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The materials also seek to support teachers in bringing classroom and industry closer together, by providing assets that draw from authentic industry materials, and using opportunities to capture workplace practice that can be shared with students. 
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[bookmark: _vxi4n05j7xqz]Introduction
[bookmark: _nmqomm8qohj1]This document for teachers outlines both the topic area covered and the approach to using the suite of resources and assets for each lesson. Unless otherwise stated, definitions of key terms have been developed by the authoring team and reviewed in the context of the activities. Teachers may choose to revise definitions as necessary and should review the content in advance of delivery to ensure it is appropriate for learners.
[bookmark: _y480zi7vrupb]Topic purpose
This topic comprises of six resources, each is broken down into individual activities. Teachers may also want to adapt the suggested sequencing of concepts and activities as appropriate for their students and circumstances, but they have been written to be used in numerical order.
The resources contextualise key areas of the Engineering and Manufacturing topics using industry examples and insight and providing engaging opportunities for industry context and practice. Interactive resources along with ‘real world’ industry case studies offer a unique approach, with the opportunity to understand how approaches to stock and asset management differ between specific sectors, while exploring the advantages and limitations of each approach. The interactives cover stock management, rolling averages and using kanban cards in inventory control. Some of these interactives explore topics that are not heavily emphasised in the specification, but they provide an important opportunity for students to gain exposure to industry-relevant concepts. 
These resources do not represent comprehensive coverage of all of the specification for content area 15 – Stock and asset management. They are designed to be used alongside teachers' own material and/or material provided by City and Guilds (which can be found on the City and Guilds Resources and Support Hub) and other published resources. Please note that continuous improvement is linked to and embedded within these resources, as it is in industry, but these resources are not designed to cover content area 16 – Continuous improvement.
There are also opportunities to build several essential skills that are developed during the course, including through the Employer Set Project (core skills), and general competencies for maths, English and digital. 
[bookmark: _2e5xzf2ia0xk]Industry importance
The evolution of industrial asset and stock management is essential to the Engineering and Manufacturing sector, driving efficiency, sustainability and competitiveness. Automation and AI are used to enhance real-time asset tracking, predictive maintenance and supply chain transparency, reducing downtime and operational costs, which in turn improve productivity. This means students entering the industry need to have digital skills as well as a robust understanding of stock and asset management.
Sustainability is also a major focus, with industries shifting towards prioritising asset reuse, remanufacturing and waste reduction. Energy-efficient factories and carbon-neutral supply chains are also becoming industry standards, aligning with stricter environmental regulations and net-zero targets.
Economic shifts, geopolitical instability and cybersecurity concerns are further driving the need for resilient and adaptive strategies. Organisations that invest in smart, sustainable and secure asset management systems may benefit most from a competitive advantage while ensuring long-term resilience.
For the Engineering and Manufacturing sector, effective asset and stock management is no longer optional; it is a necessity for operational efficiency, environmental responsibility and future-readiness in an evolving global economy.
“At JJ Churchill, we make high-precision components for the aerospace sector. Our business runs 24/7 operations to maximise efficiency, productivity and profits. A machine not being used or material sitting around waiting to be machined costs us money. We also need to consider the environmental cost of shipping, warehousing and scrap. 
All of this means minimising waste at every point. We run a just-in-time supply chain. This means our suppliers bring in materials just in time for us to use them, and we ship the finished goods to customers just in time for them to use them. We are constantly looking at new technologies to reduce waste and costs.”
Andrew Churchill OBE FREng FIET
[bookmark: _yjxjxaqaixn8]Industry links
· [bookmark: _kqq94e9yhc1l]The Engineering Council – the UK regulatory body for the engineering profession https://www.engc.org.uk/
· Royal Academy of Engineering - https://raeng.org.uk/  
· A case study on how a food company adopted predictive maintenance to improve maintenance precision, reduce costs and mitigate operational risks, by Siemens: https://assets.new.siemens.com/siemens/assets/api/uuid:92c80b2e-bdd4-4b6c-8b37-fd7116df8ebd/4702-SIE-BRO-FoodAndBeverage-v2_original.pdf
· An overview of Siemens’ enterprise solution for predictive maintenance aiming to enable operational benefit through management of plant-wide asset intelligence: https://www.siemens.com/global/en/products/services/digital-enterprise-services/analytics-artificial-intelligence-services/predictive-services/senseye-predictive-maintenance/benefits.html
· An article examining manufacturing inventory management: types, importance and best strategies, by Itefy: https://www.itefy.com/blog/post/manufacturing-inventory-management/#what-is-manufacturing-inventory-management
· A video case study of how a small UK SME benefited from using inventory management software (IMS) to manage their stock control, by Unleashed Software: https://youtu.be/S65qEuSqPu0?si=f59_nprBbjJ9Lxn4
· A business blog post by IQnewswire that explores in simple terms the topic of inventory management systems: https://creativereleased.com/the-benefits-of-modern-inventory-management-systems-enhancing-efficiency-and-accuracy/
· An article, video and report exploring supply chain risks and strategies, by McKinsey & Company. 
Video: https://www.mckinsey.com/Videos/video?vid=6178100385001&plyrid=IzQolWCsY
Article/Report: https://www.mckinsey.com/capabilities/operations/our-insights/risk-resilience-and-rebalancing-in-global-value-chains#/
· A video case study highlighting the productivity and cost benefits brought about when a UK SME adopted lean operational practices, by TXM Lean Solutions: https://txm.com/txm-uk-lean-case-study-video-broadfix/
[bookmark: _bqy5whnsr5qv]Prior learning
Students may have carried out a range of practical work during Key Stage 4 Science and Design and Technology. Some students may have experience of a more technical nature, such as from a Level 2 Engineering qualification.
While students may have a foundational understanding of scientific principles and engineering practices from the core elements of the programme, practical experience with formal stock management protocols, such as Standard Operating Procedures (SOPs), is likely limited. Exposure to these systems is often gained through work experience or completion of an industrial placement.
Students will have developed practical skills through coverage of parts of the core curriculum, and this may include technical experience. However, their familiarity with structured stock control and inventory management practices will vary. While they may understand the importance of precision and goal-oriented work, specific knowledge of engineering stock management systems is not essential prior to using these resources. 
[bookmark: _utfek15op3u5]Accessibility
The teaching materials have been designed to make them accessible to different groups of students and create a more inclusive environment. The materials provide teachers with a framework to adapt these to the needs of their students with a diverse range of activities and imagery to support the core pedagogical principles that underpin the programme. 
In many of the activities there are suggestions of different ways to undertake them; suggested consolidation activities further embed knowledge and there are study questions, which can be used flexibly to assess learning. 
	Introduction



	Introduction



The resource requirements for each session are outlined prior to the session content in the Teaching Guide with accessibility to a wide range of students at the forefront of the planning. As with all resources, teachers will wish to take into consideration individual Special Educational Needs and Disabilities (SEND) to mitigate any barriers that may arise and impact on learning. 
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[bookmark: _efq217vts0aq]Learning outcomes and specification coverage
	Resource
	Learning outcomes
	Specification coverage
	Skills and general competencies
	Links to other specification content

	1
	Students will be able to:
· define stock and assets within the context of an engineering and manufacturing company;
· understand the importance of effective stock and asset management.
	15.1 Stock and inventory management principles and practices
What do learners need to learn? 
The purpose of effective stock and inventory management and control 
	Skills
MPC-CSE Communicate and present outcomes and evidence
MPC-CSD Evaluate and quality-assure processes and outcomes
General competencies
English:
EC2 Present information and ideas 
EC4 Summarise information/ideas 
EC6 Take part in/lead discussions
Maths:
MC10 Optimising work processes 
Digital:
DC3 Communicate and collaborate
	1 Working within the engineering and manufacturing sectors
2 Engineering and manufacturing past, present and future
4 Essential mathematics for engineering and manufacturing 
11 Quality management
16 Continuous improvement

