


Abstract
This report will review and analyse the methods used by the leadership team and technical team of Swansea University to complete a maintenance schedule for the OMAX water jet cutter 1515 to reduce the downtime of the machine. It investigates the Belbin role profile model which was exercised by the leadership team to delegate team rolls in this project. It was found that this caused unrest for some team members which affected the project. A survey of employees’ satisfaction of the Belbin role profile test has also been conducted for this report.
In addition, this report will consider Kotter’s 8 step change management model and how it was implemented at the university. Kotter’s method focuses on creating urgency in order to make a change in an organisation happen. It was found the leadership team followed the steps to successfully complete the project, although, step six ‘short term wins’ was neglected due to the short time span of the project. 
The report concludes that the team was successful in reducing the downtime of the water jet cutter by implementing a maintenance schedule. Over a two-year period, the downtime of the machine has been reduced by 15%, in doing so, warranting the safety of the machine, and preventing the risk of a major breakdown.  
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[bookmark: _Toc136007207]1. Introduction
Maintenance Scheduling is done to ensure equipment is kept in working order, reducing the risk of any unexpected breakages and failures, it can be viewed as preventing a fault before it occurs. In reference to Smith (2023) maintenance schedules are done in workshops across the engineering industry to gain advantage on the organisations labour costs, to establish an approach that over a period will reduce reactive maintenance and to reduce losses resulting from disconnects with the production schedule. 
This report will analyse how the maintenance schedule was created at Swansea University for their new OMAX water jet cutter 1515. Swansea University was established in 1920 and is a research-focused institution that offers undergraduate and postgraduate degrees. The institution is known for its accomplishments in the fields of science, technology, engineering, and mathematics in both academic background and in research. The university is divided into three colleges, each of which provides a broad range of undergraduate and postgraduate studies in several different fields. Swansea University has won numerous honors for its contributions to research, including the titles of "UK's Best University for Postgraduate Study" in the WhatUni Student Choice Awards 2021 and 26th in the “Guardian University Guide 2023" for graduate outcomes, student satisfaction, and research quality. Swansea University (2023)
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[bookmark: _Hlk135989914]Figure 1 Source: Swansea University (2023).

In late 2019 Swansea University purchased the OMAX water jet cutter, the water jet machine was brought into the workshop to replace the laser cutter that was previously in the workshop. This was a move done to produce a cleaner cut of materials, reducing the amount of time needed to deburr a workpiece once it has been cut and it has a small, efficient footprint for minimal space utilisation, in reference to CAMM Metals (2018).


