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	Topic
	Designing a sustainable compaction device

	Specification coverage
	Core skills
Core Skill A: Planning and preparation
Core Skill B: Communication
Core Skill C: Developing proposals and concepts
Core Skill D: Evaluation and quality assurance
Core Skill E: Communicate and present outcomes and evidence



This resource is part of a series of materials to support technical education teaching. The approach to developing the materials draws from research led by Professor Kevin Orr that sets out a model for understanding of technical education pedagogy.
The curriculum development begins with the knowledge that students are working to learn and apply. Teachers draw from their subject and industry expertise, and their knowledge of their students, to make decisions about the core concepts the curriculum will focus on, how they will sequence these concepts, and the activities that are selected to support students’ learning. The decisions behind the resources suggested in this topic are the result of choices made by the curriculum development team, which will be reviewed and improved by teachers’ decision-making and ongoing reflection in their own circumstances.
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.
HEALTH AND SAFETY 
It is assumed that activities outlined in this Teaching Guide will be undertaken in suitable facilities or work areas and that good practices, appropriate use policies and procedures will be observed. Teachers should consult their employers’ risk assessments before use and consider whether any modification is necessary for the particular circumstances of their own class/institution.
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[bookmark: _Toc137031731][bookmark: _Toc138426714][bookmark: _Toc138426738][bookmark: _Toc138426770][bookmark: _Toc138426802][bookmark: _Toc138426834][bookmark: _Toc242283923]Introduction
This document is intended for teachers. It outlines both the topic area covered, and approach to using the suite of resources and assets for each task. 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 check it is appropriate for students.
[bookmark: _Toc242283924]Topic purpose
This resource supports the delivery of the Engineering and Manufacturing common core content, specifically focusing on the essential core skills required across the learning pathway. It supplements an existing resource covering project management (www.technicaleducationnetworks.org.uk/engineering-manufacturing/project-management/). If teachers prefer, they can modify this resource to align with a specific specialism. For example, stipulate an electrical-powered lever to satisfy the Electrical and Electronic Engineering specialism. 
The suggested teaching method will support students with gaining the knowledge, skills and behaviours of project management. The four tasks are designed to allow students to practise their core skills, by applying their knowledge and understanding to a real-world project. 
The project is composed of four core tasks:
· Task 1: Researching and compiling a technical proposal 
· Task 2: Communicating an initial design
· Task 3: Developing a manufacturing plan
· Task 4: Presenting a design and plan
Each task varies in length and can be split over multiple shorter lessons or integrated into practical workshop blocks. Tasks should be used sequentially to consolidate learning of the core content. Each task can be expanded or contracted based on the desired depth of study. 
Rather than simply teaching content, the primary focus is on the application of existing skills in a real-world scenario. Although timings are provided, the aim is not to complete tasks within the allotted times but to achieve comprehensive understanding and high-quality technical output.
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.
The content in the tasks can be reinforced throughout the course to support students’ learning. For example, when discussing a forthcoming industry placement, one objective can be for students to ask to see a live project brief and to discuss how the requirements are translated into technical tasks with their supervisor. Students should then note this learning in their logbooks. Logbooks can be found here: support.tlevels.gov.uk/hc/en-gb/articles/360015345420-Industry-placement-logbook-for-students 
Engineering project work depends on accurate use of technical terminology. Examiner reports repeatedly highlight that many students lose marks because they describe ideas in everyday language rather than using the correct engineering terms. Teachers should encourage students to actively incorporate technical terms into their written and verbal project work. Remind them that accurate terminology is essential for achieving higher-level marks.
Students may encounter AI in their industry placements, as it is often used as a tool in data analysis. Where teachers choose to use AI, this should be done in line with institutional policies, and a clear distinction should be made between using it to support teaching and learning and following Awarding Organisation guidance when completing assessed work. Providers must adhere to the City & Guilds position statement on AI and the Joint Council for Qualifications (JCQ) guidance on the use of AI in assessments.
[bookmark: _Toc242283925]Industry importance
This project requires students to act as project managers for Middlesex Aerospace. They have been tasked with designing and planning a manual, lever-operated swarf-compaction device. By working with an authentic project brief, based on a real-world engineering scenario, students gain experience of interpreting a brief and completing a project from start to finish. This experience is invaluable when it comes to preparing them for industry placements and future employment.
In a fast-paced and evolving industrial landscape, the ability to take an initial requirement from a client, develop a mechanical solution and plan its fabrication within a fixed budget is critical to a company’s operational success.
Sustainability is now a central focus in modern engineering projects. Project engineers, designers and workshop managers are responsible for integrating environmental and efficiency criteria in all projects, from conception to completion. In the context of this project, sustainability is addressed directly through the circular economy by designing a machine to compress and recover industrial waste (aluminium swarf). This has the added advantage of adding a 20% premium to the relative sales value of aluminium briquettes over loose aluminium swarf. The swarf briquettes are then smelted down and used as raw materials again, using less energy than would be required for loose swarf. 
As the engineering industry moves toward achieving global net zero targets, optimising resource efficiency and minimising the carbon footprint of daily operations have become standard industrial practices. 
“Success in modern engineering depends on more than technical knowledge. Engineers must be able to interpret client requirements, develop practical solutions, manage costs and deliver projects with sustainability at their core. The ability to take a concept from brief through to design, planning and manufacture is exactly what employers look for in the next generation of engineers.”
Stylli Charalampous, Senior Programme Manager for Further and Higher Education, Royal Academy of Engineering
[bookmark: _Toc242283926]Industry links
The links below provide supplementary material for teachers and students, connecting the project's themes of project management, mechanical design and operational planning to further educational resources.
· Middlesex Aerospace is a British aerospace manufacturer and global aerospace engineering company. Middlesex Aerospace serves as the industry setting for the project, and it is the focus of the video: www.middlesexaerospace.com/ 
· A research paper by BG Zulch (2014), discussing communication as the foundation of project management: www.sciencedirect.com/science/article/pii/S2212017314002813 
· A blog exploring four key strategies that can help engineering managers successfully navigate the challenges of major projects: www.leeds.ac.uk/online-courses-blog/22897/4-ways-engineering-managers-can-lead-major-projects 
· Various webinars on manufacturing sustainability from the Institute of Manufacturing (IfM): www.ifm.eng.cam.ac.uk/insights/sustainability/
· Global standards from the International Organization of Standardization (IOS): www.iso.org/home.html 
· The British Standards Institution (BSI) helps businesses to deliver better products, governments to enact better regulation, and agree standards that address society’s biggest challenges: www.bsigroup.com/ 
[bookmark: _Toc242283927]Prior learning
Students may have carried out a range of practical work during Key Stage 4 Mathematics, Science, and Design and Technology. Some students may have experience of a more technical nature – for example, from a Level 2 Engineering qualification or personal hobbies and skills.
It is assumed that students will have completed the teaching and learning phase for all 17 core elements of the specification, and that they will have a basic understanding of machining processes, before starting this project. This topic is designed to provide a practical framework for students and consolidate essential skills and knowledge within an industry context.
Although students may have a foundational understanding of computer aided design (CAD) and engineering practices from the core content, practical experience with project management, particularly involving real engineering challenges, is rare. Exposure to these areas is often gained through work experience or completion of an industry placement. 
[bookmark: _Toc242283928]Accessibility
The teaching materials have been designed to provide teachers with a flexible framework, including different approaches to activities, suggested consolidation activities to further embed knowledge, and adaptable study questions to assess learning. As with all resources, teachers will wish to consider the specific needs of their students when using the materials, including Special Educational Needs and Disabilities (SEND). Although content has been reviewed, accessibility in externally linked resources cannot be guaranteed.
Each task is scaffolded, providing suggestions for activities and questioning to help students complete the required work:
· The activities are there as a guide – teachers can pick and choose which ones to use based on the needs of the students. 
· The tasks are designed to suit different teaching strategies: 
· Initial tasks provide high scaffolding, including structured group activities to deconstruct the Project Brief. 
· As students progress to the design and planning phases, this support is progressively reduced. 
· The Remember! sections in the Project Brief can be used to guide students through the processes of research, design, planning and communication. Alternatively, for a mixed-ability group, they can be used to support students at different stages of learning.
· Teachers should aim to transition from direct modelling to acting as facilitators, encouraging students to rely on peer review and self-monitoring strategies to manage their progress.
	Introduction