	2
	Students will be able to:
· understand methods of stock management and the factors that contribute to an effective stock management process, with a particular focus on made-to-stock (MTS), made-to-order (MTO) and just-in-time (JIT);
· understand rolling averages and their uses
· use mathematical reasoning to make decisions around a stock management process and its efficiency;
· select different stock management processes and see the impacts of each choice.
	15.1 Stock and inventory management principles and practices
Principles: Demand, stock turnover, minimum stock levels, supply chain, packaging/storage
Practices: Just in time, made to stock, made to order, material requirements planning
What do learners need to learn? 
Key issues, risks, advantages and disadvantages associated with the different practices 
15.2 Asset management and control principles
Principles: Capacity management (manufacture resource planning, bottlenecks) 
	Skills
MPC-CSD Evaluate and quality-assure processes and outcomes
MPC-CSA Analyse and interpret an employer set brief
MPC-CSB Plan and prepare suitable responses to the brief
MPC-CSE Communicate and present outcomes and evidence 

General competencies
English:
EC2 Present information and ideas
EC6 Take part in/lead discussions 
Maths:
MC2 Estimating, calculating and error spotting.
MC6 Understanding data and risk 
MC8 Communicating using mathematics 
MC10 Optimising work processes
Digital:
DC1 Use digital technology and media effectively
DC3 Communicate and collaborate
	1 Working within the engineering and manufacturing sectors
2 Engineering and manufacturing past, present and future
4 Essential mathematics for engineering and manufacturing 
11 Quality management
16 Continuous improvement

	[bookmark: _11no273l3xtz]3
	[bookmark: _wavml4tdcq60]Students will be able to:
· analyse the impact of poor stock and asset management on a company. 
	15.1 Stock and inventory management principles and practices
Principles: Demand, stock turnover, minimum stock levels, supply chain, packaging/storage
What do learners need to learn? 
The purpose of effective stock and inventory management and control
Key issues, risks, advantages and disadvantages associated with the different practices
	Skills
MPC-CSD Evaluate and quality-assure processes and outcomes
MPC-CSA Analyse and interpret an employer set brief
MPC-CSB Plan and prepare suitable responses to the brief
MPC-CSE Communicate and present outcomes and evidence 
General competencies
English:
[bookmark: _jhho04canbv0]EC4 Summarise information/ideas 
EC5 Synthesise information 
EC6 Take part in/lead discussions
Digital:
DC3 Communicate and collaborate
	1 Working within the engineering and manufacturing sectors
2 Engineering and manufacturing past, present and future
4 Essential mathematics for engineering and manufacturing 
11 Quality management

	4
	Students will be able to:
· recognise the critical role of asset management in ensuring operational efficiency, minimising downtime and maximising asset lifecycle.
	15.1 Stock and inventory management principles and practices
What do learners need to learn? 
The purpose of effective stock and inventory management and control
15.2 Asset management and control principles
Principles: key stages of asset life cycle management (planning, acquisition, operation and maintenance, disposal) 
What do learners need to learn? 
The purpose and methodology of effective asset management 
	Skills
MPC-CSD Evaluate and quality-assure processes and outcomes
MPC-CSA Analyse and interpret an employer set brief
MPC-CSB Plan and prepare suitable responses to the brief
MPC-CSE Communicate and present outcomes and evidence 
General competencies
English:
EC2 Present information and ideas
EC4 Summarise information/ideas
EC6 Take part in/lead discussions 
Maths:
MC2 Estimating, calculating and error spotting 
MC5 Processing data 
Digital:
DC3 Communicate and collaborate 
DC4. Process and analyse numerical data
	1 Working within the engineering and manufacturing sectors
2 Engineering and manufacturing past, present and future
4 Essential mathematics for engineering and manufacturing 
11 Quality management

	5
	Students will be able to:
· recognise how Kanban is used in modern manufacturing to control inventory;
· be able to discuss the advantages of using Kanban in inventory control.
	15.1 Stock and inventory management principles and practices
Principles: Demand, stock turnover, minimum stock levels, supply chain, packaging/storage
Practices: Just-in-time
What do learners need to learn?
The purpose of effective stock and inventory management and control
	Skills
MPC-CSD Evaluate and quality-assure processes and outcomes
MPC-CSA Analyse and interpret an employer set brief
MPC-CSB Plan and prepare suitable responses to the brief
MPC-CSE Communicate and present outcomes and evidence 
General competencies
English:
EC2 Present information and ideas
EC4 Summarise information/ideas
EC6 Take part in/lead discussions 
Maths:
MC2 Estimating, calculating and error spotting
MC5 Processing data 
Digital:
DC1 Use digital technology and media effectively 
DC4 Process and analyse numerical data
	1 Working within the engineering and manufacturing sectors
2 Engineering and manufacturing past, present and future
4 Essential mathematics for engineering and manufacturing 
11 Quality management
16 Continuous improvement

	6
	Students will consolidate their understanding of key terms and concepts explored in Resources 1 to 5.
	15.1 Stock and inventory management principles and practices
15.2 Asset management and control principles
	Skills
MPC-CSA Analyse and interpret an employer set brief
MPC-CSB Plan and prepare suitable responses to the brief
MPC-CSE Communicate and present outcomes and evidence 
General competencies
English:
EC4 Summarise information/ideas 
EC5 Synthesise information 
	1 Working within the engineering and manufacturing sectors
11 Quality management
16 Continuous improvement
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[bookmark: _48jditpn0w6g]Resource guidance
[bookmark: _i0s28wv0a0xh]Resource 1: What is stock and what are assets?
This resource identifies the difference between stock and assets and helps students to identify the application of stock management and how it is used to ensure the production process remains efficient and fit for purpose. The choice and application of the various stock management approaches will be based on the individual business as each approach has its own advantages and limitations which need to be considered when selecting the most suitable.
[bookmark: _afpaoq3m5uo5]Note that this resource should be used early on in the topic. It will help to address the common misconception of confusing stock and assets by offering a clear definition of the terms used in stock management.
Activity timings can be amended based on student dynamic and should be used as necessary to maintain student engagement throughout the session. 
[bookmark: _bvhf16qwcb2a]Preparation
	Resources provided
	· R1 Slide deck
· R1 Worksheet
· R1 Worksheet answers

	Equipment needed
	· Whiteboard/Projector
· Markers/Pens

	Safety factors
	None

	Prior learning
	· Prior to using these resources, students having some exposure to an engineering workshop/environment would be beneficial. While this experience is not essential, it is preferable as it will offer a reference point for them on which to base their understanding of the proposed topics. 

	Common misconceptions
	· Stock and assets are the same. Whereas stock and assets are fundamentally different things.
· Stock management is the same in all industries. In fact, there are varied approaches.

	Accessibility
	· Seek to ensure wide representation for any visiting speakers and case studies used.
· Include exemplar-completed activities to support feedback to students.
· Offer additional support or resources to students who may require extra help. 
· Allow for alternative assessment methods like presentations or written reports.


[bookmark: _sbqtmv8f1kxm]Activity guide
	Introduction
SUGGESTED TIME: 
5 minutes
RESOURCES: 
· R1 Slide deck – slides 2–5
	· Begin the session by introducing the students to the learning objectives they will be covering (slide 2).
· Display slide 3. Ask students to define the terms ‘stock’ and ‘assets’. Address the common misconception that stock and assets are the same thing and explain the differences between the two. 
· Display slides 4 and 5 which provide definitions and industry examples.
· Use the opportunities in this resource to introduce and explain new terminology. Students could add terms and definitions to their individual glossary, or you could add them to a class-based glossary at the start or end of the session.

