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The writer is employed as a Shift Technical Engineering Lead (STEL) in an international life sciences company, manufacturing laboratory consumable plastics.  Employees at the Newport site vary between 300 to 500 depending on world health.   The company employs over 90,000 people globally with an annual revenue of circa $40 billion. 

Three management theories will be analysed.
· Watson-Glaser II -RED Model
· Henri Fayol’s 14 principles of management.
· McGregor’s X and Y theory.

The writer will analyse the process followed during a colour change trial on one of the company’s injection moulding machines, where the colour of the product had to change from white to red and then back to white. The purpose being to reduce scrap, increase machine uptime and improve costs.

Workplace Role

The role of a STEL encompasses the technical aspects of manufacturing by ensuring that machinery is adequately maintained and repaired in a timely manner. Responsibilities include health and safety, training, human resource functions, investigations, liaising between the different departments and ensuring that the company’s KPI’s are met.  After office hours the STEL is the most senior person on site and is expected to manage situations.

What is critical thinking?

Critical thinking is the process of thinking carefully about a subject or idea, without allowing feelings or opinions to affect you.  (Cambridge Dictionary, 2023).
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To assist with critical thinking learning, the RED model can be applied, this will guide you to ask relevant questions.

Recognise Assumptions

· What needs resolving?
· Do we have data to back this up?
· Who is involved, what do they know and say?
· Has all the information been gathered, is there more available?
· Could this be viewed differently?
· Have other viewpoints been explored?



Evaluate Arguments

· What are the advantages and disadvantages of the action you are recommending?
· Is there a financial consequence?
· Is there disagreement, what is the hypothesis to their perspective?
· What are the consequences of your plan on others, how will they react?
· Are you biased?
· Are you united, could they review your plan?

Draw Conclusions

· After analysing the details and data, what is potentially the best outcome?
· What definitive data is guiding your conclusion?
· Is there new evidence that would affect your plan?
· Have you identified risks akin to your conclusion?
· What is the schedule for the decision, would this decision deviate with a longer time frame?
· Does your conclusion provide other paths forwards?

(Wulandari. Baldhowi. Hindrayani, 2020)
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This is an opinion based on the evidence obtained which can either support or call in question your rationale. (Metcalf, 2006, pp.3-17)

Working in a heavily regulated industry makes change more difficult to achieve as there is always the potential to break regulatory laws.  Carefully analysis the facts, questioning why it has always been done in a particular way, taking a logical path to solve problems. Here, values, attitudes and beliefs play a pivotal role and have to be kept in check by the use of guidance, best practice, and regulations to ensure that differences are mitigated and  all stakeholders work to the necessary standard. 

Benefits of critical thinking

· Structured method for scrutinising problems in defined steps without cognitive bias.
· Being able to investigate and communicate problems as a team.
· Drawing on strengths over vulnerabilities.
· Stronger and structured communication due to a clear vision of the issue.
· Recognising sentiment from analysis.

(Critical Thinking Academy, n.d.)
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These are important to everyone; they are the foundation of our behaviour and guide us to what is important. Values come from a variety of sources including religion, family, tradition, ethnicity, culture, and life events. These could be understanding, compassion, acceptance, respect, loyalty, or fairness.

Values vary from person to person; it is dependent on the individuals’ priorities.

The writer confirmed his valves by taking the Personal Values and Awareness test – Barrett Model

The results were:-
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The above results have been interpreted by (Barrett Value Centre, 2023), stating:-

“From the values you have selected it is clear that you are a person for whom meaning is important. You have a strong set or moral standards which are important in how you treat others and how you wish to be treated.

Your values show.

· Being proactive and taking the lead to guide and direct others support your efforts to make things happen.
· You are flexible and respond well to change.
· You like to ensure that information is clearly understood and expressed.
· You demonstrate dedication in all that you do.
· Having a sense of capability and expertise is significant to you.
· Close relationships are of the most importance to you, and they are central in the decisions that you make.
· You are dependable and you want others to feel they can rely on you are key factors in your interactions.
· Building confidence in others and wanting others to feel they can rely on you are key factors in your interactions”.

To reinforce these results, writer referred the results to their wife who concluded that these were a fair representation of the writers’ traits. 