[bookmark: _Toc136007208]1.1.2 Aims of this report.
The aim for this report is to analyse the importance and significance of team roles to complete a shared goal in an organisational environment, in this case completing a maintenance schedule for a machine. The report will also look at why a maintenance schedule was introduced at Swansea University and how the project was managed by the leadership team using change management models. 
[bookmark: _Toc136007209]1.1.3 Objectives of this report
The objectives of this report are to investigate academic methods on Kotter’s 8 step model (1995). It will also report on the effectiveness of the maintenance schedule for the OMAX water jet cutter looking at data of downtime over a 3-year period. Additionally, looking at the Belbin role profile model (2010) to review how the leadership team decided on team roles and investigate how employees felt about completing this test. 
[bookmark: _Toc136007210]1.1.4 Research & practical limitations/implications
This report will focus on how effective the maintenance schedule is for Swansea University, an organisation in the education sector. The downtime of this machine will defer to organisations in the manufacturing industry as the runtime of the machine is significantly lower due to the Swansea University workshop being open for 40 hours a week (Swansea University 2023) so the comparability of effectiveness will have its limitations. In addition, in 2020 Swansea University did not record the hours of downtime of the machine, a senior member of staff provided a figure of 460 hours of estimated downtime.
[bookmark: _Toc136007211]1.2 Aims & objectives of the project.
The technical team of Swansea University’s priority for this project was to reduce the downtime of the OMAX water jet cutter. Downtime of a machine is the time amassed when a manufacturing process is stopped for an unplanned machine fault, for example nozzle failure, as stated by Vorne (2023). To complete this aim the Organisation looked at:
· Improving the environment the machine was in- There was a non-mechanical fault with the machine, whilst in operation water would spray over the side of the machine leading to water going on the floor surrounding the machine. This was dangerous as it causes a hazard to anyone using the machine or in the surrounding area, according to HSE (2021) slippery surfaces are one of the leading causes of accidents in the workplace.
· Reduce the downtime of the machine- In a 6-month period Swansea University uses 2000kg of abrasive garnet to cut material on the water jet cutter, the tank of the machine can hold up to 2500kg before it become full and the machine is inoperable , OMAX (2023). Prior to this project being completed it took employees of the technical team at Swansea University 40 hours of machine downtime to completely empty the tank of its used abrasive garnet and water. The previous method used was manually removing the garnet using a shovel and emptying the waste material into sacks. In this Project the organisation looked to reduce the downtime of the machine whilst undertaking this operation.
· Produce a continuously monitored maintenance checklist- In the first 12 months of usage of the water jet cutter there was no regular maintenance plan/schedule in place. Maintenance checks were done at random, and this was seen as ‘dangerous’ by the engineering leadership team as it could lead to checks being missed and damage to the machine. The machine manual does not produce a schedule of when maintenance operations should be performed so the technical team were tasked in producing a weekly, monthly, and 6-month checklists.
[bookmark: _Toc136007212]1.2.1 Project Background
The mechanical workshop, where the water jet cutter is based, at Swansea University manufactures components and samples for students, researchers, and educators. These components include dog-bone samples to be used for tensile testing, testing rigs for research purposes and projects designed by engineering students, Swansea University (2023) . In 2019 the leadership team of the mechanical workshop took the decision to replace the laser cutter that was previously in the workshop with the OMAX water jet cutter 1515. This decision of change was made to decrease the production time of samples being made in the workshop and other components. One of the main products produced in the mechanical workshop is dog bone tensile strength samples. These samples are used by researchers at the university to test the tensile strength of different materials. The researcher often requires 100-200 of these samples and manufacturing them on the water jet cutter reduces the machining time to around 4 hours for 150 samples compared to 24 hours when CNC milling, which was previously used. The introduction of the water jet cutter was seen as a success in its first 12-month period as the university workshop was able to produce a wider range of products for its clientele with a quicker turnaround than the previous laser cutter. But due to there not being a set maintenance list or schedule for the cutter it led to emergency maintenance being needed on the machine triggering downtime, meaning no components could be manufactured on the machine until these faults had been fixed. This was not maintainable for the university, so the leadership team tasked the technical team of the mechanical workshop to produce a maintenance schedule to prevent any long-term damage to the machine.
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Figure 2 Source: directindustry.com (2023).




[bookmark: _Toc136007213]2. Project plan/ Gantt chart
The technical team created a Gantt chart to work alongside to complete the project set by the leadership team of the mechanical workshop at Swansea University. The leadership team set out a timeframe of 2 months for the project to be completed. The technical team was tasked with conducting research, manufacturing and designing components to be fitted to the water jet and implementing the maintenance schedule. This Gantt chart was amended through the project by the team. The projects full Gannt chart can be found in the appendix of this report. 
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Figure 3 Source: Brannan (2023).










[bookmark: _Toc136007214]3. Use of Belbin role profiling to delegate team roles
From the Gantt chart it can be seen that the technical team, made up of technicians, at Swansea University worked as a team to accomplish a shared goal of completing the project. There is seven members of the technical team and three members of the leadership team of the mechanical workshop, in the early stages of the project the leadership team decided to split the technicians into separate groups to ensure the project was completed on time and efficiently. All the team members engaged in completing Belbin role profiling (2010) to see which individual role suited them. Belbin (2010) states in their book ‘Team roles at work’ that the tool helps to describe an individual’s preferred team roles and is designed to indicate how an employee ideally operates in a team setting. There are 9 Team roles in Belbin’s role test (2010):
[bookmark: _Hlk135990545][image: ]Figure 4 Source: Belbin (2010), Maylor & Turner (2022).
The Leadership team decided to split the team into two groups, one which would prioritise research and the other would look at manufacturing and design of the additional parts needed for the OMAX water jet cutter. Mullins (2013) regards the roles plant, monitor evaluator & specialist as the best suited for research roles as they are seen as thinking roles. Those with attributes best suited to shaper, implementer and complete finisher worked on the manufacturing aspect of the project. Below is the Belbin role profile test for team member C.  
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Figure 5 Source: NerbyK2K (2014), Swansea University (2020).
From the Belbin role profile test (2010) team member C’s personality is best suited to specialist, implementer & completer-finisher. For this reason, they were placed in the manufacturing and design team of the project. 