	[bookmark: _24vpxeo35pm5]Activity: Industry case studies
SUGGESTED TIME: 
45 minutes
RESOURCES: 
· R1 Slide deck – slides 6–13
· R1 Worksheet
· R1 Answers
	· Invite the students to share any specific experiences they might have of stock or asset management, potentially gained through work placements or work experience.
· Use slides 6 and 7 to explain stock management (also known as inventory management or inventory control) and its importance.
· While beyond the scope of the specification, it may be beneficial to share with students examples of some applications typically used in UK industry, including:
· SAP S/4HANA™: real-time inventory tracking. It integrates with other business processes and supports analytics (helping to optimise stock levels and reduce waste).
· Oracle NetSuite™: cloud-based inventory and supply chain management. It helps manufacturers maintain stock levels and streamline operations, plus enhances visibility across the supply chain.
· Microsoft Dynamics 365 Supply Chain Management: supports inventory management, demand forecasting and production planning. It is ideal for manufacturers who want to improve efficiency and reduce operational costs. Microsoft, Dynamics 365 Supply Chain Management is a trademark of the Microsoft group of companies
· Use slides 8 and 9 to explain asset management and its importance. Consider explaining that asset management can apply to both tangible assets, such as buildings and equipment, and intangible assets, such as intellectual property and financial investments. If helpful, explain further that tangible assets are physical ones you can see and touch, whereas intangible assets are ‘abstract’.
· While beyond the scope of the specification, you can give students further information about applications for capital asset management, including:
· CMMS software™: helps organisations track and manage assets throughout their lifecycle, from pre-installation planning to decommissioning.
· Sage Fixed Assets™: an example of CMMS software; it is a digital platform that helps companies manage the lifecycle of their fixed assets, including maintenance activities.
· Fiix™: another example of CMMS software; it is a cloud-based maintenance management software that helps track and maintain assets, including vehicles, buildings and inventories.
· Explain that they are going to watch two industry case study videos, relating to Lotus and Amazon, and that these industries have been chosen to demonstrate a range of sectors and how the approach to stock and asset management can vary. Making links to local engineering/manufacturing businesses or those that students are engaged with during work placement/experience will also help.
· Using slide 10, discuss with students why they think stock management and asset management are important to these industries and any ideas they might have regarding the real-world consequences if they go wrong. This allows prior knowledge to be displayed.
· Show students the two videos about Lotus (https://vimeo.com/1118703281/4c68582141) and Amazon (https://vimeo.com/1096306615/17594c097c) on slides 11 and 12 and encourage them to make notes to use in a subsequent class discussion. If desired, give each student a copy of the Worksheet which includes questions for students to consider and make notes on while they are viewing. These videos can be paused after each section if necessary to give students a chance to process the information and ask questions.
· After viewing the videos, encourage class discussion and begin to establish a basis for stock management processes in various industries. Answers are provided for the Worksheet, which could be used to support the discussion if necessary.
· To promote effective discussion and deeper understanding, guide the discussion by asking the questions on slide 13.
· Consider reviewing students’ points from the pre-video discussion and ask students to think about what they have learned about why stock management and asset management are important to these industries and the real-world consequences if they go wrong.

	Plenary
SUGGESTED TIME: 
15 minutes
RESOURCES: 
· R1 Slide deck – slides 14–17
	· Display slide 14. Split the class into three groups, giving each group one of the questions to discuss. Move around the groups listening to their discussions, checking understanding and correct use of terminology. This gives students the chance to take part in, or potentially lead, a discussion. 
· Bring the groups together and invite one or two volunteers from each one to share their ideas with the whole class, encouraging them to summarise their group’s ideas. 
· If time allows, carry out a quick ‘True or false?’ quiz with students using slide 15. 
· Display the answers on slide 16 and check students’ understanding if there are any wrong responses. (You can exchange or add new questions to the slide to tailor the check of students’ learning and understanding.)
· Revisit the learning objectives on slide 17 to check understanding and close the session.

	Follow-up/ consolidation 
(to be completed outside of lesson)
SUGGESTED TIME: 
30 minutes
RESOURCES: 
· R1 Slide deck – slide 18
	· Students can consolidate their learning independently by selecting an organisation of their choice and considering the questions on slide 18. They could work independently, in pairs or groups for this task.
· They are asked to consider the types of stock and assets found in the organisation, why stock and asset management is important, what processes are used and what the real-world consequences would be if this goes wrong.
· Students could be encouraged to present their findings in a future lesson.


	Resource 1: What is stock and what are assets?
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[bookmark: _4ukw731579dt]Resource 2: Stock control
This resource comprises of two interactives along with a slide deck and worksheets to support the learning on stock control.
The rolling average interactive (with video walkthrough and user guide) is a stand-alone resource that allows discussion of how to use historical data to predict future demand. It also provides an opportunity for discussion around the cautious interpretation of statistics. It supports the stock management interactive by showing averages calculated using a different number of averaging points; ultimately it gives the average to be used for the main interactive. Discussion can be broadened to a rolling average over several months as a tool for identifying demand trends. Note that if it is deemed appropriate for the students, the work on rolling averages could be approached as a discrete extension task.
The stock management interactive (with video walkthrough and user guide) provides students with an opportunity to visualise the typical operation of a manufacturing process using various stock control approaches. It allows variables within the system to be manipulated to simulate typical issues that manufacturing may face. Forecasting provides a contextual ‘problem' for students to engage with, which helps them to understand and experience how the chosen stock management approach can present specific issues that need to be addressed. Forecasting also supports maths skills and the context should increase engagement.
The stock management interactive does not question or collect quantitative values but rather facilitates discussion about what students observe as a result of stock control decisions. Feedback should be teacher-led and suitable prompts are provided below and within the information sheets. The intention is to allow students to independently use the interactive to determine how their choices and decisions impact overall production.
Variables and scenarios can be adapted to suit the needs of students completing the activity with options to differentiate tasks as needed. 
[bookmark: _st3hubdl05r0]Preparation
	Resources provided
	· R2 Slide deck
· R2 Rolling average interactive
· R2 Rolling average interactive user guidance
· R2 Rolling average video walkthrough
· R2 Stock management interactive
· R2 Stock management interactive user guidance
· R2 Stock management video walkthrough 
· R2 Introduction Information sheet
· R2 Activity 1 Information sheet
· R2 Activity 1 Worksheet
· R2 Activity 1 Worksheet answers
· R2 Activity 2 Information sheet
· R2 Activity 2 Worksheet
· R2 Activity 2 Worksheet answers
· R2 Activity 3 Spreadsheet
· R2 Consolidation Worksheet
· R2 Consolidation Worksheet answers

	Equipment needed
	· Whiteboard/Projector
· Access to the internet (Firefox browser is not recommended for the interactives)

	Safety factors
	None

	Prior learning
	· Completion of Resource 1: What is stock and what are assets?
· Knowledge of calculating averages.
· Students could be given prior access to the two interactives (rolling averages and stock management) and their accompanying walkthrough videos and user guidance to become familiar with the operations and the variables within the system. 

	Common misconceptions
	· The term ‘maintenance’ may be associated with the repair of an item after it is broken or at the end of its lifespan. In fact, the term ‘asset maintenance’ refers to the ongoing upkeep of the equipment and assets within the business.
· ‘Stock control’ simply refers to the items once the business has purchased them. In reality, the term covers both the purchasing and the management of items once the business has secured the stock, including storage and logistics.