The writer also completed the Rokeach Value Survey with the 5 top values as shown below.


	Order
	Score
	Values

	1
	14
	Objective analysis

	2
	14
	Responsibility

	3
	13
	Achievement

	4
	12
	Creativity

	5
	12
	Financial Prosperity



(University of North Georgia, n.d.)

Results from SkillScan Activity Based Values

	Activity Based Values
	Value Groups
(Skill Scan’s Categories and Holland Themes)
	Personal Definition and Experience

	Contributing
Helping Others
	Humanitarian Communication
 
Holland – Social theme

(The Helpers)
	Helping people achieve their potential through development

	Achievement
Leadership
Power and influence
	Leadership/Management Communication

Holland – Enterprise theme

(The persuaders)
	Finding ways to reduce costs.
Finding cost of a colour change.
Find alternative method.
Organise team.
Trial product.
Cost analysis.

	Detailed
Organising
Supervising
	Mental/Analytical
(Leadership/Management)

Holland – Conventional theme

(The organisers)
	Being able to analyse why something has happened and how to prevent a re-occurrence. 
Customer complaints, find the root cause, containment action and a action plan.



(Skillscan, n.d.)
 
Having received information regarding personal values from the Barrett Values Centre, the Skill Scan and Rokeach self-assessment questioners, these were evaluated for accuracy.



	Recognising Assumptions
	Barrett Value Centre
	Rokeach Value Survey
	Skill Scan Values Assessment

	What needs resolving
	Personal values

	Is there data to back this up
	Self-input-opinion

	Who is involved, feedback
	Author, feedback from wife to agree or disagree with findings

	Could this be viewed differently
	Not like for like questioning, giving slightly differing conclusions due to what was being asked, large variation in time required to answer questions. Answers given by author  could be biased on what he would like to portray and not what he is actually like. Wife may not want to disagree to avoid an argument

	Other viewpoint been explored
	Yes, 3 viewpoints carried out for self-assessment. Barrett Value Centre, minimal input with the greatest detail fed back, information not interpreted by the author. Rokeach, time consuming, self-interpretation giving rise to potential errors, looking at journey, where do you want to go and how will you get there?  Skill Scan, middle of the road questionnaire, looking at activity based and work, environment values.

	Evaluating Arguments
	

	Advantages and disadvantages of actions
	Self-awareness, knowing limitations, identifying what needs to change, balanced view. Biased view when answering, not admitting that everyone is biased. No external data available

	Financial 
	Yes - £19.95
	No
	No, but other tools available to purchase

	Any disagreements
	No
	
	

	New evidence
	This is possible if assessments were repeated after end of this course

	Biases
	Everyone has a bias and wants to show themselves in a good light

	Does everyone agree
	Yes, this time

	Conclusions
	
	
	

	Potentially the best outcome?
	BVC potentially the best outcome

	What is definitive data?
	BVC gives results, not self-interpretation

	Is there new evidence?
	Yes, Skill Scan is a paid site, but value assessment can be downloaded for free, part of career assessment toolbox.



Using the RED model to critically assess the personal values questioners, it was seen that the level of involvement varied, an argument could be made that the more involvement required gave a more rounded answer. Or that the layout and questions on the Skill Scan and Rokeach questioners were old fashioned and gave more rise to mistakes due to the amount of questions needing answers.

It is also true to say that you could manipulate answers given in Rokeach and Skill Scan to give the best result to the participant, as the participant evaluated the answers to give the analysis. The Rokeach format can be downloaded from several websites and is not a controlled document. Here the Rokeach questioner focuses on Instrumental vales, how will you get to where you would like to go and then Terminal Values, where would you like your journey to end? (Tuulik et al., 2016)

SkillScan can be downloaded from their website and is used as a career assessment tool (SkillScan, 2023).  If the website had been accessed for a fee, then possibly this assessment would change to reflect new information available as this was only a small part of the training available which could enlighten the authors mindset and views. 

BVC was looking at personal values and awareness, it was different in that you could change the answers prior to submission, but once submitted no further changes could be made and the analysis was provided. If you needed a different result, then the process had to be started again and a further fee paid.  The initial results were quick and easy to understand but then they expected you to carry out two self-development exercises which reminded the author of the Rokeach questioner.