[bookmark: _Toc136007215]4. Literature review on Belbin role profiling 
Belbin (2000) argues that a group that is comprised entirely of ‘smart’ people, or of people with similar personalities display a lack of creativity and negative results. A successful group should be made up of a range of roles portrayed by various members. Mullins (2013) suggests that a team role is a pattern of behaviour, characteristic of the way in which one team member interacts with others whose performance serves to facilitate the progress of the team.  Belbin (2010) shows the evolved nine team roles which matches the role profile test. Organisations use this test to create balanced teams with a complementary mix of personalities and skills to fulfil the different roles described in Belbin’s theory. 
Karlson (2018) indicates that the Belbin team analysis method evaluates each team role, and they can be sorted into three categories.  Team members will work best in their naturally strong team roles, these are the three roles that the employee scored highest in. There is then the team roles in which the employee can act in, these roles should be given to other team members if they score higher in these roles, but if there is nobody who is naturally strong in these team roles then the role should be taken on by this member. Lastly there are the roles that the team member scored poorly in, these roles should be avoided by this member and consequently it is important that there are other team members who have these qualities.  
Reviewing Channell’s (2021) article ‘Belbin’s team roles: How can team roles improve performance in the workplace?’ they portray some of the advantages of using Belbin’s model, this includes maximising the performance of teams. Also, team leaders can organise a group in a way that utilises every members talents and fosters productive, creative collaborations. However, Mullins (2013) suggests there is limitation to the model. This includes the lack of variation between the 9 different roles, there is nothing to determine the relationship between the role of personality and team roles. In addition, the influence of the organisation such as resources, structure, strategy, and leadership methods can have an impact on how the analysis tool is implemented. 











[bookmark: _Toc136007216]4.1 Survey on Belbin role profile test by employees
For this project the employees which completed the Belbin role profile test (2010) were asked to complete a survey on how they felt about completing the test and its results. The survey can be found in the appendix of the report. This survey was completed by all seven of the team members which took part in the Belbin role profile test. 








Figure 6 Source: Brannan (2023).
These survey results show the discontent within the team concerning having to complete the Belbin role profile test for the maintenance schedule project. From question 6, ‘How satisfied were you with the leadership team’s decision to classify groups judging by Belbin role profile test results?’ it can be seen the majority of employees were very dissatisfied by the approach by the leadership team. When asked to explain their answer on this question comments were left such as:
· “My experience in manufacturing and design was disregarded by putting me on the research team.”
· “I had no experience in creating maintenance schedules so was uncomfortable during the process”.
· “The team discontent from being forced into different groups made the project difficult to complete for me.”
· “The groups should have been decided by skills not personalities.”
[bookmark: _Toc136007217]5. Details of the project 
Before the technical team started this project it was already clear to them some of the maintenance tasks that were needed for the maintenance schedule due to the several breakdowns in the previous 12 months. But it was vital that they carried out research, from the water jet manual and online research on other water jet cutters to see how frequently maintenance tasks need to be completed. There was also the objective of ensuring the safe environment around the OMAX water jet cutter, this was a task looked at by the manufacturing and design group.
[bookmark: _Toc136007218]5.1 Manufacturing and design of splash guard 
Before this project when cutting material close to the edge of the tank of the OMAX water jet cutter water would escape from the machine causing it to spill onto the concrete floor surrounding the machine. This was a dangerous hazard and needed to be cleaned up on a regular basis to reduce the risk of the user or anyone in the surrounding environment slipping and colliding with any objects around the machine. 
The team members started the design by looking at where the cutting process of the machine was being done most regularly. It was found that due to the capability of the machine being able to cut large sheets of material this was anywhere around the tank. This led the team to design a guard that could be moved around the machine depending on where the machine user is cutting the material. Once the group had thought of their process, they began taking measurements around the machine tank, and instigated in drawing up their designs on SOLIDWORKS. 
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[bookmark: _Hlk135990883]Figure 7 Source: Swansea University, Brannan (2020).
Once the initial design was created a 3-D prototype was manufactured of a bracket using ABS plastic. Using this prototype, the group was able to test their design and place it around the machine ensuring their component was fit for purpose. Their next step was ordering the materials for manufacturing of the product. 
	Material Splash Guard cost
	 
	 
	 

	 
	Units 
	Price
	Amount for project 

	Perspex screen 1200x400
	2
	£41.12
	£82.24

	Aluminium Brackets (Stock 200x200x25)
	4
	£26
	£104


Figure 8 Source: Swansea University (2020).
Perspex was chosen by the group due its machinability, also it is shatter resistant and is optically clear for the user to be able to see the machine operating. For the brackets aluminium was selected as it is corrosion resistant and lightweight compared to other metals.  
[image: A picture containing indoor, wall, composite material, stairs