	Accessibility
	· Seek to ensure wide representation for any visiting speakers and case studies used. 
· Provide visual aids like diagrams and flowcharts for clearer understanding of the rolling averages method and how this is applied to industry.
· Include exemplar-completed activities to support feedback to students.
· Offer additional support or resources to students who may require extra help with using the interactives.
· Allow for alternative assessment methods like presentations or reports.


[bookmark: _50n8mi2k08m7]Activity guide
	Introduction
SUGGESTED TIME: 
15 minutes
RESOURCES: 
· R2 Slide deck – 
slides 2–8
· R2 Introduction Information sheet
	· Begin the session by introducing the students to the learning objectives they will be covering (slide 2).
· Display slide 3 which lists six different methods used to manage stock levels effectively. Ask students to define each method as part of a class discussion. This is a good opportunity to assess students’ understanding and experience of any of these methods.
· Display slides 4 and 5 to confirm how each of these methods is used to manage stock levels effectively. The methods listed on slide 5 (MOQ, EOQ and inventory management software) go slightly beyond the specification but are important knowledge in industry. 
· Challenge students to answer the questions on slides 6 to 8, exploring MTS, JIT and MTO in more detail. This can take place during a class discussion. Students can draw on any prior learning from work placements, or work experience, and other resources. Use these answers to assess the students’ baseline knowledge.
· In-depth answers to these questions can be found on the Introduction Information sheet. Give a copy to each student to secure their understanding of these important approaches to stock management.

	Activity 1: Rolling averages
SUGGESTED TIME: 
25 minutes
RESOURCES: 
· R2 Slide deck – 
slides 9–16
· R2 Rolling average interactive
· R2 Rolling average interactive user guidance 
· R2 Rolling averages video walkthrough
· R2 Activity 1 Information sheet
· R2 Activity 1 Worksheet
· R2 Activity 1 Worksheet answers
	· Use slides 9 and 10 to introduce rolling averages. 
· Use slides 11 and 12 to explain how rolling averages are calculated.
· Students will take part in an introduction to forecasting by using an interactive that shows rolling averages. Stress again the importance of accurate forecasting in manufacturing, to inform the management of stock and assets. 
To use the rolling average interactive
· Display slide 13 and talk through the points before accessing the interactive. (https://www.technicaleducationnetworks.org.uk/interactive/rolling-average)
· Please note: Firefox browser is not recommended for the interactives.
· Slide 14 links to a walkthrough of how to use the rolling average interactive. (https://vimeo.com/1118129817/d46b8ceec0) (If necessary, familiarise yourself with this ahead of the lesson.) It can be displayed to the whole class or accessed by individual students. 
· Written instructions are also supplied, see Rolling average interactive user guidance document.
· Ensure students are aware of the interactive’s functions and how variables can be changed. 
· Set the interactive to ‘Constant 28 days’ and ‘7’ number of averaging points (this is the default setting).
· Move the slider to change how many points are used in constructing the rolling average. 
· Point out to students that as the number of averaging points increases, the ‘high’, ‘last’ and ‘low’ values change. The ‘high’ and ‘low’ values show the highest and lowest averages that have occurred in the time period. The ‘last’ value shows the current rolling average. 
· A larger number of averaging points can give a more accurate prediction of demand. This is then used to predict the most suitable time to order stock so that demand can be met without creating excess stock.
· Explain that the maximum and minimum rolling average values are shown with dotted lines. 
· Ask students the two questions on slide 15.
· If necessary for question 2, explain that a defect rate is the percentage of defective or unusable units produced within a given timeframe or batch (calculated by dividing the number of defective units by the total units produced and multiplying by 100). 
· To reinforce learning, Activity 1 Information sheet includes full answers to question 1 and 2 and can be given to the students to further enhance understanding.
· Set the interactive to ‘Constant 84 days’ and ‘7’ number of averaging points.
· ‘Show all’ shows the full range for 84 days.
· Explain that the rolling average becomes more obvious with more days/data, and trends are easier to spot and show this using the interactive.
· Select ‘Growth 84 days’ and ‘7’ number of averaging points. Explain that a growth trend can be spotted as variables are reduced with rolling averages, and show this using the interactive. 
· Discuss real-world scenarios that might lead to a growth in the rolling averages.
· Select ‘Decline 84 days’ and ‘7’ number of averaging points and show this using the interactive.
· Discuss real-world scenarios that might lead to a decline in the rolling averages. These could include: 
· stock market decline;
· a retail company experiencing falling sales due to seasonal factors;
· increased competition or drop in customer spending;
· decline in factory production due to equipment malfunction;
· supply chain disruption or fall in demand for product.
· Explain that key factors leading to rolling average declines can be summarised as economic downturns, seasonal variations, technological changes, increased competition, changes in consumer behaviour and supply chain disruptions.
· Discuss with students how many averaging points they would like to see before they identify a trend.
· Direct students to answer the questions on slide 16 using Activity 1 Worksheet. They can work on these in pairs or small groups. Move around the room listening to discussions to check learning and offer guidance as necessary.
· Hand out Activity 1 Worksheet answers for students to check their work.
· Students should spot that rolling averages with more data points vary less than rolling averages with fewer data points. To stretch and challenge students you could explain that this variation may be measured using a statistic known as the standard error of the mean; this is proportional to  where n is the number of data points.

	Activity 2: Stock management
SUGGESTED TIME: 
25 minutes
RESOURCES: 
· R2 Slide deck – 
slides 17–23
· R2 Stock management interactive
· R2 Stock management interactive user guidance
· R2 Stock management video walkthrough 
· R2 Activity 2 Worksheet
· R2 Activity 2 Worksheet answers
· R2 Activity 2 Information sheet
	· Introduce demand profiles using slides 17–19. While not required by the specification, this is useful background knowledge for the automated production interactive. 
· Slide 20 includes a link to the interactive (https://www.technicaleducationnetworks.org.uk/interactive/stock) and a walkthrough of how to use the stock management interactive. (https://vimeo.com/1119123407/7990708158) (If necessary, familiarise yourself with this ahead of the lesson.) 
· Written instructions are also supplied, see Stock management interactive user guidance document.
· Note that this interactive has been designed to show the typical data that a business would use to determine: 
· stock levels;
· ordering points;
· when maintenance can be scheduled to maximise efficiency.
· Within the interactive, there are selectable options to choose the desired stock management system along with the expected customer demand. The interactive will then demonstrate how the production would react with the chosen variables.
· Display slides 21 and 22 to set the context for the stock management interactive.
· Note that the interactive can be used as an initial demonstration with the whole class or it can be used by students individually, depending on how you choose to run the lesson. 
· Ask students to complete Activity 2 Worksheet. They will need to run the interactive for each stock management system/demand profile to complete the table. They can do this individually or in pairs. If time allows, fill in the first column (made-to-stock, nominal) as a class to familiarise students with the mechanics of the interactive and show where the results are taken from. Values for the table are found in Activity 2 Worksheet answer document. 
· Use the review questions in Activity 2 Worksheet to check students’ understanding. These can be answered by individual students or in pairs, or used to stimulate whole-class discussion. Use Activity 2 Worksheet answers to check responses. It would also be helpful to give students a copy of these answers for future reference.
· Explain to students that the set-up here is, of course, artificial. It is stated that up to eight assembly sets can be made in one day. This could lead to discussion – see slide 23 for some suggested questions.
· In small groups, students discuss the advantages and disadvantages of each method. Encourage students to offer their ideas from what they observe in the interactive. 
· Ask students to consider different industries/methods, for example, heavy industries and/or perishable goods.
· Invite volunteers to present their group’s information and ideas to the whole class and to lead a discussion.
· Give each student a copy of Activity 2 Information sheet which provides a detailed summary of the advantages and disadvantages of each stock management process. It is a useful reference for students covering MTO, MTS and JIT to help consolidate their learning. Information about ATO and CTO is also included for extension purposes.

