influence other people’s behaviour 
10. Capacity to structure social interaction systems to the purpose at hand.
(Northouse, 2010). 
I have a drive to succeed, which when combined with my tendency to think outside the box and ability to adapt my communication style ensuring clarity of understanding, I was able to successfully lead this project from inception to completion by the set deadline.
Subsequent to forming my team and in order for us to develop effectively, four main stages were undertaken corresponding to Bruce Tuckman and the Tuckman theory. These stages were “forming, storming, norming and performing” (Elsey, 2014).  Tuckman believed in order for a team to operate successfully they must endure the four stages. My team all had differing levels of experience, with three having worked together for at least five years so were familiar with each other and two were new to the company, so as a team there were uncertainties of the abilities to operate as a unit. I held a meeting to discuss the roles of each member and provide direction for the project, emphasising the benefits of successfully delivering this project. There were no objections by the team. This was the ‘forming’ stage according to Tuckman’s theory. 
The storming stage followed, where personalities and aspirations of team members became apparent. Here Tuckman believed that the more dominant individuals may try to increase their influence while the less dominant may feel they were being side-lined. Tuckman stated that conflict may arise at this point. 
During the ‘norming’ stage, the project was underway and progressing effectively, where my team members accepted their roles and responsibilities and were motivated to achieve the project’s objectives. 
At the performing stage, the team worked well together focusing on the goal and were confident in their individual roles whilst being able to efficiently communicate with one another (Eur Ing Albert Lester, 2017). 
As team leader it was my responsibility to ensure the team remained motivated throughout by reiterating the importance of the project and confirming that all members were fully aware of why and what they were doing. 
Reviewing various motivation theories enables leaders to understand what motivates a person and how they could influence motivation in team members resulting in a successful project. 
The theory of motivation has been developed from ‘Maslow’s hierarchy of needs’ which is a theory by Abraham Maslow, that described how people were motivated by five straightforward categories: physiological, safety, love and belonging, esteem and self-actualization. Maslow believed that people become motivated by meeting one or more of the categoric needs in the hierarchy (Hopper, 2020). 
Maslow’s theory was further developed and refined by Clayton P. Alderfer who believed human motivation was grounded on “existence, relatedness and growth” (Quain, 2018). Both theories believed that if a person’s basic needs were met then they would be motivated to grow as a person and achieve goals to live up to one’s potential. 
Fredrick Herzberg grouped motivators into two categories, hygiene and growth, similar to Maslow’s theory where basic hygiene needs were required to be met first, though Herzberg acknowledged hygiene factors did not actually increase motivation but without them a person could be demotivated. Herzberg believed that growth factors drove motivation, factors such as achievement, recognition, responsibility and work satisfaction (Young, 2017).  
McClelland’s theory stated that “people’s needs are acquired over time and are shaped by life experiences.” McClelland categorized these ‘needs’ or ‘motives’ to be achievement, affiliation and power. McClelland observed that the presence of these motives in an individual resulted in the individual to have the tendency to behave in certain ways and believed that while all these factors could affect people’s motivation and effectiveness, the need for achievement is the most critical for growth and success (David C McClelland , 1953), (McClelland, 1961). 
I based my model of motivation on Vroom’s “Expectancy Theory” where the intensity of the expectation of ensuring the Gallery was fully operational and all staff trained within the set deadline appealed to the team as a whole and on an individual level where the effort from each team member, combined with their performance, resulted in measured successes whereby the motivating factor for achieving the separate and overall objectives of the project was the desire to be “rewarded” for those successes, in so much as the individual member was recognised and appropriately “rewarded” by positive feedback by senior management (Dr. Pranav Parijat; Shilpi Bagga, 2014).
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I monitored progress/success by regularly evaluating the planned work schedule ensuring tasks were being completed on time, that team satisfaction, customer satisfaction and the quality of the work delivered remained consistently high, whilst having a negative budget which at first appeared a challenge but was an easy success indicator as no additional funds were utilised (Eskander, 2018). 
It was important that I achieved the main objective by the deadline. The first milestone that I achieved was completing the validation work. As a measurable, 30% of the validation work was completed before the project began, therefore the team had to validate the remaining programs to prove the consistency of the results to ensure the accuracy and reliability of the new equipment, whilst also enabling the measurement of uncertainty to be calculated. Completing the validation was a crucial objective that I had to achieve before training technicians and implementing the Gallery into daily analysis.
On the Gantt chart the individual tasks were displayed for all to be aware of what was required within set timescales, namely;
· Creating high and low calibration standards for each test.
· Creating suitable test re-agents for each test.
· Obtaining a successful calibration on each program consecutively.
· Running spiked samples of known concentration over a couple of days for each test program to check recovery.
Complication arose when one of the test programs continuously failed, when the validation task was at 70%. It was important for me to overcome the problem without disrupting the schedule of the project. I directed that other programs would continue while an investigation was conducted. Due to there being a negative budget I was unable to purchase additional material or services, however following a thorough investigation, reviewing the information obtained and the procedure employed, the issue was resolved enabling the full validation of the Gallery within the deadline. 
The biggest challenge I encountered related to staff member’s resistance to change and training, with the additional challenge of negating duplication of effort. Through clear communication methods, patience and being empathetic to their concerns, I was able to both reassure staff and promote the benefits of the projects success in timely and constructive individual and team meetings. This proved a measurable success as 80% of the required training was completed on schedule. The remaining 20% who were not present during the initial training period, were subsequently trained at the earliest opportunity in the shortest possible time.
[bookmark: _Toc38274208]Conclusion 
This was a successful project, completed by the deadline without incurring any costs, and is of significant benefit to the organisation.
Due to the many previous failed attempts, I was initially apprehensive of achieving this outcome however I am extremely proud of how I rose to the challenge, successfully leading and motivating my team, using the Gantt chart to aid communication and mitigate any identified risks and verifying progress during team meetings.
In retrospect, I have identified that by giving all the team access to the live Gantt chart via the Laboratories Communication Database from the beginning of the project and throughout they would have had the opportunity to monitor and recognise progress of the various elements of the project in almost “live-time”, instead of only during team meetings when I updated the chart.
By permitting this access it would have enabled me to further motivate them in line with the Vroom “Expectancy Theory”, as they would have been able to visualise their individual performance to gain that “reward” based outcome.
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