	Introduction



Students’ knowledge of engineering may affect how much explanation is needed to make appropriate industry links. Drawing on the students’ own experiences, such as industry placements, will support this. Their understanding and experience of the world of work will be varied, which may mean they find applying the content to an industry environment challenging. Engaging in whole group discussions, where appropriate, and sharing your own and students’ work history will help to expose students to different experiences.
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[bookmark: _Toc242283929]Learning outcomes and specification coverage
	Task
	Learning outcomes
	Specification coverage
	Skills and General competencies
	Links to other specification content

	1 – Researching and compiling a technical proposal
	Students will be able to:
identify client needs and constraints from a Project Brief
distinguish between design parameters, budget and time constraints in a Product Design Specification (PDS)
compare potential design solutions and select optimal options to inform decisions
summarise an initial design idea to compile a technical proposal.

	Core Skill A: Planning and preparation
Interpret and confirm project requirements
Plan and scope project parameters (e.g. timescales, resources, costs)
Develop project plans
	Skills
CSA: Planning and preparation

General competencies
English:
EC5 Synthesise information
EC4 Summarise information/ideas
Maths:
MC2 Estimating, calculating and error spotting	
MC7 Interpreting and representing with mathematical diagrams
MC4 Using rules and formulae
Digital:
DC1 Use digital technology and media effectively
	1.3 Approaches to manufacturing, processing and control
12.1 The main requirements of key health and safety legislation applicable to engineering activities
12.5 Health and safety considerations in specific engineering contexts
17.1 How projects are defined and structured


	2 – Communicating your initial design
	Students will be able to:
annotate sketches of a potential design, illustrating the mechanism, materials, shape, aesthetics and dimensions
calculate approximate production costs to explain whether the budget can be met
illustrate the design using scaled computer-aided design (CAD) drawings, adding dimensions and labels according to standard engineering conventions
explain the engineering decisions made, including selected mechanisms, materials and alignment with the PDS.
	Core Skill B: Communication/ developing responses
Interpret, use and produce engineering representations and drawings following graphical language and industry conventions
Interpret and use technical information and media
Communicate with technical and non-technical audiences using technology
	Skills
CSB: Communication

General competencies
English:
EC5 Synthesise information
EC4 Summarise information/ideas
Maths:
MC2 Estimating, calculating and error spotting	
MC7 Interpreting and representing with mathematical diagrams
Digital:
DC1 Use digital technology and media effectively
	3.1 Drawings and information conveyed by drawings 
4.1 Applied mathematical theory in engineering applications 
12.1 The main requirements of key health and safety


	3 – Developing your manufacturing plan
	Students will be able to:
describe the process for completing the manufacture of the device by producing a Programme of Works that details key stages and considerations
illustrate the project lifecycle by creating a comprehensive Gantt chart and critical path analysis
explain the planning approaches taken by providing a supporting statement.

	Core Skill C: Developing proposals and concepts
Design proposals to meet set requirements
Develop, model and revise concepts
	Skills
CSC: Developing proposals and concepts

General competencies
English:
EC1 Convey technical information to different audiences
EC4 Summarise information/ideas
Maths:
MC1 Measuring with precision 
MC8 Communicating using mathematics 
MC10 Optimising work processes
Digital:
DC4 Process and analyse numerical data
	17.1 How projects are defined and structured
17.2 Roles and responsibilities in projects
17.3 Project planning and control


	4 – Presenting your design and plan
	Students will be able to:
describe a final design solution and list the key features of the machine
summarise the Programme of Works, the budget and the selected materials
explain the challenges presented by the brief and how these were overcome, and illustrate potential future improvements
summarise how well the design proposal addresses the requirements of the PDS by comparing the design against the original criteria.

