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	Route
	Engineering and Manufacturing

	Qualification
	T Level Technical Qualification in Engineering and Manufacturing (Core) 8730 https://www.cityandguilds.com/qualifications-and-apprenticeships/engineering/mechanical/8713-t-level-technical-qualification-in-engineering-manufacturing-processing-and-control#tab=documents 
T Level Technical Qualification in Maintenance, Installation and Repair for Engineering and Manufacturing (Level 3) 8712, version 1.4, March 2026, 610/0692/0 

T Level Technical Qualification in Engineering, Manufacturing, Processing and Control (Level 3) 8713, version 1.6 May 2026, 610/0971/4 

T Level Technical Qualification in Design and Development for Engineering and Manufacturing (Level 3), 8714, version 1.5 March 2026, 610/0516/2 

	Topic
	17 Project and programme management

	Specification coverage
	17.1 Principles of Project Management 
17.2 Roles and Responsibilities in Projects 
17.3 Project Planning and Control 


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 by suitably trained personnel 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: _Toc233195699]Introduction
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: _Toc220587846][bookmark: _Toc233195700]Topic purpose
This topic supports the delivery of the Engineering and Manufacturing common core component 17: Project and programme management. It is designed to help students develop the knowledge, skills, and behaviours required for effective project management.
The suggested teaching approach enables teachers to introduce the content required in component 17. Key areas covered include interpreting briefs, roles and responsibilities within a project, and project planning and control. A range of real-life examples is provided to support teaching and help students apply these concepts in a meaningful context.
The topic consists of a sequence of six lessons framed around a project brief which asks students to design a pneumatic gripper arm. Through the sequence of lessons, students consider the requirements of the projects, set SMART goals, organise themselves into project teams based on their skill set and create Gantt charts. Students also design a pneumatic gripper arm to meet the requirements of the brief but do not build a prototype.
Each lesson is designed to last approximately 90 minutes, although teachers may wish to adapt the activities to suit their students and teaching context. The lesson structure offers flexibility in terms of depth and delivery, and sessions can be split into shorter lessons where necessary. 
A blank version of the project workbook is also included. This allows centres to set their own workbook for a machine students can design, build and test. Extra lessons would be required to allow for manufacture if this approach were chosen.
Engineering project work relies on the accurate use of technical terminology. To address this, a glossary is included containing key terms that students are expected to use confidently and accurately when interpreting briefs, planning projects, justifying decisions and explaining their engineering reasoning.
There are also opportunities to build several essential skills that are developed during the course, including core skills, and general competencies for maths, English and digital skills, which have been highlighted in the learning outcomes and specification coverage. 
Students may encounter AI in their industry placements, as it is often used as a tool in project management. Where teachers choose to use AI, this should be done in line with institutional policies, and a clear distinction made between utilising to support teaching and learning and following Awarding Organisation guidance when completing assessed work. Providers must adhere to City & Guilds position statement on AI and Joint Council for Qualifications (JCQ) guidance on AI use in assessments.
[bookmark: _Toc220587847][bookmark: _Toc233195701]Industry importance
Project management skills are fundamental within engineering and are highly transferable across all engineering disciplines. Engineering projects can vary greatly in scale and complexity, ranging from small, short-term initiatives focused on improving efficiency or reducing costs, to large, multi-year projects involving many professionals from different sectors working collaboratively toward a shared objective. Understanding how to plan, organise and manage these projects effectively is essential.