Description automatically generated][image: A picture containing indoor, engineering, pipe, wall

Description automatically generated]
Figure 9 Source: Brannan (2020).
Figure 9 shows the machine guards fitted to the OMAX water jet cutter. They have been successful in stopping water from exiting the tank and ensuring the safety of users and others surrounding the machine.
[bookmark: _Toc136007219]5.2 Maintenance schedule for OMAX water jet cutter 1515 
The maintenance schedule was created to reduce the down time of the machine and increase the maintainability of the machine and the mechanical workshop. Team members D, E, F, G were tasked with researching what maintenance tasks should be performed on the machine, and at what periods they should be performed.  For their research they looked at the manuals for the OMAX water jet cutter, looking at online forums and journals and talked about maintenance issues that they had with colleagues. 
The maintenance schedule was split into different aspects of the machine. The group did this to ensure the maintenance list is easy to read and follow when being completed, in addition due to their being many different tasks for the maintenance schedule a manual was included demonstrating how each task should be completed. 
Weekly maintenance schedule
The group decided that this maintenance schedule should occur every Friday of each week, this was chosen as it is a day at the workplace which consists of cleaning down machines and preparing for machine downtime over the weekend period. Looking at the tasks in this schedule they mostly comprise of cleaning down the cutter, ensuring the area around the machine is clean and material management. When done correctly this weekly schedule should take 1-1.5 hours to complete. 
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Figure 10 Source: Swansea University (2020)









Monthly maintenance schedule 
The monthly maintenance schedule is planned to occur on the first Friday of every month. When done correctly it should be completed within 2 hours. This maintenance schedule includes looking at the UHP plumbing system of the machine ensuring there is no leaks and filters and working correctly. In addition, this schedule looks at the pump water filtration and replacing the nozzle mixing tube. 
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Figure 11 Source: Swansea University (2020)
6-Month maintenance schedule 
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Figure 12 Source: Swansea University (2020)
The 6-month maintenance schedule is completed by the technical team in the 1st week of June, and 1st week of January every year. From the groups research it was found that the tasks in this schedule should be completed after 800 hours run time of the machine. Through the statistics found on the machine it was found this was around the 6-month mark. Due to the complexity of tasks on this maintenance schedule it takes around 22 hours to complete. Most of this time is taken up by removing all the waste garnet from the tank. It also involves stripping machine parts down and reassembling them to ensure they are free from any dirt or moisture. This method could be revaluated by the team to reduce the downtime of the machine.
[bookmark: _Toc136007220]5.3 How does the maintenance schedule reduce the downtime of the machine. 
This maintenance schedule was created three years ago by the technical team at Swansea University. Since its creation and implementation at the mechanical workshop it has been regarded a success by the leadership team. Since its application in the workshop the graph below shows the downtime of the machine over the previous four years. 