	Core Skill D: Evaluation and quality assurance 
Evaluate how well project requirements have been met
Evaluate and quality assure processes and outcomes 
Evaluate outcomes of design activity against requirements, information, data and research findings 
Core Skill E: Communicate and present outcomes and evidence
Communicate and present outcomes and evidence 
Report, record and communicate plans, proposals and issues to technical and non-technical audiences across a range of suitable formats and media

	Skills
CSD: Evaluation and quality assurance
CSE: Communicate and present outcomes and evidence

General competencies
English:
EC1 Convey technical information to different audiences
EC2 Present information and ideas
EC4 Summarise information/ideas 
Maths:
MC6 Understanding data and risk
Digital:
DC4 Process and analyse numerical data
	1.3 Approaches to manufacturing, processing and control
3.1 Drawings and information conveyed by drawings 
4.1 Applied mathematical theory in engineering applications 
12.1 The main requirements of key health and safety
12.5 Health and safety considerations in specific engineering contexts
17.1 How projects are defined and structured
17.2 Roles and responsibilities in projects
17.3 Project planning and control
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[bookmark: _Toc137031737][bookmark: _Toc138426718][bookmark: _Toc138426742][bookmark: _Toc138426774][bookmark: _Toc138426806][bookmark: _Toc138426838][bookmark: _Toc242283930]Task guidance
[bookmark: _Toc137031738][bookmark: _Toc138426719][bookmark: _Toc138426743][bookmark: _Toc138426775][bookmark: _Toc138426807][bookmark: _Toc138426839][bookmark: _Toc242283931]Task 1: Researching and compiling a technical proposal
This task introduces students to the Project Brief, in which students are asked to act as engineering project managers to design a manual, lever-operated swarf-compaction device and to develop a manufacturing plan. The focus is on analysing the problem and designing a solution. Students will deconstruct the business requirements, conduct research into existing manual compression devices, materials and safety constraints, and produce a technical proposal, including an initial estimation of costs.
This task serves as a vital bridge between the client brief and the technical planning stage. The task is designed to mirror the professional standards of the engineering industry, where evidence-based decision-making and thorough documentation are essential for the success of a project.
By the end of this task, students should be able to break down a complex Project Brief into actionable requirements, demonstrate an understanding of mechanical engineering and produce technical documentation that clearly maps functional requirements to client needs.
[bookmark: _Toc137031739][bookmark: _Toc138426720][bookmark: _Toc138426744][bookmark: _Toc138426776][bookmark: _Toc138426808][bookmark: _Toc138426840][bookmark: _Toc242283932]Preparation
	Resources provided
	Project Brief
Student Guide
Video: Designing a sustainable compaction device (https://vimeo.com/1233638315/0dbf0f8661)

	Equipment needed
	Computer and internet access
Screen, smartboard or digital projector and speakers

	Safety factors
	AI and internet safety: Students must adhere to institutional policies regarding the use of Generative AI (GenAI), including age restrictions, parental consent (if applicable) and monitoring to prevent exposure to inappropriate content or the sharing of Personally Identifiable Information (PII) with third-party models.

	Prior learning
	It is assumed that first teaching and learning of the core content has taken place prior to commencing this project.
Students should have a basic understanding of machining processes.

	Common misconceptions
	· A Project Brief is a simple list of specifications; the engineer’s job is to deliver the technical output.
Truth: A project brief is often incomplete or focused solely on technical output without fully articulating the underlying business need or desired future outcome. It is the engineer’s responsibility to conduct thorough due diligence to uncover hidden assumptions and conflicting requirements.
· A Product Design Specification (PDS) contains lots of information, but only the mechanical components need to be addressed. 
Truth: All elements of the PDS need to be considered and actioned in the design and planning solution.
· The more research included in the technical proposal, the better the outcome. 
Truth: Quality matters more than quantity. Any research is assessed on its relevance, selection and application to the brief.

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used.
Ensure captions are turned on or provide video transcripts for students with hearing impairments.
Remind students to use the Remember! sections in the Project Brief as guides, if they require assistance.


[bookmark: _Toc137031740][bookmark: _Toc138426721][bookmark: _Toc138426745][bookmark: _Toc138426777][bookmark: _Toc138426809][bookmark: _Toc138426841][bookmark: _Toc242283933]Activity guide
	Introduction
SUGGESTED TIME: 
30–35 minutes
RESOURCES: 
Project Brief
Student Guide
Video
	Introduction to the Project Brief (15 minutes)
Task 1 introduces students to the Project Brief, focusing on identifying the problem, technical constraints and engineering requirements.
Hand out copies of the Project Brief. 
Give students 10 minutes to read and digest the information in the brief, and to ask any questions about the requirements. 
Hand out copies of the Student Guide as additional support for understanding the requirements of the brief.
Encourage students to make links between the tasks in the Project Brief and the skills required of an engineer. Managing scope, costs and technical communication are essential skills that professional engineers use on a daily basis.
It is important to emphasise that the timings of activities are less important than deep learning, high-quality technical output and critical thinking.
Middlesex Aerospace video (4.5 minutes)
Show students the video (https://vimeo.com/1233638315/0dbf0f8661), in which Michael Clarkson from Middlesex Aerospace outlines the problem around the generation of aluminium swarf and how to approach designing a solution.
Explain that project briefings can vary significantly and do not follow a set process. However, it is the engineer’s responsibility to understand the problem and to develop a structured solution.
Encourage students to watch the video carefully, and to write notes in answer to the following three key questions: 
· Project Design Specification (PDS): How do professional engineers break down a complex project brief and ensure that every constraint is accounted for?
· Operational thinking: What real-world factors such as labour costs, floor space, budget, etc. influence how budgets and timelines are structured?
· Evidence: Why is it vital to document research, rough sketches and failed iterations rather than jumping to a final solution?
Allow students to access to the video throughout this project so that they can remind themselves of the expert insights when needed.
Introduction to Task 1 (10 minutes)
Task 1 focuses on the skills of interpreting, researching and scoping.
Ask students to read through Task 1 in the Project Brief.
Discuss some of the key skills that students will need to demonstrate during Task 1:
· How to read and interpret an engineering project brief.
· How to access sources of information safely and efficiently within an allocated timeframe. 
· How to access costings that are reliable, realistic and well considered.
· How to reference sources of information correctly.
Discuss the following question raised in the video (01:28): What essential skills are needed to solve engineering problems? If there is time, rewatch the video to hear Michael Clarkson’s explanation. 