Projects within the engineering and manufacturing sector play a crucial role in driving an employer’s efficiency, innovation and competitiveness. In a fast-paced and constantly evolving industry, well-managed projects enable companies to adapt to new technologies, improve processes and remain competitive in the marketplace. For T Level students, learning about project management provides insight into how technical ideas are turned into practical solutions that add value to a business. These skills help students understand deadlines, budgets, risk management and teamwork, all of which are essential for the successful delivery of engineering projects and long-term organisational success.
‘Effective project management is the backbone of a successful engineering project – it supports the translation of ideas into tangible outcomes, keeps the process organised, and ensures everything is finished on time, within budget, and to a high standard.
Andy Wilding, Technical Manager, Lyndhurst Precision Engineering
[bookmark: _Toc215584113][bookmark: _Toc233195702]Industry links
· City and Guilds: www.cityandguilds.com/tlevels/resources This website provides additional teaching, learning and planning resources for delivering the content of the Engineering and Manufacturing T Levels.
· The Association for Project Management (APM): www.apm.org.uk/blog/ This website has some useful articles about project management. 
· The Project Management Institute (PMI): www.pmi.org/blog This blog gives up-to-date information on project management.
· University of Leeds: www.leeds.ac.uk/online-courses-blog/22897/4-ways-engineering-managers-can-lead-major-projects This blog explores four key strategies that can help engineering managers successfully navigate the challenges of major projects. 
[bookmark: _Toc220587849][bookmark: _Toc233195703]Prior learning
Students may have completed a range of practical activities during Key Stage 3 and 4 in Science, and Design and Technology. Some students may also bring more technical experience, gained through a Level 2 Engineering qualification or personal interests, hobbies and skills.
While students are likely to have a basic understanding of computer-aided design (CAD) and engineering practices from the core elements of the programme, practical experience of project management is often limited. This is particularly true for real engineering challenges involving mechanical, electrical or electronic engineering. Exposure to these areas is more commonly developed through work experience or the completion of an industrial placement. For this reason, it is beneficial for students to complete this core element after undertaking some placement hours, as they will be able to draw on real-life scenarios and workplace guidance.
Given that the project brief focuses on designing a pneumatic gripper, it is assumed that students have a basic understanding of pneumatic system components, such as compressors, valves and actuators from spec area 9.3. Students are also expected to be familiar with fundamental mathematical principles, including calculating pressure to understand how much force a piston or cylinder can generate, from spec area 4.1.
Students will have developed practical and technical skills through other parts of the core curriculum; however, their familiarity with project management is likely to vary. While they may appreciate the importance of accuracy and goal-oriented work, prior knowledge of specific project management roles, responsibilities or digital project management tools is not required to engage successfully with these resources.
[bookmark: _Toc220587850][bookmark: _Toc233195704]Accessibility
[bookmark: _heading=h.o3mi67vrbs7u]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. 
Students' base level of general engineering knowledge may affect how much explanation is needed to make appropriate industry links. Drawing on the students' own experiences, including from their industry placements, will support this. Students' 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' experiences will help expose students to different experiences.