Figure 13 Source: Rhys Brannan, Swansea University (2023)
This graph was produced by calculating the working hours of the mechanical workshop when the OMAX water jet 1515 would be operating, and the hours taken to complete the maintenance schedule in the calendar year. It should be noted, the year 2020 is the predicted downtime of the machine according to Swansea University, the organisation did not record data at this time.  From the trendline on the graph it can be seen the reduction in downtime from 2020 to 2022, this would be as the employees have gained experience in completing the maintenance schedule and expanded their knowledge of the machine. 
[bookmark: _Toc136007221]6. Use of Kotter’s 8 step model within Swansea University 
Kotter’s 8 step model (1995) was implemented by the leadership team at Swansea University. According to Atkas (2023) this 8-step model is used to help organisation leaders, in this case the senior leadership team of the mechanical workshop at Swansea University, successfully implement an organisational change. 
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[bookmark: _Hlk135991649]Figure 14 Source: Warrilow (2019)
Step one of Kotter’s model looks at establishing a sense of urgency for change. At Swansea university the leadership team called a meeting with the seven members of the technical team insisting the need for a maintenance schedule for the OMAX water jet cutter to avoid further damage to the machine after several breakdowns causing machine downtime. Robbins (2012) explains the aim of this step is to prepare employees for an impending change and encourage the employees to participate. 
Step two focuses on creating a team/group with all the required skills, reputation and authority to lead change proposals. For this project a ‘field guiding team’ and ‘senior guiding team’ were needed. From Atkas’ (2023) article a ‘field guiding team’ consists of highly reputable and recognised employees that represent areas in the company involved with the project, in this case the technical team. The ‘senior guiding team’ is made up of leaders with an influence in the project to make decisions and gather valuable resources and support the project, this is the senior leadership team of the mechanical workshop. This step at Swansea University involved having a shared understanding of the projects mission and purpose between the two groups. In this step the Belbin role profile survey was completed.
The third step of Kotter’s model is where the leadership group and technical team looked at the aims and objectives of the project. The aim of this phase is to build a clear vision for change and plan successful approaches to help the team in achieving it.  In this step the teams created the project plan/Gannt chart to present a reachable vision of how success would be achieved. 
Robbins (2012) purposes the aim of Step four in Kotter’s 8 step model (1995) is for leadership to communicate with the ‘field guiding team’ about the project taking place, addressing any concerns, and encouraging employees to provide feedback. This step took place after the budget meeting and before research started on the maintenance schedule. Issues were raised by employees about the timescale of the project, the use of the Belbin role profile to delegate team roles and the concern of completing other pre-planned work whilst the project was going on. 
Removing the barriers preventing the change is phase five of the 8-step model. Settling the employee unrest from the previous stage was important to successfully drive the project. The leadership team assured the technical team that they would be allocated time in their week to complete aspects of the project to allow them to complete the shared aims and objectives in the time frame set.
Step six aims to set short-term goals for the project. Looking through the process at Swansea University this step was not followed in the project. The team should have set achievable short-term wins such as rewarding team members for their progress or publicly recognising the employees for their work and effort on the project. Referencing Whatfix.com (2019) using these short-term wins can help a team stay on task and inspire new members to adopt the change. 
Keeping the momentum and building on wins is step seven of the process. The leadership team of the mechanical workshop praised the technical team for completing the maintenance schedule and manufacturing the protective screens around the machine but stated that the project was not over yet, and the schedule still needed to be implemented and be successful in reducing the down time of the machine. Atkas (2023) states that at this stage it is critical employees abstain from big victory celebrations after a few successful attained goals.
The final step of Kotter’s 8 step model (1995) is embedding the change. This occurred in the final meeting of the project between the leadership team and technical team. In this meeting the leadership team discussed the importance of the new changes by highlighting the advantages they provide to the workplace. In addition, the importance of implementing the maintenance schedule and planning quarterly reviews in the first year to ensure the project is having a positive impact on the workplace. To continue the reduce downtime of the OMAX water jet cutter 1515 it is imperative that the mechanical workshop follows step 8 of Kotter’s model.













[bookmark: _Toc136007222]7. Literature review on Kotter’s 8 step change management model
Kumar (2021) states Kotter, a Harvard Business School professor of change management and leadership research specialist introduced the 8-step change in their 1995 book “leading change”. The work of Kotter is built on Lewin’s 3 step model (1951) which Cummings (2016) refers to stating steps 1-4 follow Lewin’s ‘unfreezing’ stage, this is the process of changing the employee’s behaviour from the existing situation. Steps 5-7 focus on the ‘movement stage of a change process, this step focuses on altering the organisation project from its existing situation to its desired end stage (project completion). Lastly, step eight follows the refreezing theory, this is to stabilise a change interference by reaching an equilibrium between the driving and restraining forces. Robbins (2012) testifies in a change process within an organisation, it is vital this step is followed as it is likely that when a change occurs employees will revert to their previous habits if a refreezing step is not taken. [image: A picture containing diagram, font, design
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[bookmark: _Hlk135991759]Figure 15 Source: Udod & Wagner (2023)
Kotter’s 8 step model was created initially for coordinating organisational change but has also been applicated to project management within organisations with positive outcomes, creating a sense of urgency.
An article by Atkas (2023) states that an advantage of using Kotter’s 8 step model in project management is the emphasis on the importance of pursuing assistance and motivating others to reach a shared goal. They go on to indicate when there are a limited amount people driving a project they usually fail due to a lack of support, Kotter’s model emphasises the need of forming a strong team of leaders in the initial stage of the project and recruiting a team to maintain momentum. Further research from Rahman (2023) suggests it emphasises the importance of communication, employee engagement and collaboration between a team which develops allegiance and support to a project.
But further reading suggests that the 8-step model does have its limitations. A study conducted by Kirwin (2020) implies that since Kotter’s model is a step-by-step process skipping a step of the model can result in critical problems to the project. Furthermore, the model can build frustration and discontent  amongst employees if the individuals’ needs are not given enough attention. In addition, Indeed (2022) suggests that Kotter’s model is elusive in some steps, as it is trying to be applicable to all sorts of change models it doesn’t give direct advice on implementing different types of change. Therefore, they state the model is most useful when accompanying existing change initiatives.  