	Activity 1: Skills activities 
Suggested time: 
30 minutes
Resources: 
Project Brief
	Explain that, before tackling Task 1, students are going to undertake a series of skills-based activities in short, sharp five-minute bursts.
How to read and interpret an engineering project brief (5 minutes)
Ask students to quickly re-read the introduction and Task 1 in the Project Brief. Ask them to highlight what they believe to be the key points that will inform their research (allow 3 minutes). 
Discuss what students felt was important. For example: 
· Was it the information about Middlesex Aerospace and how they are an innovative company within the aerospace sector? 
· Was it the details included in the PDS and the costs associated with the project? 
Discuss whether or not the employer being an aerospace company is important. In fact, it is not, as the project of manufacturing a swarf briquetting machine can be applied to any manufacturing company that uses machining. Highlight that researching the aerospace sector may not be the best use of time during this timed activity.
How to access sources of information (5 minutes)
This activity helps students to access sources of information safely and efficiently within an allotted timeframe. This is an intentionally short task that aims to highlight the vast amount of information that is available online.
Give student 3 minutes to find as much information as they can about manual compactors using an internet search engine, and then feed back to the class on what information they found. 
Ask questions, such as: How many individual websites did you look at in the 3 minutes? Some students may have looked at one link and read it in detail, whereas others may have skimmed multiple sources for top-level information. 
If students haven’t done so, point out that using the image feature of a search engine can also be an effective way of finding sites and information. Alternative names for pieces of equipment may appear, which can widen their search.
How to arrive at robust costings (10 minutes)
This activity helps students to arrive at costings that are reliable, realistic and well considered. You could present this activity as a challenge to see which student can source the material for the following component at the lowest cost. 
Give students the following information:
· A component of the swarf briquetting machine is to be made of 
20 mm diameter stainless steel (grade 316). 
· You will need 900 mm in length to make the number of parts required. 
· You have 5 minutes to search for the price of this piece of steel.
Discuss the costs that students have arrived at. Use questions to check their thinking:
· What is the cheapest and most expensive overall cost?
· Are delivery charges accounted for? Is there a minimum order size?
· Origin of materials: Is this material from a UK supplier? What are the pros and cons of buying materials from overseas (e.g. delays, timescales vs. cost, from a .co.uk web address or .com)? 
You can use the following suppliers as an example. 
· Metals4u: www.metals4u.co.uk/materials/stainless-steel/stainless-steel-round/1173-p 
· Custom Fittings: customfittings.com/products/20-mm-stainless-steel-round-bar-316-316l 
· AMB Steels: steelstockholders-sheffield.co.uk/product/20-mm-diameter-316-stainless-steel/ 
How to reference sources of information (5 minutes)
This activity encourages students to reference sources of information correctly. Explain that referencing provides an audit trail for design choices. 
Taking one source from the previous mini-activity, ask students to correctly reference it, using the UK Harvard style for online resources:
· Author/Organisation (Year) ‘Title’ in Journal, Volume/Issue. Available at: URL (Accessed: Day Month Year).
Access dates are important because online technical data frequently updates or changes.
Remind students to use valid sources – sources that they can trust because their authors, evidence and publication process can be verified. A good starting point is often the industry links provided for guidance on professional standards – ISO, BSI, etc.
Generative AI use: caution students against using AI as a primary source for technical data. Any AI assistance used must be cited in accordance with the provider's guidelines.
Summative questions and answers (5 minutes)
Run a quick question-and-answer activity to ensure that the key points from the mini-activities are fully understood. For example:
· If the project brief is about a company (e.g. Middlesex Aerospace), why is it a waste of time to research the history of the aerospace industry or their specific aircraft components? 
The answer lies in the specific requirements of the technical brief, which is focused on the manual, lever-action compaction machine. Whether the machine is used in an aerospace factory or a general automotive plant does not matter; the engineering principles of the compactor remain the same, so it is better to spend time on the machine’s specifications.
· When using an internet search engine, what are two ways to find technical information more quickly than simply reading through the first three text results? 
One effective method is using the image search feature to identify different machine designs. Another is using alternative keywords.
· When you are sourcing the price for a 20 mm diameter stainless steel bar, why might the cheapest unit price per metre actually be more expensive for the project overall? 
You must account for external factors such as minimum order quantities, high delivery charges or long lead times from overseas vendors, which could delay the project.
· What are the five essential pieces of information required to correctly reference a website using the UK Harvard system? 
The author or organisation, the year of publication, the title of the page, the full web address and the access date (date you accessed the information).

	Activity 2: Complete Task 1 in the Project Brief
Suggested time: 
180 minutes 
(3 hours)
Resources: 
Project Brief
Video
	Ask students to re-read Task 1 in the Project Brief.
Look again at the question raised in the video (01:49): What should engineers do when starting a project, including factors to consider? and the explanation that follows. 
Advise students that they will have approximately 3 hours to carry out their research (Part A) and to compile the technical proposal, including research notes and references (Part B). 
Draw students’ attention to the reflective notes and the requirement that these must be thorough, covering all mechanisms and features considered, alongside clear justifications for their selection.
There is some flexibility in how Task 1 is completed. You may choose to set it as independent work to be done outside of lessons, you may run it over multiple classroom lessons, or you may use a combined approach. 
Students must work independently to research their mechanical concepts. However, an open classroom environment should be maintained to give students enough time and flexibility to gather high-quality research and discuss technical issues as they arise.
As a loose guide, advise students to allocate: 
· 1 hour for Part A (broad mechanical research and source validation)
· 2 hours for Part B (drafting the proposal, justifications and references). 
If any students are unsure of how to begin, encourage them to consider the core constraints from the Product Design Specification (PDS). They can use the 1-kg weight limit, the bin footprint and the manual operation as headings to organise their initial notes.
To monitor progress during independent work time, conduct a mid-research check-in after 1 hour. 
· Ask students to share their top two mechanical concepts to verify that they are pursuing viable technical solutions, rather than generic ideas. 
· Keep an eye out for students relying exclusively on non-technical blogs or unverified AI outputs. Prompt them to validate their information against manufacturers’ datasheets or industry standards.
When circulating or reviewing progress, use targeted questions to challenge and deepen student thinking. You might ask: 
· why they chose a specific mechanism over another option
· how a material choice responds directly to the abrasive swarf constraint in the PDS
· what trade-off they are making between mechanical advantage and operator safety or effort.
When students are clear about the instructions, ask them to begin 
Task 1.
Remind students to save their work at the end of each lesson.