	Activity 3: Historical data averages
SUGGESTED TIME: 
15 minutes
RESOURCES: 
· R2 Slide deck – 
slides 24–25
· R2 Activity 3 Spreadsheet
	· Provide students with Resource 2 Activity 3 Spreadsheet which includes historical data averages. Students should use it as a reference point to see the difference between an increased number of days within the sample.
· Display the two questions on slide 24 which challenge students to estimate what the expected daily demand will be for the next 28-day period and how the data could be used to make a prediction about demand over the next 28 days. 
· Discuss the answers using slide 25. For question 2, you could link this back to the concept of a rolling average. Remind students it is important to consider how many data points to take, for example, the last 7, or 14, etc. as this will affect predicted daily and 28-day average.

	Plenary
SUGGESTED TIME: 
10 minutes
RESOURCES:
· R2 Slide deck – 
slides 26–27
	· Display slide 26 and check students’ understanding of learning by holding a group discussion about the suitability of different production systems for various industries based on the questions. The focus here is on discussion about MTS, MTO and JIT.
· This is another opportunity to check that students are using the correct terminology when discussing production systems.
· Revisit the learning objectives on slide 27 to check understanding and close the session.

	Follow-up/ consolidation 
(to be completed outside of lesson)
SUGGESTED TIME: 
60 minutes
RESOURCES: 
· R2 Slide deck – 
slides 28
· R2 Consolidation Worksheet
· R2 Consolidation Worksheet answers
	· Display slide 28. Ask students to work through the questions on the Consolidation Worksheet independently. 
· Answers are provided on a separate answer sheet. Asking students to self-mark will help them to identify gaps in their own learning.
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[bookmark: _vudzygwh6sxd]Resource 3: Impact of poor stock and asset management
This resource will look at how poor stock and asset management can have a direct impact on a business and lead to a range of problems such as financial, operational and business efficiency issues. 
A fictional case study will be used as a tool to facilitate discussion around the impact poor stock management has had on a large-scale manufacturing business.
[bookmark: _zcn2w62iqror]Preparation
	Resources provided
	· R3 Slide deck
· R3 Activity 1 Worksheet
· R3 Activity 1 Worksheet answers
· R3 Activity 2 Information sheet
· R3 Activity 2 Worksheet
· R3 Plenary Worksheet
· R3 Plenary Worksheet answers

	Equipment needed
	· Whiteboard/Projector
· Markers/Pens

	Safety factors
	None

	Prior learning
	· Students should have an overview understanding of stock management approaches and the advantages and limitations of them. 

	Common misconceptions
	· Often this area of stock management is regarded as beyond the control of the business in question, but the management of stock and assets is a key part of an efficient business.

	Accessibility
	· Seek to ensure wide representation for any visiting speakers and case studies used so that learners can explore the range of engineering industries and the stock management processes adopted.      
· Provide visual aids like diagrams and flowcharts for clearer understanding.
· Include exemplar-completed activities to support feedback to students.
· Offer additional support or resources to students who may require extra help with access to visual resources      
· Allow for alternative assessment methods like presentations or written reports.


[bookmark: _djvs5lmpo1sj]Activity guide
	Introduction
SUGGESTED TIME: 
5 minutes
RESOURCES: 
· R3 Slide deck – slides 2–3
	· Begin the session by introducing students to the learning objectives they will be covering (slide 2).
· Display slide 3. Ask students if they can cite any examples of when poor stock and asset management has caused issues for a company. (They may have experienced this during their placements or work experience or have heard of examples in the news.)
· If students need a prompt, you could ask them to quickly research recent examples.
· This is a good opportunity to gauge students’ understanding and background knowledge of the potential impacts of poor stock and asset management. 

	Activity 1: Amazon case study
SUGGESTED TIME: 
15 minutes
RESOURCES: 
· R3 Slide deck – slides 4–5
· R3 Activity 1 Worksheet
· R3 Activity 1 Worksheet answers
	· In this activity, students will watch a video which focuses on Amazon’s approach to stock management and quality assurance. 
· Display slide 4 and remind the students to make notes while they are watching the video. (https://vimeo.com/1119720799/906463fa91) Consider pausing the video after each section to allow students time to make notes and process the information. 
· After the video, hand out Activity 1 worksheet. Split the class into two groups and display slide 5 which includes the questions the students will be considering in the worksheet. (Note that while the question relating to contingency planning is outside the requirements of the specification, it is useful for students to have an awareness of it, especially if they are considering a career in this field.)
· Give each group one of the questions to discuss. Circulate around the room, listening to each group’s ideas and discussions. Provide guidance as and when needed. 
· Invite one or two volunteers from each group to summarise their ideas for the whole class and encourage discussion.
· Activity 1 Worksheet answers are a suggestion of possible answers that might be given during the discussion. 

	Activity 2: IC Chip Manufacture Ltd fictional case study
SUGGESTED TIME: 
30 minutes
RESOURCES: 
· R3 Slide deck – slides 6–9
· R3 Activity 2 Worksheet
· R3 Activity 2 Information sheet
	· Explain that students are going to analyse the impact of poor stock and asset management on a fictional company. 
· Introduce the case study on slides 6 and 7, featuring IC Chip Manufacture Ltd, a fictional company facing production delays due to poor stock and asset management. 
· Display slide 8 to illustrate the issues the company is facing.
· Give students Activity 2 Worksheet. In small groups, students should complete the tasks on the sheet. Each group can nominate a scribe. 
· Move around the room listening to students’ discussions, checking learning and understanding and correct use of terminology. Encourage them to analyse the issues and propose solutions using the knowledge they have gained. Offer guidance as necessary. This activity gives students a good opportunity to synthesise the information they have been given about the company.
· Alongside the worksheet, students can also use Activity 2 Information sheet to help them identify which particular stock and asset management approach would be the most effective. Note that the Information sheet also includes options which would not necessarily be suitable – this will extend students’ learning and challenge them to make informed choices.
· Once students have completed their worksheets, display the questions on slide 9 and facilitate a whole-class discussion. Invite each group to feedback and justify their ideas. This is a good opportunity for students to practise summarising their ideas and to check their understanding. Note that there are no exact answers, but students should be able to back up their choices with evidence.
· If students have begun the engineering placement element of the programme, ask them to discuss the typical processes that they have either been involved in or are aware of about stock and asset management.

	Plenary
SUGGESTED TIME: 
15 minutes
RESOURCES:
· R3 Slide deck – slides 10–11
· R3 Plenary Worksheet 
· R3 Plenary Worksheet answers
	· Display slide 10. Give each student (or pair of students) a copy of the Plenary Worksheet to complete.
· When completed, invite students to share their answers with the whole class, correcting any wrong answers or misconceptions. Copies of the answers can also be given to the students.
· Revisit the learning objectives on slide 11 to check understanding and close the session.