Every assessment had its merits and level of detail and complexity, overall, the author believed that the BVC assessment gave the best outcome, it was very professional and quick results were given. Initial results were delivered in an easy-to-understand format with both graphics and text being used. Time investment was minimal with the additional self-development not impacting assessment. On the negative side there was a fee to pay, which some people may find restrictive.
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This comes from inside, it is how we feel about things, people, and issues.  It is an amalgamation of values and beliefs, trust, respect, and fairness contribute to this (Busch, 2019). The authors employer influences attitudes by the introduction of an ethics policy, there is an ethics hotline that is available, and all employees have annual training (ThermoFisher, 2023).

The company is inclusive, throughout the organisation there are 136 affiliated chapters or groups which include religion, single parents, ethnicity, sexual orientation, hobby, and sports groups. By being inclusive this does impact on your understanding which influences your attitude towards others.

The canteen is required to ensure that there is food available suitable for all religions (Learn Religions, 2021) and care is taken not to ostracise employees. During the month of Ramadan, the company and author is mindful of its Muslim colleagues, as fasting can cause fatigue, and slowdown the brain function and the need to give prayer. Care must be taken to control workload; extra breaks can be sanctioned, and the first aid room can be used for prayer when required (Britannica, 2023).

By working with colleagues of different traditions and religious attitude can and do alter over time
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Everyone has a list of what they deem as acceptable or true even though sometimes there is no proof to substantiate it. The author’s beliefs include truth, honesty, integrity, compassion, they have been taught through parents and piers.

Beliefs come from religion, information passed down the generations, where you live, life experiences. Beliefs are now being influenced by social media, with Facebook, TikTok and other social media sites. (The Guardian, 2022).

The writer has strong beliefs of what is right and wrong, this was recently tested in the workplace. The writer’s colleague also a STEL started a process when one of the Technicians was placed on a Performance Improvement Plan (PIP), historically this had been used as an exit route by the company. The employee refused to accept this PIP due to the reason above and involved a Trade Union.  The writer was instructed by the Production Manager to take over this PIP and get it resolved.

The document was read and the evidence was assessed, it became apparent quite quickly that this PIP was unjust and unwarranted, a discussion took place between the writer and his manager but the company would not listen or step back in the fear of being seen as weak.

The writer interviewed the Technician and had a meaningfully discussion, trust played a major role here, the Technician agreed to the PIP with the assistance of the writer and the trade union did not get involved. Over a three-month period, the Technician was coached on what the writer thought were minor issues that could easily have been dealt with in another manner.

The Problem

Changing colour on one injection moulding machine (IMM) takes approximately 8 hours, this is due to the heating and cooling required as it is a thermal process. The process requires a Production Technician and toolmaker as the mould needs to be stripped down to remove the plastic retained within and the injection barrel also has to be cleaned out. 

Possible Solution

A company called CJP Sales were contacted, after discussion they suggested a thermoplastic cleaning compound which had the ability of removing colour residue from inside the mould and injection barrel. They also supplied clear instructions of how to use it and what the limitations were.

A trial was conducted which was carried out by a small team due to availability and personnel on shift, these were.
· The write as shift STEL.
· 2 x Production Technicians.
· 1 x Quality control (QA).

After conducting the trial, the initial outcome feedback indicated that this was successful and the cost accountant provided these figures, these costs exclude labour. These costs were from 2022, with the current high inflation, increased raw material and energy cost, the figures will now be considerably higher.



	Downtime
	Difference
	Machine 17

	
	Before change over time (Hrs)
	8

	
	New change over time (Hrs)
	2

	
	Difference (Hrs)
	-6

	
	Machine hourly cost (£)
	145.60

	
	Savings (£)
	873.59

	
	
	

	Scrap
	Before scrap (Kgs)
	42

	
	After scrap (Kgs)
	2.3

	
	Difference (Kgs)
	-39.7

	Resin
	Cost of resin per Kg (£)
	1.858

	
	
	

	Savings (£)
	
	873.59 + 73.76

	
	
	

	
	
	947.35

	
	
	




As can be seen in the table, a saving of £947.35 plus employee costs for each colour change, this could be carried out once or twice a month across two machines.