	Plenary
Suggested time: 
10–30 minutes
Resources: 
Project Brief
Documents from Task 1
	Ask students to look over their research notes and review them, bearing in mind four significant issues that often arise: 
· Missing information: As a class, students discuss whether they felt there was anything missing from the Project Brief, or if information was limited in any way.
· Irrelevant context: Did they spend more than 10 minutes researching the aerospace industry instead of the machine? (Remind students that the machine is the focus, not the industry sector.) 
· Vague pricing: Do their costings include a specific source or are they just a rough estimate?
· Search terms: Did they use varied terms when searching for information on a search engine (e.g. swarf compactor, swarf briquetting machine, swarf briquetting press)? If so, how did this inform their research? 
Before students leave the room, have them to complete a 3-2-1 Exit Ticket activity. Either on sticky notes or in their notebook/digitally, ask them to write down:
· 3 key technical constraints they identified in the Project Brief (e.g. material type, budget, dimensions).
· 2 reliable sources they will use again for technical engineering data.
· 1 aspect of the technical proposal they found the most challenging to write.
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[bookmark: _Toc242283934]Task 2: Communicating an initial design
In Task 2, students develop their design ideas from Task 1. In Part A, they prepare a design concept, including fully annotated hand-drawn sketches of a potential design for the manual, lever-operated swarf compactor. They include calculations for storage capacity and production costs, and state their assumptions. In Part B, they develop a final, detailed CAD drawing, following technical drawing conventions. They include a set of reflective notes, explaining the evolution of their design.
By the end of Task 2, students should have annotated design sketches and CAD assembly drawing(s) of a manual, lever-operated swarf-compaction device. The drawings should be accompanied by supporting calculations and reflective notes justifying design decisions and confirming how the design meets the Product Design Specification requirements.
[bookmark: _Toc242283935]Preparation
	Resources provided
	Project Brief
Video (for reference) (https://vimeo.com/1233638315/0dbf0f8661)

	Equipment needed
	Paper and pens for initial design
Calculators
Computer and internet access
Access to CAD software, a modelling tool

	Safety factors
	None

	Prior learning
	It is assumed that first teaching and learning of the core content has taken place prior to commencing this project.
Students should have experience of using CAD programs to create 2D drawings and 3D virtual models.

	Common misconceptions
	· Always use a CAD drawing to show concept ideas and the development of them over time. 
Truth: In the first instance, a design concept should be presented in hand drawings and annotated sketches to help convey ideas quickly and effectively.
· There is one ideal solution.
Truth: Students often look for the 'right answer'; however, there are usually several valid design solutions that meet the brief.

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used.
Remind students to use the Remember! sections in the Project Brief as guides, if they require assistance.


[bookmark: _Toc242283936]Activity guide
	Introduction
SUGGESTED TIME: 
5 minutes
RESOURCES: 
Project Brief
	Task 2 focuses on the skills of creating and correctly annotating a design concept from a hand-drawn sketch.
Ask students to read through Task 2 in the Project Brief. 
Discuss some of the common pitfalls associated with producing an initial engineering design concept. For example: 
· not fully presenting or annotating design concepts
· relying on CAD drawings instead of annotated sketches for the initial design.
Explain to students that, before tackling Task 2, they are going to create some quick sketches for a different design concept.

	Activity 1: Create hand-drawn sketches
Suggested time: 
20 minutes
	This activity helps students to create and correctly annotate a design concept from hand-drawn sketches.
Set the scene: students are no longer researching; they are now Design Engineers. They have been asked to produce a hand-sketched concept for the aluminium swarf briquetting machine mechanism. Clearly outline that: 
· this must include a mechanical method for compressing the aluminium shavings and a discharge point for the finished briquette
· annotations must justify why a feature exists (e.g. a specific grade of steel or coated steel used here to prevent deformation during the compaction process).
The focus for two of the hand drawings could be:
· Drawing 1: functionality. How does it move? (allocate 7 minutes)
· Drawing 2: improvement or alternative. Can it be smaller? Easier to maintain? (allocate 8 minutes)
Ask students to begin sketching some ideas. As they sketch, use open questioning to direct their thinking. For example:
· I see you have used a very long lever handle for compression. Based on your research, what issues might arise over time?
· The PDS mentioned specific limits for certain components. Looking at your sketch, is it to scale and will it fit those constraints?

	Activity 2: Annotate and justify design decisions
Suggested time: 
10–20 minutes
Resources: 
Sketches from Activity 1
Video
	Give students 5 minutes to annotate and justify their design decisions in their sketches from Activity 1. 
If necessary, use the following prompts to get students to think about what they should write in their notes:
· Material selection: Why choose certain metals for the design when dealing with aluminium swarf?
· Safety: Where is the guarding, and why is this important?
· Maintenance: How does the operator access the internal chamber to remove built-up aluminium swarf or debris?
Use a peer-review method to check learning, if you wish. 
Ask students to place their sketches on their desks and then step one desk to the right and review their peer’s sketches. Encourage them to find one justification that is well argued and one feature that lacks a clear purpose. Use these findings to prompt discussion and wider collaboration within the class.
If there is time, look again at the question raised in the video (03:30): Why is it important to keep records during your project? and the explanation that follows.