[bookmark: _Toc136007223]8. Recommendations
Looking at this project done by Swansea University a recommendation would be to reduce the time taken to perform the 6-month maintenance schedule, this in turn would reduce the total downtime of the machine.  Currently emptying the tank of the waste garnet, removing the slats, and then filling the tank back up with water takes up 90% of the time taken to complete this maintenance schedule. This process takes a long duration of time due to the manual labour involved by the employees removing the waste. An improvement on this process would be the introduction of a Venturi vacuum pump. As observed by Jacobs (2023), this pump is a simple device that converts pressure to velocity when a liquid is forced through a restraint in an enclosed line, this forms a partial vacuum in the process. 
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[bookmark: _Hlk135991878]Figure 16 Source: Fox venturi Products (2023).
This pump would be able to remove all the waste garnet and water at a much faster rate than manual labour could. An incentive for Swansea University to introduce this would be the low installation cost, a Venturi sludge removal pump costs around £18.64 (PumpsAndPressure.com 2023). In addition, installation only requires an air line (which is in place at Swansea University) and a regulator. Using this process could reduce the overall downtime for the year by at least 20%.
Another recommendation for the leadership team at Swansea University would be to look for an alternative behavioural test to value how an employee operates in a team environment. The leadership team used the Belbin team roles test (2010) to put together two groups, one for manufacturing & design and the other for research & implementing the maintenance schedule. An alternative to Belbin’s test is a learning style questionnaire. The most popular of these was developed by Honey (1988). Instead of the employee’s personality this test identifies their preferred learning style. ILFM (2023) states through life an individual develops learning habits that helps them benefit more from some experiences compared to others. Through completion of the test the employer will be able to see what learning experience suits each employee’s style. In this situation the leadership team would be looking at the ‘theorist’ to be in the manufacturing & design group and the research group would be those with ‘reflector’ traits. Those with ‘reflector’ traits have the ability to think before acting, are keen to investigate and probe to get to the bottom of tasks, and learn best from activities where they review what has happened and what they have learnt. A ‘theorist’ performs best when they are put in a situation where there is a structured situation with a clear purpose, and when they can analyse and generalise procedure for success and failure, ILFM (2023).

[bookmark: _Toc136007224]9. Conclusion
From the methods and models analysed in this report that the technical team and leadership team used at Swansea university on the maintenance schedule for the OMAX water jet cutter 1515 it can be found the university was successful in implementing their project. Through research it is found that the technical team followed Kotter’s 8 step model of change (1995). This model offered an easy-to-understand roadmap to change in the organisation which encouraged teamwork, understanding and self-reflection by the team members. Following Kotter’s 8 step model (1995) guided the university to successfully reducing the downtime of the OMAX water jet cutter. From the year before the maintenance schedule, 2020, to 2022 the team reduced the downtime of the machine by 15% through a working year. Whilst doing this the team maintained the safety and longevity of the machine and reduced the risk of emergency breakdown. Within this project the technical team also ensured the safety of the machines users by designing and manufacturing a splash guard to prevent water exiting the tank of the cutter.
The technical team also used Belbins team role test to aid in completing this project. This was seen as a negative impact by technical team employees as it put them in roles which weren’t experienced in. This was found through the survey handed to workers once the project was complete. When looking at recommendations for this project the leadership team could have looked at better suited team role navigators, for example a learning style questionnaire developed by Honey (1988). This would have suited employees to their preferred learning styles which have been developed through habits in their working lives. 
To continue the reduce downtime of the OMAX water jet cutter 1515 it is imperative that the mechanical workshop follows step 8 of Kotter’s model, ‘anchoring the change’ in the organisational culture. This means the maintenance schedule should be studied regularly warranting that it is contributing to the downtime of the machine. 
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Survey handed to employees on Belbin role profile. 
For each of the questions below, tick the response that best characterises how you feel about the statement/question. 
1. How would you rate the transparency and comprehensibility of the Belbin role profile test questions and information given? 
1- Very unclear and confusing
2- Somewhat unclear
3- Unclear
4- Clear and understandable
5- Extremely clear and easy to understand 

2. How easy was it to complete the Belbin role profile test?

1 - Very difficult and laborious
2 - Somewhat difficult
3 - Neutral
4 - Easy and direct
5 - Very easy and quick to complete

3. How satisfied are you with the provided feedback and insights from the test?

1- Very dissatisfied 
2- Fairly dissatisfied
3- Neutral 
4- Satisfied 
5- Extremely satisfied

4. Did completing the Belbin Role profile test help you gain a better understanding of your preferred team roles and contributions?