Problems Encountered

The team were happy with the result, but this needed to be replicated, due to planning requirements this occurred on a nightshift when some of the team was unavailable. Clear instructions were given regarding the use of this cleaning compound.  Next morning, the night shift reported that they had followed the instructions but had failed to restart the machine due to heavy contamination. The shift toolmaker had been called for assistance and was stripping down this mould. 
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[bookmark: _Hlk129530862][bookmark: _Hlk129873700]To analysis the colour change trial as earlier described the author will used Henri Fayol’s 14 principles of management. Henri Fayol said that there were six functions of Management.

· Initiating – Team is aware of purpose, objectives, and duties of each member.
· Planning - Collecting available data and setting out what is to happen.
· Supporting – Motivating members, creating camaraderie, diffusing conflict.
· Informing – Collating facts, sending information.
· Evaluating – Summarising events, checking workability of the plan.
· Controlling – To control direction of team, ensuring forward movement of the plan.

Along with these 6 functions there were also 14 principles of management.

· Be in command – give the orders and acknowledge that ownership comes with obligation.
· Ensure unity of command – instructions come from one person.
· There should be clear line of leadership – follow a plan.
· Clear direction – co-ordinate resources.
· Reduce employee changes – happy people stay and produce more.
· Disciplined approach – rules should be followed.
· Centralisation – everyone has a place, and every place has someone.
· Be productive through the allocation of duties – clarity of whom is doing what.
· Supporting the needs of the team with the company – equilibrium of company and team needs.
· Earnings – pay and conditions.
· Fairness to all staff – support where required, develop as required.
· Employment security keep employees happy and well trained.
· Initiative – encourage people to improve the plan.
· Promote team spirit – keep morale high, this will improve satisfaction and productivity.

(McGrath & Bates, 2017, pp. 4-5)

Positive Points

A company called CJP sales had supplied a sample of a purging agent called Dynapurge D2, this grade was suitable for the material being processed, this purging agent had already been used by the author’s company once before on another machine. A processing guide had been downloaded from their website, reviewed and a simple guide provided to the workforce.

Expectation was running high from the previous success, this trial had been delegated to a team of three people, two Technicians and a representative for the Quality department. The team had a meeting with the author to discuss what was going to happen, when this would happen and what was the expectation. Strict instructions were given regarding temperature settings, above 290 degrees Celsius and this material would degrade. At the end of the team meeting there was an opportunity to ask questions to ensure clarity.

Planning had pencilled this to occur at 12.30pm due to production requirements and scheduling but this time was dependant on how the machine had run the previous 12 hours.

Negative Points

Due to the time of the planned trial the author was not able to attend, also due to shift patterns, no member of the original trial was scheduled to be on duty.

As there were a few stoppages throughout the night, the machine was not ready for the colour change until around 2.45 am, it had been a busy shift and the team were tired. They were not a team normally supervised by the author, they reported to another STEL who was very negative towards this trial. He had been a STEL for several years prior to the author attaining the position, somebody new coming in was trying to implement a cost saving idea which he could have done but hadn’t, the team had loyalties.

The feedback given the next day was that this trial had been a complete failure, this came as a huge disappointment, the author debriefed the team to see what had gone wrong. They said that they had followed the instructions to the letter but suffered contamination that wouldn’t clear. Quality Assurance rejected the parts, they made a few adjustments without success so left the machine down for the next team when the author would be on site.
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The author found it difficult to fathom why this failure occurred so started looking for data which could shed some light on proceedings. The machine in question has a process monitoring feature, it logs the last 300 changes made to the machine program. This was carefully studied and showed a completely different sequence of events.

Where this colour change should have been a two hour process, the team had tried to complete it within one hour, over 290 degrees Celsius the purging agent would degrade, the temperature had been increased to 350 degrees and then lowered to 285 degrees Celsius. This team had conducted the trial in a couldn’t care less way.

Several lessons learnt, the author had to get the Planning department on board to allow trials only when the STEL was in work, even if this meant delaying tasks. The author had to discuss with the team his disappointment that they could not follow instructions even though they had the opportunity to discuss any concerns.

The author’s values remain the same, these being trust, honesty, respect, these will not change from one disappointment. But was the information clear or was there ambiguity, just because the author understood it, does not mean it was clear to others. Greater communication and questioning will take place in future.