	Activity 3: Complete Task 2 in the Project Brief
Suggested time: 
480 minutes
(8 hours)
Resources: 
Project Brief
Documents from Task 1
	Ask students to re-read Task 2 in the Project Brief. 
Advise students that they will have approximately 8 hours to complete their sketches and calculations (Part A), followed by their dimensioned CAD drawings and reflective notes (Part B). 
Remind students that their reflective notes must be thorough, covering all mechanisms and features selected, alongside clear justifications for their selection.
There is some flexibility in how Task 2 is completed. You may choose to set it as independent work to be done outside of lessons, you may run it over multiple classroom lessons, or you may use a combined approach.
Students must work independently to research their mechanical concepts, build their digital assemblies and compile their technical reflective notes. However, an open classroom environment should be maintained to give students enough time and flexibility to gather high-quality research and discuss technical issues as they arise.
Remind students that Task 2 must begin with freehand annotated sketches to quickly explore mechanism layouts and leverage options before moving into CAD software. Relying too early on digital models can limit concept exploration, whereas clear hand drawings are essential for establishing the fundamental mechanical layout.
When students create their CAD drawings, remind them that, as part of their submission, they must include 2D orthographic drawings – that is, 2D views of 3D objects – and that dimensions are essential.
Also, reiterate that students should include a rough breakdown of costs for the components they have designed, to ensure that this meets the budget provided in the PDS.
To help students manage this long piece of work, suggest that they allocate their time as follows: 
· 3 hours for freehand sketching, initial calculations and peer feedback (Part A)
· 5 hours for detailed CAD modelling, dimensioning and compiling reflective notes (Part B). 
If students are unsure how to get started on their initial layout, suggest that they first sketch the fixed pivot points and moving links using simple line diagrams, and then attempt a more detailed isometric form.
To monitor progress across the task, run two quick checks. 
· After 3 hours, review students’ hand sketches and mechanical calculations before granting permission to start CAD modelling. This check is vital to ensure that their mechanical advantage calculations are plausible. 
· After 5 hours, check that CAD models are being fully constrained using proper assembly mates, rather than floating parts, and ensure that students are citing relevant industry standards for tolerances.
When circulating or reviewing digital work, use targeted questions to prompt deeper thinking. For example, invite students to consider:
· how their hand calculations for mechanical advantage match the actual geometric movement in their CAD assembly 
· how their chosen dimensions accommodate manufacturing tolerances and assembly clearance
· what safety features protect the operator.
When students are clear about the instructions, ask them to begin 
Task 2.
Remind students to save their digital assembly files and drawing sheets at the end of each lesson.

	Plenary
Suggested time: 
10–30 minutes
Resources: 
Project Brief
Documents from Task 2
	Begin the Plenary by asking students to pick their best sketch and check it against the original project requirements. 
Use the following prompts, or choose different prompts depending on the details within the students’ sketches:
· Does your design create briquettes that fall within the desired size recommendation within the PDS?
· Given that your design will be operated by a lever, how have you designed this to be ergonomically friendly to the user?
· Have you considered how to prevent the aluminium swarf from clogging or damaging the system?
Remind students that it is important in engineering to be able to justify every decision. Ask students to find one annotation on their sketch and rewrite it so that it explains engineering reasoning. For example, rather than labelling a component as ‘stainless steel’, prompt students to explain that stainless steel is chosen for its high compressive strength or its resistance to the cutting fluids which will be found on the aluminium swarf.
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[bookmark: _Toc242283937]Task 3: Developing a manufacturing plan
In Task 3, students continue to develop their proposal. In Part A, students produce a detailed manufacturing plan – a professional Programme of Works – outlining the stages and considerations required to complete the manufacture of their swarf compactor. In Part B, they write a supporting statement justifying their planning approach and how they plan to manage the manufacturing process safely and efficiently.
By the end of Task 3, students should have a detailed Programme of Works describing the project phases, a Gantt chart showing the dates, duration and sequence of activities across the 6-weeks manufacturing, and a supporting statement presented as a structured report.
[bookmark: _Toc242283938]Preparation
	Resources provided
	Project Brief
Video (for reference) (https://vimeo.com/1233638315/0dbf0f8661)

	Equipment needed
	Calculators
Computer and internet access
Access to project planning software

	Safety factors
	None

	Prior learning
	It is assumed that first teaching and learning of the core content has taken place prior to commencing this project.
Students should have experience of using Gantt charts and know how to create a critical path analysis.
Students should know how to justify manufacturing methods, although this is a skill that is often poorly actioned in assessments.

	Common misconceptions
	· Project management tools are optional extras.
Truth: Some students treat Gantt charts, SMART goals or risk registers as admin paperwork. These tools are central to controlling time, quality, safety and resources.
· A Gantt chart needs to be completed at the start of the project as a ‘one-off’ document to show the team working on the project.
Truth: A Gantt chart is intended to be a working document that changes as the project evolves and takes different paths. It should have tangible milestones that can be measured to check progress throughout the duration of the project.
· The cheapest solution is the best one.
Truth: Engineers balance cost with safety, performance, reliability and manufacturability. Cost is important, but it is not the only driver.

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used.
Remind students to use the Remember! sections in the Project Brief as guides, if they require assistance.


[bookmark: _Toc242283939]Activity guide
	Introduction
SUGGESTED TIME: 
10 minutes
RESOURCES: 
Project Brief
Video
	This group discussion enables students to understand what is expected of them during Task 3 – developing their manufacturing plan.
Ask students to read through Task 3 in the Project Brief. 
Discuss some of the common planning pitfalls. For example: 
· providing only basic planning, with little consideration of timescales and tasks
· making limited use of Gantt charts or critical path analysis. 
What should students do instead?
· Produce a detailed Gantt chart with accurate timescales and costs.
· Provide well-justified manufacturing methods to demonstrate how they have met the requirements of the brief. 
· Show strong planning and understanding while also clearly addressing health and safety, quality control, manufacturing stages and waste management.
Although it is expected that students will have prior experience of Gantt charts and critical path analysis, quickly assess whether students understand what they are and how to use them by asking a few questions. For example:
· What is a Gantt chart?
It is a visual project management tool that maps tasks, timelines, dependencies and milestones for effective planning and tracking.
· What are the benefits of Gantt charts?
They simplify complex scheduling, clearly show who is doing what and when (resource allocation), and provide an overview of all stakeholders.
· What is the ‘critical path’?
It is the longest sequence of interdependent tasks in a project. 
· Why is it useful to identify the ‘critical path’?
It determines the project’s minimum completion time, allowing project managers to optimise resource allocation and mitigate risks to ensure that the project is completed on time.
Briefly discuss the requirements of a risk assessment. For example:
· What is a risk assessment?
It is a document identifying the likelihood and severity of hazards. In the workplace, a risk assessment is a legal requirement. It must be followed during practical processes.
· What is included in a risk assessment?
A risk assessment identifies possible hazards and associated risks that could cause harm to yourself and others. It gives control measures that can help eliminate or reduce the risk, to try to avoid accidents.
If there is time, look again at the other factors to consider in the video (02:01–02:56).