	Introduction



	Introduction




[bookmark: _Toc233195705]Learning outcomes and specification coverage
	Lesson
	Learning outcomes
	Specification coverage
	Skills and general competencies
	Links to other specification content

	1 – Interpreting project briefs
	Students will be able to:
explain the key purpose and scope of a given project brief;
state and sequence the main stages of the project life cycle for a given project proposal;
differentiate between requirements, constraints and measurable success criteria.
	17.1 Principles of Project Management 
	Core Skills
CSA. Interpreting and confirming project requirements 
CSC. Complying with the requirements and needs of a client’s brief
General competencies
English:
EC5. Synthesise information 
EC6. Take part in/lead discussions
	Supports application of learning and skills in the Employer Set Project and Occupational Specialism
1 Working within the engineering and manufacturing sectors 
2 Engineering and manufacturing past, present and future
12 Health and safety principles and coverage

	2 – Constraints, risks and collaboration
	Students will be able to:
define a project constraint and explain the potential impact of changes to one constraint on others;
estimate the cost of a project and ensure it remains within budget;
interpret a basic risk register;
identify benefits of effective team collaboration in a project environment.
	17.1 Principles of Project Management 
17.2 Roles and Responsibilities in Projects 
17.3 Project Planning and Control 
	Core Skills
CSA. Planning and scoping project parameters (e.g. timescales, resources, costs) 
CSB. Interpreting and using technical information and media 
CSC. Complying with the requirements and needs of a client’s brief
General competencies
English:
EC4. Summarise information/ideas 
EC5. Synthesise information 
EC6. Take part in/lead discussions
Maths:
MC2. Estimating, calculating and error spotting 
MC9. Costing a project
	Supports application of learning and skills in the Employer Set Project and Occupational Specialism
1 Working within the engineering and manufacturing sectors 
12 Health and safety principles and coverage
14 Professional responsibilities, attitudes and behaviour

	3 – Roles and responsibilities in projects
	Students will be able to:
identify key stakeholders (client, regulators, project team) and explain their interests in the project;
describe the key roles in an engineering project (including the project manager, design engineer, health and safety officer, build technician);
explain the responsibilities of each role, including planning, monitoring, finance, reporting and communication.
	17.1 Principles of Project Management 
17.2 Roles and Responsibilities in Projects 
	Core Skills
CSA. Developing project plans 
General competencies
English:
EC5. Synthesise information 
EC6. Take part in/lead discussions
	Supports application of learning and skills in the Employer Set Project and Occupational Specialism
2 Engineering and manufacturing past, present and future
12 Health and safety principles and coverage
14 Professional responsibilities, attitudes and behaviour

	4 – Teamwork and communication
	Students will be able to:
explain the importance of good communication within engineering teams;
produce 2D drawings to effectively communicate ideas;
create a role interaction map to summarise the flow of information between the key roles in an engineering project.
	17.1 Principles of Project Management 
17.2 Roles and Responsibilities in Projects
	Core Skills
CSA. Interpreting and confirming project requirements 
Planning and scoping project parameters (e.g. timescales, resources, costs) 
Developing project plans 
CSC. Designing proposals to meet set requirements
General competencies
English:
EC2. Present information and ideas
EC6. Take part in/lead discussions
Maths:
MC2. Estimating, calculating and error spotting 
	Supports application of learning and skills in the Employer Set Project and Occupational Specialism
1 Working within the engineering and manufacturing sectors 
14 Professional responsibilities, attitudes and behaviour

	5 – Project planning tools
	Students will be able to:
identify the resource requirements for a project, including time, budget, human resources, communication needs and production facilities;
create a Gantt chart showing tasks, durations, dependencies and milestones for the pneumatic gripper project;
explain and apply Critical Path Analysis (CPA) and Program Evaluation and Review Technique (PERT) to the pneumatic gripper project.
	17.1 Principles of Project Management 
17.2 Roles and Responsibilities in projects
17.3 Project Planning and Control 
	Core Skills
CSA. Developing project plans 
General competencies
English:
EC2. Present information and ideas
EC4. Summarise information/ideas
Maths:
MC2. Estimating, calculating and error spotting
MC8. Communicating using mathematics 
MC10. Optimising work processes
Digital:
DC4. Process and analyse numerical data 
	Supports application of learning and skills in the Employer Set Project and Occupational Specialism
1 Working within the engineering and manufacturing sectors 
14 Professional responsibilities, attitudes and behaviour