	Follow-up/ consolidation
(to be completed outside of lesson)
SUGGESTED TIME: 
60 minutes
RESOURCES:
· R3 Slide deck – slide 12
	· Display slide 12. Students carry out their own research into the production delays experienced by Sony in 2021 or Intel in 2020.
· Remind students to use reputable and credible sources of information and to explain how they have checked this is the case.
· Students’ research should lead them to find the following:
· Sony: experienced production delays due to the global semiconductor shortage triggered by factors such as the pandemic factory shutdowns, increased global demand, supply chain disruption and limited manufacturing capacity. More information on the global chip shortage can be found at: https://www.bbc.co.uk/news/business-58230388
· Intel: as with Sony, they were impacted by the global chip shortage, but also had issues with an internal transition to 7nm manufacturing. More information can be found here: https://www.bbc.co.uk/news/technology-53525710
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[bookmark: _nvc485199ipy]Resource 4: Asset management breakdown
Asset maintenance is an integral part of ensuring that a business can remain viable. This will link to the maintenance approach topic area and will develop students' understanding of the links between stock and assets and how one has a direct effect on the other. 
In this resource, the stock management interactive scenario from Resource 2 is extended when a key asset needs to be repaired. 
[bookmark: _h1i52jziamy]Preparation
	Resources provided
	· R4 Slide deck
· R4 Stock management interactive
· R4 Stock management interactive user guidance
· R4 Stock management interactive walkthrough video
· R4 Consolidation Worksheet
· R4 Consolidation Worksheet answers

	Equipment needed
	· Whiteboard/Projector
· Markers/Pens
· Access to the internet (Note: Firefox browser is not recommended for the interactives)

	Safety factors
	None

	Prior learning
	· Ensure that students have been introduced to the differences between stock and assets in Resource 1 and the mobile phone production process in Resource 2, plus have been involved in group discussions around the asset and stock management processes before they work on Resource 4. 

	Common misconceptions
	· There is a misconception that all processes in industry are set up to operate at an optimum level from the outset. This is not always the case, as often businesses set machines to work at the fastest rate, which can lead to increased errors. The optimum level is determined by mathematical calculations to determine the volume of errors against the volume of production. 

	Accessibility
	· Seek to ensure wide representation for any visiting speakers and case studies used.
· Provide visual aids like diagrams and flowcharts for clearer understanding of the way the interactive operates and how the variables can be adjusted to ensure learner engagement.
· Offer additional support or resources to students who may require extra help.
· Allow for alternative assessment methods like presentations or written reports.


[bookmark: _lqxcn1wxji8q]Activity guide
	Introduction
SUGGESTED TIME: 
5 minutes
RESOURCES: 
· R4 Slide deck – slide 2
	· Begin the session by introducing students to the learning objectives they will be covering (slide 2).
· Explain that the asset breakdown used in this resource extends the mobile phone production process used in Resource 2 (stock management). It demonstrates what happens to the stock process when a key asset needs to be repaired.
· Note that while machinery breakdown falls outside the requirements for the specification, it is helpful for students for whom identifying and fixing faults could be a key learning point, depending on the occupational specialism chosen.

	Activity 1: Interactive
SUGGESTED TIME: 
25 minutes
RESOURCES: 
· R4 Slide deck – slides 3–6
· R4 Stock management interactive, including user guide 
	· Display slide 3. Explain the importance of proper asset maintenance to ensure the longevity and functionality of assets.
· Invite students to share any experiences they might have had of asset management breakdown, for example, during their placement. This gives you an opportunity to assess how much knowledge they already have. Students might have experienced a breakdown in asset management, for example - equipment failures due to poor maintenance, inaccurate records of the spare parts or equipment needed to fix machinery or non-compliance with regulations. They may also suggest that finance, workforce or IT need to be managed efficiently to avoid business disruption.
· Ask students if they think that all production is 100% efficient. Based on their responses, address the common misconception that processes in industry are set up to be optimal. Explain that this often isn’t the case in the real world and that students are going to use the interactive to explore machine breakdown, supply chain disruption, etc. 
· Demonstrate and remind students of the asset management breakdown interactive using the link in slide 4. (https://www.technicaleducationnetworks.org.uk/interactive/stock) Please note: Firefox browser is not recommended for the interactives. There is also a walkthrough video showing how to use it. (https://vimeo.com/1119123407/7990708158)
· Select ‘Days 7–9’ breakdown in the interactive. When the interactive is played through a breakdown will occur. 
· Display slide 5 which explains there is a breakdown on the machine that populates the printed circuit board (PCB) with components. This occurs on Day 7 and takes 5 days to repair. A breakdown could affect the ordering process:
· MTS – no change in ordering;
· MTO – no change in ordering (suggested);
· JIT – hold ordering and producing internal items.
· Ask students to discuss the questions on slide 5 in pairs, challenging them to:
1. predict which areas breaking down would have the most significant impact on the production overall, justifying their choice;
2. suggest how the impact could be minimised.
· Display slide 6. Divide the class into six groups; each group considers one of the stock management systems (MTS, MTO or JIT), and the impact of an early (Days 7–9) or late (Days 16–18) breakdown. (Two groups will look at MTS, two groups are assigned MTO and two groups consider JIT.)
· Explain to the groups that the interactive can be used as the production process for reference. Students can then base their points on the product that is being made in the interactive as it gives detail around stock levels and delivery timescales.
· Bring together the pairs of groups that have considered the same systems and encourage them to pool their ideas. Listen to their discussions and guide as necessary.
· You may want to make the point that an early-stage breakdown will affect the ‘made-to-stock’, whereas a late-stage breakdown may not (there is disruption to making stock but it doesn't necessarily prevent delivery). ‘Made-to-order’ and ‘just-in-time’ will be disrupted whether the breakdown is early or late.

	Plenary
SUGGESTED TIME: 
15 minutes
RESOURCES:
· R4 Slide deck – slides 7–8
	· Display slide 7 and hold a whole-class discussion based on the questions: 
1. Stress that machine breakdown is not the only possible source of disruption and draw out in discussion that other causes include:
· an inability to find feed materials for in-house produced items;
· a loss of production by an external supplier due to:
· supplier machinery breakdown;
· supplier raw material shortages;
· transport problems.
2. Ask students to consider how this has an impact on the production line under the various stock approaches. 
· Should some sub-component assembly continue, etc? 
· Think about display items – delivery time, cost of raw materials, cost of work in progress. 
3. Discuss how this can be prevented. (Students should bring together the knowledge they have gained from prior activities and resources to do this.)
· Revisit the learning objectives on slide 8 to check understanding and close the session.

	Follow-up/ consolidation
(to be completed outside of lesson)
SUGGESTED TIME: 
45 minutes
RESOURCES: 
· R4 Slide deck – slide 9
· R4 Consolidation Worksheet
· R4 Consolidation Worksheet answers
	· Give each student a copy of the Consolidation Worksheet. Challenge them to complete it in their own time and to check their answers against R4 Consolidation Worksheet answers.
· Some of these questions bring together information students have learnt about asset management breakdown with the role of maintenance and repair.  
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[bookmark: _fzhag2iayq96]Resource 5: Inventory management using Kanban
This resource looks at how inventory can be controlled within the just-in-time (JIT) practice, using visual markers called kanbans. This resource is designed to enhance students’ understanding of JIT inventory management and shows how the continuous improvement tool Kanban is utilised in stock management.
The Kanban interactive demonstrates how visual management tools help to display production progress and identify problems quickly. 
This resource is not designed to cover ‘pure’ kanban boards where tasks are represented by cards to help track the progress of a project. Students will learn about ‘pure’ kanban boards when the continuous improvement section of the specification is taught. Alternatively, teachers may choose to use this resource after covering continuous improvement in more detail, including kanban boards.
[bookmark: _5fkis8a76vee]Preparation
	Resources provided
	· R5 Slide deck
· R5 Kanban interactive 
· R5 Kanban interactive user guidance
· R5 Kanban interactive video walkthrough

	Equipment needed
	· Whiteboard/Projector
· Markers/Pens
· Access to the internet (Firefox browser not recommended for the interactives)

	Safety factors
	None

	Prior learning
	· Students should have been introduced to the mobile phone production process in Resource 2 and the machine breakdown in Resource 4.
· Students should have an understanding of the typical manufacturing processes used in modern manufacturing.