1- Not really
2- Slightly 
3- Moderately 
4- Somewhat 
5- Greatly 

5.How likely are you to apply the insights gained form the test to develop your effectiveness within your current or future work?

1- Not likely
2- To some extent likely
3- Neutral
4- Likely 
5- Very likely 




6. How satisfied were you with the leadership team’s decision to classify groups judging by Belbin role profile test results?

1- Very dissatisfied 
2- Fairly dissatisfied
3- Neutral 
4- Satisfied 
5- Extremely satisfied
Explain your answer……………………………………………………………………………………………………………………………

7.  Overall, how valuable do you believe the Belbin Role Profile Test is in improving team collaboration and performance?

1- Not valuable at all
2- Somewhat valuable
3- Neutral 
4- Valuable
5- Highly valuable 

8. If you were to be part of another project, would you be content with taking part in the Belbin role profile test to decide your team role again?

Yes
No





Machine downtime of OMAX water jet cutter 1515 between 2020-2023

Machine downtime (hours)	[VALUE] (estimated)

2020	2021	2022	2023	460	284	148	62	Workable hours 	
2020	2021	2022	2023	2038	2024	2000	784	Year


 Hours
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Belbin’s Team Role   Team  Role Contribution  Allowable Weakness   

Completer -   Finisher  Searches out errors. Polishes  and perfects. Conscientious  .  Reluctant to delegate. Doesn’t  like to share work with others.  

Co - ordinator   Identifies talent. Clarifies goals.  Has the ability to delegate  meetings effectively  .  Tendency to offload work to  others in team. Manipulative  to others .   

Implementer  Turns ideas into actions and  organises work that needs to  be done. Practical.  Is slow t o respond to new  possibilities. Has an inflexible  approach to work.  

Monitor -   evaluator  Ability to judge accurately.  Strategic standpoint &  discerning.   Not very inspiring to others  and can be overly critical on  views and standpoints.   

Plant  Great at gene rating ideas and  can solve difficult problems.  Imaginative, free - thinking.   Focuses on one idea . Ignores  incidentals   

Resource investigator   Enthusiastic, communicative.  Explores opportunities and  develops contacts.   Tends to lose interest once  initial en thusiasm has passed.   

Shaper  Challenging. Has the ability to  overcome obstacles and  complete tasks. Thrives on  pressure   Will offend people’s feelings to  get their point across. Will  provoke others.  

Specialist  Will provide specialist  knowledge and  skills. Single  minded and dedicated to their  work  Inclines to contribute on a  narrow front and can dwell on  the technicalities of an  approach to doing tasks  

Team worker   Great listener and averts  friction from other team  members.  Co - operative   Will avoid  any confrontation  from other team members  leading them to be indecisive  in critical situations   
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Section A: What | believe | can contribute to a team:

10

1"

12

13

14

15

16

17

18

Total

Points

allocated

| think | can quickly see and take advantage of new opportunities
| can work well with a very wide range of people
Producing ideas is one of my natural assets

My ability rests in being able to draw people out whenever | detect they have
something of value to contribute to group objectives

| can be relied upon to finish any task | undertake
My technical knowledge and experience is usually my major asset

| am always ready to be blunt and outspoken in the cause of making the right things
happen

| can usually tell whether a plan or idea will fit a particular situation

| can offer a reasoned and unbiased case or alternative courses of action
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Section B: If | have a possible shortcoming in team work, it could be

that:

20

21

22
23

24

25

26

27

Points

allocated

am not at ease unless meetings are well structured and controlled and generally
well conducted

am inclined to be too generous towards others who have a valid viewpoint that has
not been given a proper airing.

am reluctant to contribute unless the subject deals with a field | know well
have a tendency to talk a lot once the group gets on to a new topic

My objective outlook makes it difficult for me to join in readily and enthusiastically
with colleagues

am sometimes seen as forceful and authoritarian when dealing with important
issues

find it difficult to lead from the front, perhaps because | am over responsive to
group atmosphere

am apt to get too caught up in ideas that occur to me and so lose track of what is
happening

am reluctant to express my opinions on proposals or plans that are incomplete or
insufficiently detailed.
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Section C: When involved in a project with other people:

Points
allocated
30 | have an aptitude for influencing people without pressuring them
31 1 lam generally effective in preventing careless mistakes or omissions from spoiling

the success of an operation

32 . I like to press for action to make sure that the meeting does not waste time or lose
sight of the main objective