	Activity 1: Justify manufacturing methods
Suggested time: 
10 minutes

	This activity helps students to understand the importance of justifying manufacturing methods to demonstrate how they have met the requirements of a brief, and to practise that skill of justifying for themselves.
Start by explaining that it is important for engineers to be able to explain why a particular choice is the most efficient or the safest. The following is a basic example that you can share with students. 
· Basic planning: I will use a milling machine to make the block.
· High-level justification: A vertical milling machine will be used to manufacture the component to ensure that the compaction chamber faces are perfectly square. This is essential for maintaining a tight seal when compacting aluminium swarf.
Ask students to work on three further justification statements. Then review the statements and provide feedback as a class.
When comparing the justifications from the class, lead a discussion using open questioning to underpin why students have made the decisions they have. Also, challenge ideas using prompts where necessary. For example:
· If you are building a frame for the briquetting machine, why might you choose MIG welding over manual fixings such as nuts and bolts? 
Justification: Vibration resistance and permanent structural integrity.
· Why is sheet metal work appropriate for the frame rather than casting the part? 
Justification: Cost effectiveness and ease of replacing if there is an issue; weight saving.

	Activity 2: Complete Task 3 in the Project Brief
Suggested time: 
300 minutes
(5 hours)
Resources: 
Project Brief
Documents from Tasks 1 and 2
	Ask students to re-read Task 3 in the Project Brief. 
Advise students that they will have approximately 5 hours to complete a Programme of Works (Part A) and a supporting statement (Part B).
There is some flexibility in how Task 3 is completed. You may choose to set it as independent work to be done outside of lessons, you may run it over multiple classroom lessons, or you may use a combined approach. 
Students must work independently to develop their project management tools, calculate manufacturing timelines and compile their supporting documents. However, an open classroom environment should be maintained so that students can consult software user guides and technical reference data, as well as discuss technical issues as they arise.
Remind students that they will be mapping out the complete manufacturing lifecycle of their machine tool. This includes organising fabrication tasks into a logical sequence to ensure that foundational parts are machined before final assembly can begin. Students will also need to allocate the necessary tools, materials and labour resources for each stage of production to ensure that the project runs smoothly while remaining within budget constraints.
To help students to manage this block of work, suggest that they allocate their time as follows: 
· 3 hours for mapping the sequence of operations, estimating task durations and building the Programme of Works (Part A)
· 2 hours for drafting the supporting statement and risk mitigation plan (Part B). 
Encourage students who are unsure how to start their timeline to first list raw material procurement and primary machining operations, then to move on to subassemblies and surface finishing, and finally to consider quality testing.
To monitor progress during independent work, conduct two check-ins. 
· At 2 hours, review students’ draft timelines to check for logical sequencing errors, such as scheduling assembly tasks before component machining is complete. 
· At 4 hours, check that their resource allocation and cost estimates realistically reflect shop floor machinery availability, specialist tooling constraints and labour hours.
When circulating or reviewing progress, use targeted questions to challenge student planning. For example, ask then to consider: 
· what critical path dependencies exist between machining individual components and starting final assembly
· how they have accounted for lead times when ordering specialist raw materials or bought-in components
· what contingency time has been built into the schedule to manage machine downtime or fabrication delays.
When students are clear about the instructions, ask them to begin 
Task 3.
Remind students to save their project planning files at the end of each lesson.

	Plenary
Suggested time: 
10–30 minutes
Resources: 
Project Brief
Documents from Task 3
	Ask students to look at their manufacturing justifications and consider how they affect the project timeline. This can be completed as a class discussion or individually, with feedback given. You may wish to use the example prompts below, bearing in mind that these will vary depending on the manufacturing methods selected by students.
· If you chose MIG welding for the frame to ensure structural integrity, have you allowed time in your Gantt chart for the weld to cool? Also, have you allowed time for some form of non-destructive testing? 
· If you specified using a vertical milling machine for the machine tool to ensure that a tight seal is created when compressing to make the briquette, does your plan allow time to set up the milling machine, including carrying out safety checks and tool setting?
· How does choosing a more complex process, such as turning components on a centre lathe, affect your overall critical path compared with buying a pre-made component from a supplier?
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[bookmark: _Toc242283940]Task 4: Presenting a design and plan
Task 4 focuses on students preparing and delivering a presentation of their final design solution. They outline the key features of the machine, and present the Programme of Works, budget and materials used in their design. They also reflect on the challenges presented by the brief, how these were overcome and how well their design proposal addresses the Product Design Specification.
By the end of Task 4, students should have presented their findings and responded to questions. If the resources are available, presentations could be recorded and used for later review and reflection.
[bookmark: _Toc242283941]Preparation
	Resources provided
	Project Brief
Video (for reference) (https://vimeo.com/1233638315/0dbf0f8661)

	Equipment needed
	Computer and internet access
Video camera or recording equipment (optional)

	Safety factors
	None

	Prior learning
	It is assumed that first teaching and learning of the core content has taken place prior to commencing this project.
Students should have some experience of preparing and delivering presentations.

	Common misconceptions
	· When presenting findings, it should be focused on the solution.
Truth: The presentation is a chance to showcase the research and various iterations of design that have taken place prior to the final design.
· The client only cares whether it works.
Truth: Students may overlook the wider expectations. Clients care about cost, downtime, safety, repeatability and reliability, as well as functionality.

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used.
Remind students to use the Remember! sections in the Project Brief as guides, if they require assistance.


[bookmark: _Toc242283942]Activity guide
	Introduction
SUGGESTED TIME: 
10 minutes
RESOURCES: 
Project Brief
Video
	This group discussion enables students to understand what is expected of them during Task 4 – presenting their design and plan.
Ask students to read through Task 4 in the Project Brief. 
Address the misconception that the presentation should only focus on the solution. 
· Although the solution (in this case, a design for a manual, lever-action compaction device) should be covered sufficiently, the presentation is a chance to showcase the research and various iterations of design that have taken place prior to the final design. This helps to evidence strong planning, research and design, enabling students to demonstrate their technical understanding and justifying their final design solution.
· The presentation is when students will also demonstrate their project management skills, by presenting their Programme of Works, budget and material choices, and the ability to meet the requirements set out by a client.
· Encourage students to rewatch the part of the video explaining the question (02:57): Can you give an example of a trade-off engineers might need to make? 
Discuss some of the common presentation pitfalls. For example:
· reading from slides – this is a weak presentation skill
· overloading slides, using unclear visuals or applying inconsistent formatting.
What should students do instead?
· Encourage students to deliver confident, well-structured presentations using clear non-verbal communication and accurate technical language. This can be achieved by practising their presentations multiple times. 
· Remind students to give clear reflective explanations of how their designs meet the brief, including challenges faced and improvements.