	Common misconceptions
	· There is a misconception that all processes in industry are set up to operate at an optimum level from the outset. This is not always the case as often businesses set machines to work at the fastest rate, which can lead to increased errors. The optimum level is determined by mathematical calculations to determine the volume of errors against the volume of production. 
· Inventory control using Kanban is often seen as an approach that can only be used by large-scale businesses; however, it can be applied to almost any system, large or small. 

	Accessibility
	· Include exemplar-completed activities to support feedback to students, including the kanban in operation with examples set up.    
· Offer additional support to students who may require extra help.
· Allow for alternative assessment methods like presentations or written reports.


[bookmark: _x510oxx2da9p]Activity guide
	Introduction
SUGGESTED TIME: 
5 minutes
RESOURCES: 
· R5 Slide deck – slide 2
	· Begin the session by introducing students to the learning objectives they will be covering (slide 2).
· Explain that the interactive students are about to use extends the mobile phone production process used in Resource 2 and Resource 4. It demonstrates how a visual management tool helps to:
· visualise production progress;
· identify problems quickly.
· The interactive has been designed to allow students to experiment with the Kanban concept.

	Activity 1: Interactive
SUGGESTED TIME: 
20 minutes
RESOURCES: 
· R5 Slide deck – slides 3–6
· R5 Kanban interactive – user instructions
	· Display slide 3 to introduce the system of inventory control and invite students to contribute any additional information they might know, to gauge the level of initial understanding.
· Explain to students that the JIT described in Resource 2 and Resource 4 is somewhat ideal in terms of external supplier delivery. In reality, the supplier may not be able to deliver the exact quantity required but would rather send a minimum order batch. 
· Demonstrate the Kanban interactive using the link in slide 4 (https://www.technicaleducationnetworks.org.uk/interactive/kanban). Please note – Firefox browser is not recommended for the interactives. A walkthrough video is provided (https://vimeo.com/1118131685/4406764c1a). Written instructions are also provided. (If necessary, familiarise yourself with the interactive ahead of the lesson.) 
· Explain that the Kanban interactive is intended to show how kanban cards are used as visual markers to facilitate the JIT stock control. The purpose of the simulation is to place the kanban in the correct place in the stock so that new stock arrives just in time to continue production. 
· If the kanban is placed too early in the stock queue, it triggers new stock to arrive too soon, and the production facility becomes overstocked. This ties up cash in unnecessary stock, and in the worst case, might mean there is more stock than space to store it. If the kanban is placed too late in the stock queue, the production facility runs out of stock and production stops, leading to the production facility losing income.
· The interactive has two modes: set up and play. In the first mode, the scenario is set up to define the component batch size, the lead time for new batches and the number of items used per day. Once the scenario is defined, the user can place the kanban within the stock queue for each of the components (the chips and the screens).
· Ask students to launch the interactive. 
· Display slide 5 and ask students to set the values in the interactive to:
· batch size: 8 for chips; 10 for screens;
· lead time: 3 days for chips and 2 days for screens;
· used per day: 2 for chips and 1 for screens.
· Give students some time to use trial and error to find where to place the kanban. Discuss the results with students: 
· Where should you place the kanban so that you don’t overstock or run out of components? Suggested answer: Chips – kanban placed third or fourth from the right, screens – kanban placed ninth from the right.
· Why? Suggested answers: 
· For chips, the kanban can be in any of the two locations as two sets of chips are used per day. This means the kanban will be acted upon whether it is in front of the first set of chips to be used on a particular production day or the second set. Also, because the chips are used in pairs, there must be enough sets of pairs after the kanban to allow for a new batch to arrive and be ready for use. For chips this is three days, so three pairs must be available to keep the production line running. 
· A similar argument holds for screens. These are used at a rate of one per day and it takes two days after a kanban for a new batch to be ready for use. The kanban is placed before the last two screens are used. If the kanban is placed too far to the right of the optimal positions the stock is ordered too early and causes overstocking. If the kanban is placed too far to the left of the optimal positions the stock is ordered too late and the production line runs out of components.
· Display slide 6 and hold a whole-class discussion: 
· What does ‘lead time’ mean? Is this stock to site or actually in use? Suggested answer/discussion points: Lead time is the time that passes from placing an order for new components to the components being available for use. In the interactive there is a simplified depiction of this. In reality, the actual lead time includes order placing to the supplier, delivery from the supplier and unpacking/restocking once delivered.
· What impact does batch size have on where the kanban goes? Suggested answer/discussion points: A large batch size generally means the kanban is placed towards the left of the existing stock so that when a restocking occurs is does not lead to overstocking. However, you also have to consider how fast stock is used – in the example, chips are used twice as quickly as screens. You also have to consider the lead time, linking in with the next question.
· What impact does the lead time have on where the kanban goes? Suggested answer/discussion points: A short lead time means fewer days pass before items are restocked and ready to use, so you can order them closer to the time the stock would run out. A long lead time means more days pass before items are restocked and ready to use, so you have to order them while there is still a reasonable amount of stock remaining to ensure you don’t run out before the next batch is delivered.

	Activity 2: Scenario
SUGGESTED TIME: 
15 minutes
RESOURCES: 
· R5 Slide deck – slides 7–8
· R5 Kanban interactive
	· You could create several scenarios so that different groups of students can work on different problems using the interactive. This will provide good opportunities for students to use digital technology effectively and to process and analyse numerical data. 
· You could also construct a scenario that can never work, for example, the scenario on slide 7 (which will always run out of chips no matter where the kanban is placed): 
batch size: 6 for chips, 8 for screens
lead time: 4 days for chips, 4 days for screens
number used per day: 2 for chips, 1 for screens
· Ask students to run this scenario using the interactive.
· They should expect to see the result displayed on slide 8.
· Invite thoughts and comments from students to assess their general understanding of the process shown in the interactive. Ask: What is the ideal time to place the kanban? How did you work this out? Can you find a rule? 
· Reinforce the learning point that the batch size agreed with the producer should be appropriate for the lead time. If there is a long lead time, the batch size must be big enough to not run out before new stock is delivered.

	Plenary
SUGGESTED TIME: 
20 minutes
RESOURCES:
· R5 Slide deck – slides 9–11
	· Display the discussion point on slide 9. This allows students to take a step back and think about what they have learned and the wider advantages of the Kanban system in inventory control. 
· Encourage students to discuss in pairs or small groups.
· Invite students to share their answers during a whole-class discussion. Suggested answers are given on slide 10.
· Revisit the learning objectives on slide 11 to check understanding and close the session. Encourage students to consider what they found difficult and how they might improve, for example, by accessing the interactive at home.

	Follow-up/ consolidation
(to be completed outside of lesson)
SUGGESTED TIME: 
60 minutes
RESOURCES:
· R5 Slide deck – slide 12
	· Display slide 12, which asks students to research how companies use the Kanban inventory control system. Make it clear to students that they should be looking for examples where Kanban is used to control inventory, not for where it is used as a wider project management strategy.
· Some companies are suggested but students may want to research their own.
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[bookmark: _tfllqyubxjzp]Resource 6: Preparing for assessment
This resource provides some options for checking knowledge and understanding of what has been covered in the previous bank of resources. It is intended to help consolidate learning at the end of the topic and act as a revision tool. The multiple-choice questions are intended as an end-of-session quick check of learning and the accompanying worksheet contains exam-style questions. Answers are provided to allow for self-, peer- or group-marking.
[bookmark: _wo74vxunfqdk]Preparation
	Resources provided
	· R6 Slide deck
· R6 Activity 1 Assessment quiz
· R6 Activity 1 Assessment quiz answers
· R6 Activity 2 Worksheet
· R6 Activity 2 Worksheet mark scheme

	Equipment needed
	· Whiteboard/Projector
· Markers/Pens

	Safety factors
	None

	Prior learning
	· The expectation is that students have completed Resource 1 to 5 prior to undertaking the completion of Resource 6. However, the assessment quiz could also be used to gauge students’ prior learning and baseline knowledge. 
· Students are expected to understand command words and the expectations implicit in the number of marks for individual questions from previous learning.