Attitude has been tempered, there was a loss of trust with the team in question, this will take time to rebuild but this cannot be displayed, the company insists on annual ethics training where unconscious biases are discussed, every employee is expected to uphold company values as well as their own. In future when a trial is required which for operational reasons may occur outside normal hours the author will need to make himself available. To ensure that whichever team is available, performs as expected and that all team members perform to the best of their abilities.

Beliefs come from inside a person, it is difficult for a STEL to change another person’s belief, as they may have been brought up with a different set of values, the authors wrong may be someone else’s right. The author has to be tolerant in issues like this and give leadership to identify the correct way and hopefully that this will be persuasive.
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This theory highlights that every manager has two different views of their staff.

Theory X Traits

People are motivated by money.
People are work shy.
People are lazy and irresponsible.
People are disinterested in company requirements.
People lack imagination and resist transformations.

Theory Y Traits

People are motivated from enjoyment from their work.
People want to work.
People are eager and are self-motivated.
People are dedicated to company requirements.
People are inventive and embrace transformation. (McGrath & Bates, 2017, pp. 12-13)

Theory X 

As already explained the author works for a large Life Sciences company, which by nature of size and regulation is aligned to Theory X. By continuing with the colour change trial once again, all employees within the trial team were heavily briefed as to what was to happen and how the tasks were to be carried out.

The team was closely supervised, this removed the need for self-motivation, drive and imagination, when issues were encountered, they did not use a structured method of working through the issues identified. Everyone has their individual task to carryout, when the plan is not met, and a team member is asked for assistance. It is not unusual for other team members to shrug their shoulders or say “above my pay grade” although this is not always true.

From the de-brief and also machine memory it is fair to say that a degree of panic set in, the machine program was altered in an irrational manner and broke the set guidelines. 

It made no difference to the team whether this trial worked or not, there was a financial saving to the company but nothing for the individual, they are there for 12 hours and it doesn’t matter what task they are faced with. This was an oversight by the author, an incentive could have been put in place via the company “Appreciate” scheme.  Whereby points can be awarded to individuals who can exchange them for gift vouchers at various retailers.



Theory Y

This was not instigated by the author/company, the main points of this theory although well meaning could prove troublesome to the company when regulation is brought into the mix. Individuals need to work within certain guidelines and are not allowed to deviate in case there are safety implications where customer complaints, injuries or even deaths could occur.

 Everything manufactured by the company has to be registered with all traceability information sent to America, this would satisfy a worldwide recall of products should an event ever happen.

Some employees are suited to Theory Y but not all, with hindsight perhaps this small group should have been treated as Theory Y participants working in an isolated cell to avoid conflict.

Impact on Beliefs, Attitudes and Values

With critical analysis it has become apparent what lead to this failure, the author believed that the team chosen were the best available at the time, but they were all Theory X personnel.

Attitudes change with new information, too much structure was in place to allow free thought and initiative, if, as did, issues arose this would not cause a long term issue for the company or any product failures as these would be rejected before assembly.

The loss in trust has now been tempered due to the lack of critical thinking carried out, this was something which was not fully understood at the time but has now highlighted deficiencies in task planning and implementation.

Regardless of the timescale imposed by the planning department, the best team needs to be chosen with the required skills and experience, this may require the author to push back on schedules to ensure the best results. 
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Having written about three Management Theories, the RED model, Henri Fayol’s 14 Principles of Management and McGregor’s X and Y Theory. All had their merits, but due to the size and structure of the company, Mc Gregor’s X and Y theory fitted in well. There was no clear winner as in X or Y, this would need to be a mix of both.

The author believes that the company operates a system very similar to the X theory due to the nature of repetitive work, but this is not appropriate in all situations, there could be an argument to have a small team set up to run on the Y theory. This of course would need to operate in a “sandbox” situation.

Had this been planned and in place prior to the colour trial then the results would differ, a breathing space would be given for initiative, prior experience and drive. All STEL’s should work towards a common goal but people do not always get on and work as a team.

X and Y theories makes perfect sense in the authors workplace, there isn’t always the need to question why something is done in a specific way, it is done due to regulatory needs or for speed of activity.
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