	Activity 1: Present technical information
Suggested time: 
15 minutes

	This activity focuses on the skills of presenting and conveying technical information effectively. Students will prepare and give a 60-second presentation.
Point out that, in industry, an engineer must often explain a complex solution to a manager or client without a screen.
Ask students to prepare a 60-second verbal explanation (no slide deck) of one specific feature of their manual, lever-action compaction machine. They must focus on the following:
· Physical presence: standing firmly, making eye contact with the audience or video camera, using hand gestures to describe scale or movement.
· Verbal signposting: using phrases such as ‘First I will explain’, ‘The reason for this is’ and ‘In summary’.
Ask students to work in pairs. One student is the presenter; the other is the evaluator.
· Round 1 (2 mins): Student 1 presents their feature (e.g. the mechanical compaction method). They must use their hands to draw the machine in the air to help the listener visualise it.
· Feedback (1 min): Student 2 identifies one moment where the explanation was clear and one moment where they became confused because there was no visual aid.
· Round 2 (2 mins): Students swap roles. Student 2 presents a different feature (e.g. the safety guarding or the waste management process).
· Feedback (1 min): Student 1 provides feedback on the presenter’s vocal authority. Did they sound confident in their technical justification?
Bring the class together and highlight successful techniques witnessed during the activity. Use prompts, if necessary, to encourage discussion. For example:
· Without a slide deck, how did you ensure that your partner understood the dimensions of the machine?
· Which technical terms did you have to explain more clearly because you couldn’t point to a diagram/CAD drawing on a screen?
· How did it feel to maintain eye contact instead of looking at a board and reading text?

	Activity 2: Complete Task 4 in the Project Brief
Suggested time: 
180–200 minutes
(c.3 hours)
Resources: 
Project Brief
Documents from Tasks 1–3
	Ask students to re-read Task 4 in the Project Brief.
Advise students that they will have approximately: 
· 2 hours to prepare their presentation
· 30 minutes to deliver it and answer technical questions (20 minutes presenting and 10 minutes Q&A). 
You have the option of asking students to prepare their presentations either outside lessons or during multiple lessons. 
During lessons will allow you to create a collaborative workshop environment, so that students can work at a natural engineering pace as they organise their research, designs and production timeline into a coherent slide deck. Students can then practise their presentations in groups, and give their final presentation in front of a panel comprising yourself and fellow students. In this way, students can give and receive valuable feedback.
If students prepare their presentations outside lessons, set aside some lesson time for them to practise their presentations with their peers. Also, make arrangements for when each student will present and who will comprise the panel.
Also remind students that they will be presenting to a technical and non-technical audience, and must ensure that their explanations are clear to all.
Remind students to structure their presentations to showcase the complete lifecycle of their engineering project, ensuring that their mechanical designs, manufacturing workflows and costings are presented in a logical sequence. 
Encourage students to organise their slides to balance project overviews with precise technical specifications.
Ask students to begin Task 4.
Remind students to save their work at the end of each lesson.

	Plenary
Suggested time: 
10–30 minutes
Resources: 
Project Brief
	Ask students to reflect on their performance during the presentation and the Q&A session using the following prompts:
· When you were presenting, did you find yourself reading from the slide deck, or were you able to use the verbal signposting we practised in Activity 1?
· During the 10-minute Q&A session, how confident did you feel when justifying your material choices or manufacturing methods for the manual, lever-action compaction device?
· If you could start the two-hour preparation period again, which visual aid or CAD drawing would you make clearer to help the audience understand your design?
Close the session by reminding students that perfection is less important than progression. An engineer who can identify a flaw in their design and suggest an improvement often achieves more than someone who ignores potential issues.
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[bookmark: _Toc242283943]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.
Inclusion of weblinks 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#tab=documents
	City and Guilds
	October 2026

	Teaching Guide pages 4 and 34
	www.technicaleducationnetworks.org.uk
	TEN
	October 2026

	Teaching Guide page 6
	www.technicaleducationnetworks.org.uk/engineering-manufacturing/project-management/  
	TEN
	October 2026

	Teaching Guide page 6
	support.tlevels.gov.uk/hc/en-gb/articles/360015345420-Industry-placement-logbook-for-students
	GOV UK
	October 2026

	Teaching Guide page 8
	www.middlesexaerospace.com/
	Middlesex Aerospace
	October 2026

	Teaching Guide page 8
	www.sciencedirect.com/science/article/pii/S2212017314002813 (Copyright © 2014 BG Zulch. Published by Elsevier Ltd.)
	Science Direct
	October 2026

	Teaching Guide page 8
	www.leeds.ac.uk/online-courses-blog/22897/4-ways-engineering-managers-can-lead-major-projects
	University of Leeds
	October 2026

	Teaching Guide page 8
	www.ifm.eng.cam.ac.uk/insights/sustainability/
(Institute for Manufacturing, University of Cambridge)
	Institute of Manufacturing
	October 2026

	Teaching Guide page 8
	www.iso.org/home.html
	International Organization of Standardization
	October 2026

	Teaching Guide page 8
	www.bsigroup.com/
	British Standards Institution
	October 2026

	Teaching Guide page 16
	www.metals4u.co.uk/materials/stainless-steel/stainless-steel-round/1173-p
	Metals4u
	October 2026

	Teaching Guide page 16
	customfittings.com/products/20-mm-stainless-steel-round-bar-316-316l
	Custom Fittings
	October 2026

	Teaching Guide page 16
	steelstockholders-sheffield.co.uk/product/20-mm-diameter-316-stainless-steel/
	AMB Steels
	October 2026
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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: _Hlk153972608]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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