	Common misconceptions
	Not applicable for this Resource. 

	Accessibility
	· Provide visual aids like diagrams and flowcharts for clearer understanding.
· Include exemplar-completed activities to support feedback to students.
· Offer additional support or resources to students who may require extra help.
· Allow for alternative assessment methods like presentations or written reports.


[bookmark: _v8oyne25mmb9]Activity guide
	Introduction
SUGGESTED TIME: 
2 minutes
RESOURCES: 
· R6 Slide deck – slide 2
	· Begin the session by introducing students to the learning objective they will be covering (slide 2).

	Activity 1: Assessment quiz
SUGGESTED TIME: 
20 minutes
RESOURCES: 
· R6 Slide deck – slides 3–32
· R6 Activity 1 assessment quiz
· R6 Activity 1 assessment quiz answers
	· Explain that multiple-choice questions (MCQs) are provided to help consolidate learning at the end of the topic and as a revision tool.
· The MCQs have been devised to cover the content of elements 15.1 and 15.2 from the C&G T Level assessment specification documentation. 
· The MCQs are provided in different formats to suit whichever way works best with students:
· an information sheet (Activity 1 Assessment quiz and answer sheet) is available to either give to individual students to complete (answers are supplied on a separate sheet for self-marking if required), or to input into a learning management system or quiz tool to create a self-marking test;
· a slide deck is provided (R6 Slide deck) – display the questions and answers in turn using slides 3–32.
· At the end of the quiz, encourage students to reflect on their answers and to identify any gaps in their knowledge. 

	Activity 2: Exam-style questions
SUGGESTED TIME: 
45 minutes
RESOURCES: 
· R6 Slide deck – slide 33
· R6 Activity 2 Worksheet
· R6 Activity 2 Worksheet mark scheme
	· Give each student a copy of Activity 2 Worksheet. It includes several exam-style questions to support the topics covered in these resources. Questions range from short 2-mark questions to a 12-mark question which requires extended writing.
· The mark scheme for the worksheet is provided separately. Students can self-mark, or this can be undertaken as a whole class, with students sharing their answers.
· Note that marks can be removed from the worksheet if you feel they would deter some students from attempting higher-mark questions, for example, if they feel they are beyond their scope or ability.

	[bookmark: _chwgh25rz1oc]Plenary
SUGGESTED TIME: 
10 minutes
RESOURCES:
· R6 Slide deck – slides 34–35
	· Show students the questions on slide 34 and encourage reflection around this series of lessons about stock and asset management. 
· Students could write down their answers to these questions. If appropriate, discuss students' answers as a class. This gives an opportunity to assess their learning and how far they feel they have consolidated their knowledge.
· Revisit the learning objective on slide 35 to check understanding and close the session.

	Follow-up/ consolidation 
(to be completed outside of lesson)
SUGGESTED TIME: 
60 minutes
RESOURCES:
· R6 Slide deck – slide 36
	Students could be encouraged to undertake independent work to consolidate or apply their learning in this series of resources, as follows.
· Research real-world examples of companies using innovative stock and asset management techniques.
· Explore careers related to inventory management and logistics within the engineering and manufacturing sector.
· Debate the ethical implications of optimising stock levels to reduce waste.


	Resource 6: Preparing for assessment
	



	Resource 6: Preparing for assessment




[bookmark: _3lhon6b8fnq5]Weblinks and resources
All weblinks and resources have been used in accordance with the owner Terms and Conditions and, where specified, permission has been granted by the owner.
Although content has been reviewed, accessibility in externally linked resources cannot be guaranteed. Inclusion of web links or mention of external organisations within the teaching materials does not imply any affiliation with, endorsement by or sponsorship of these external organisations.
	Location
	Link
(with permission if required)
	Owner
	Date last accessed

	Teaching Guide page 3
	www.cityandguilds.com/qualifications-and-apprenticeships/engineering/mechanical/8730-t-level-technical-qualification-in-engineering-and-manufacturing-core
	City & Guilds*
	October 2025

	Teaching Guide page 3
	www.technicaleducationnetworks.org.uk 
	Technical Education Networks
	October 2025

	Teaching Guide page 5
	www.cityandguilds.com/tlevels/resources 
	City & Guilds
	October 2025

	Teaching Guide page 6
	https://www.engc.org.uk/ (with permission)
	The Engineering Council
	October 2025

	Teaching Guide page 6
	https://raeng.org.uk/ (with permission)
	Royal Academy of Engineering 
	October 2025

	Teaching Guide page 6
	https://assets.new.siemens.com/siemens/assets/api/uuid:92c80b2e-bdd4-4b6c-8b37-fd7116df8ebd/4702-SIE-BRO-FoodAndBeverage-v2_original.pdf 
(with permission)
	Siemens
	October 2025

	Teaching Guide page 6
	https://www.siemens.com/global/en/products/services/digital-enterprise-services/analytics-artificial-intelligence-services/predictive-services/senseye-predictive-maintenance/benefits.html 
(with permission)
	Siemens
	October 2025

	Teaching Guide page 6
	www.itefy.com/blog/post/manufacturing-inventory-management/#what-is-manufacturing-inventory-management 
(with permission)
	Itefy
	October 2025

	Teaching Guide page 6
	https://youtu.be/S65qEuSqPu0?si=f59_nprBbjJ9Lxn4 (with permission)
	Unleashed Software
	October 2025

	Teaching Guide page 6
	https://creativereleased.com/the-benefits-of-modern-inventory-management-systems-enhancing-efficiency-and-accuracy/ 
(with permission)  
	IQnewswire
	October 2025

	Teaching Guide page 7
	www.mckinsey.com/Videos/video?vid=6178100385001&plyrid=IzQolWCsY  
(with permission)
	McKinsey & Company
	October 2025

	Teaching Guide page 7
	https://www.mckinsey.com/capabilities/operations/our-insights/risk-resilience-and-rebalancing-in-global-value-chains#/ 
(with permission)
	McKinsey & Company
	October 2025

	Teaching Guide page 7
	https://txm.com/txm-uk-lean-case-study-video-broadfix/ (with permission)
	TXM Lean Solutions
	October 2025

	Teaching Guide page 24
	https://www.bbc.co.uk/news/business-58230388
	BBC
	October 2025

	Teaching Guide page 24
	https://www.bbc.co.uk/news/technology-53525710
	BBC
	October 2025


	Weblinks and resources
	



	Weblinks and resources
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[bookmark: _2s5krqqrlkzi]Terms of use and disclaimer of liability
These resources are made available subject to the Technical Education Networks programme Terms and Conditions. These can be accessed at: www.technicaleducationnetworks.org.uk 
[bookmark: _o3og4dpjk7ng]The Terms and Conditions set out the legal terms and associated information relating to the teaching materials and other assets produced as part of the Technical Education Networks programme. The Terms and Conditions may be updated from time to time, please ensure you have read and understood them each time you access the resource.
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