33 _l | can be counted on to contribute something original

34 5 1amalways ready to back a good suggestion in the common interest

35 __ lamquick to see the possibilities in new ideas and developments

36 _ | try to maintain my sense of professionalism

37 . | believe my capacity for judgement can help to bring about the right decisions

38 __ lcanbe relied on to bring an organised approach to the demands of the job

Total 10
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Section D: My characteristic approach to group work is:

40
41
42
43
44
45
46
47

48

Total

Points
allocated

| maintain a quiet interest in getting to know colleagues better
_G_ | contribute where | know what | am talking about
| am not reluctant to challenge the views of others or to hold a minority view myself
_ 3 Icanusually find a line of argument to refute unsound propositions
| think | have a talent for making things work once a plan has to be put into operation
| prefer to avoid the obvious and to open up lines that have not been explored
| bring a touch of perfectionism to any job | undertake
| like to be the one to make contacts outside the group or the firm

1 While | am interested in all views, | have no hesitation in making up my mind once a
decision has to be made

10
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Section E: | gain satisfaction in a job because:

Points
allocated
50 _ | enjoy analysing situations and weighing up all the possible choices
51 _ 4 laminterested in finding practical solutions to problems
52 _llike to feel | am fostering good working relationships
53 _ | can have a strong influence on decisions
54 L Ihave a chance of meeting new people with different ideas
55 _ | can get people to agree on priorities and objectives
56 _ 4 Ifeelin my element where | can give a task my full attention
57 __ lcanfind an opportunity to stretch my imagination
58 _1 | feel | am using my special qualifications and training to advantage

Total 10
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Section F: If | am suddenly given a difficult task with limited time and
unfamiliar people:

Points
allocated
60 | like to read as much as | conveniently can on the subject
61 | would feel like devising a solution on my own then trying to sell it to the group
62 3 | would be ready to work with the person who showed the most positive approach
63 1 I would find some way of reducing the size of the task by establishing how different
individuals can contribute
64 My natural sense of urgency would help to ensure that we did not fall behind
schedule
65 2 | believe | would keep cool and maintain my capacity to think straight
66 3 In spite of conflicting pressures, | would press ahead with whatever needed to be
done
67 1 | would tend to assert myself if | felt the group was making no progress
68 | would open discussions with a view to stimulating new thoughts and getting

something moving.

Total 10
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Section G: With reference to the problems which | experience when
working in groups:

Points
allocated
70 - | am apt to overreact when people hold up progress
71 ___ Some people criticise me for being too analytical
72 _ 2 Mydesire to check that we get the important details right is not always welcome
73 _3 tend to show boredom unless | am actively engaged with stimulating people
74 1 find it difficult to get started unless the goals are clear.
75 _ am sometimes poor at putting across complex points that occur to me
76 _i am conscious of demanding from others the things | cannot do myself
77 - am inclined to feel | am wasting time and would do better on my own
78 1 hesitate to express my personal views in front of difficult or powerful people

Total 10
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Belbin Team Roles Score Sheet

Pts Pts Pts Pts Pts Pts Pts Pts Pts

13 16 12 18 17 " 10 14 15

21 25 27 24 20 26 23 28 22

30 32 33 37 38 34 35 31 36

48 42 45 43 44 40 47 46 4

55 53 57 50 51 52 54 56 58

63 67 61 65 66 62 68 64 60

76 70 75 7 74 78 73 72 7
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IMpP ™™ RI CF
41

Now transfer the initials from the columns above to the next table:
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My three middle scoring team roles:
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How would you rate the transparency and comprehensibility of the
Belbin role profile test questions and information given?

1-Very unclear and confusing

2-Somewhat unclear
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How easy was it to complete the Belbin role profile test?
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2-Somewhat difficult

3-Neutral
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5-Very easy and quick to complete.





image14.png
How satisfied are you with the provided feedback and insights from
the test?
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Did completing the Belbin Role profile test help you gain a better
understanding of your preferred team roles and contributions?

1-Not really

2-Sightly
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How likely are you to apply the insights gained form the test to
develop your effectiveness within your current or future work?
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How satisfied were you with the leadership team’s decision to
classify groups judging by Belbin role profile test results?
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Overall, how valuable do you believe the Belbin Role Profile Test
improving team collaboration and performance?
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If you were to be part of another project, would you be content with
taking part in the Belbin role profile test to decide your team role
again?

Yes

No
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