	6 – Project controls
	Students will be able to:
identify interdependencies in project tasks and explain the potential impact of a delay on the Critical Path;
develop a contingency plan to manage delays, risks or changing requirements;
explain how engineers monitor and control projects;
evaluate the success of a project.
	17.1 Principles of Project Management 
17.3 Project Planning and Control 
	Core Skills
CSA. Planning and scoping project parameters (e.g. timescales, resources, costs)
CSD. Evaluating how well project requirements have been met.
General competencies
English:
EC2. Present information and ideas
EC4. Summarise information/ideas 
Maths:
MC6. Understanding data and risk
	Supports application of learning and skills in the Employer Set Project and Occupational Specialism
12 Health and safety principles and coverage
13 - Business, commercial and financial awareness
14 Professional responsibilities, attitudes and behaviour
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[bookmark: _Toc233195706]Lesson guidance
[bookmark: _Toc220587851][bookmark: _Toc233195707]Lesson 1: Interpreting project briefs
This lesson introduces students to the foundational elements of a successful engineering project, focusing on how a project is interpreted and the structured process used to manage this. Students will deconstruct a project brief to clearly identify its core requirements, goals, constraints and success criteria. The lesson will also outline the complete project life cycle, detailing critical stages from initiation and planning through to final evaluation. Provide students with the glossary at the start of the topic as an introductory activity or after the first lesson as a plenary activity. 
[bookmark: _heading=h.i2wo5pe4fb12][bookmark: _Toc220587852]The lessons are based on the pneumatic gripper project but can be adapted to suit a different project or challenge. If your centre is using its own project, students should refer to their specific challenge information for any activities that mention the pneumatic gripper. A blank workbook is provided for teachers to edit and for students to complete. Please note that example answers and discussion points may not always apply. 
[bookmark: _Toc233195708]Preparation
	Resources provided
	Lesson 1 Slide deck
Lesson 1 Video (Managing an engineering project)
Workbook
Workbook (teacher version)
Workbook (blank)
Glossary

	Equipment needed
	Teacher projection facilities with sound 
Internet access for classroom activities
Mini whiteboards 

	Safety factors
	None

	Prior learning
	Basic understanding of pneumatic system components such as compressors, valves and actuators.

	Common misconceptions
	Technical expertise is the only skill that matters for engineers; ‘soft skills’ are optional. 
However, ineffective communication is consistently cited as primary driver of project failure. Therefore, engineers and Project Managers must be expert communicators, negotiators and leaders to manage diverse stakeholders (client, contractor, supply chain) and ensure a common understanding of the project goals.
The brief is a simple list of specifications; the engineer's job is to deliver the technical output. 
In reality, the brief is often incomplete or focused solely on technical output without fully articulating the underlying business need or desired future outcome. A common mistake is to fail to conduct thorough due diligence to uncover hidden assumptions and conflicting requirements. 

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used. 
Provide visual aids like diagrams and flowcharts for clearer understanding. 
Include exemplar completed activities to support feedback to students (where possible).
Allow for alternative assessment methods like presentations or written reports.
A partially completed version of the table for activity 1 could be provided for less confident students.


[bookmark: _heading=h.xdd7ufddas2g][bookmark: _Toc220587853][bookmark: _Toc233195709]Activity guide
	Introduction
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L1 Slide deck – slides 2–8
L1 Video 
	Display the lesson outcomes on slide 2 and talk through what the students will be covering in the lesson.
Ask students in small groups to discuss what is meant by project management and its purpose – the questions on slide 3 can be used to prompt thinking. Collect feedback to gauge students’ understanding before sharing the summary descriptions on slides 4 and 5.
Use slide 6 to discuss with students what is meant by a project brief. Where possible, link to students' industry placements by asking students to reflect on a project brief in a work setting or during an industry placement they encountered and the information it contained.
Show the Managing an engineering project video (https://vimeo.com/1204108902/d9300f8818) on slide 7. This video is intended to introduce to students to the main steps in an engineering project, through an interview with a lead design engineer. Use this video to introduce project management and the lifecycle of projects to students. It goes into details and gives specific examples, so it may be useful to return to specific sections throughout the following lessons where appropriate, to how engineers interpret project briefs and manage projects effectively. 
Explain to the students that whilst watching the video, they need to record the key points that are being discussed. Whilst doing this, they should focus on:
· what key information is contained in a brief;
· the responsibilities of the project planner;
· why planning tools are needed;
· importance of risk registers;
· what are the considerations when design decisions are made;
· why it is important to reflect on a project.
The video could be paused at key points to ask questions to check understanding. For example, do they know what a Gantt chart or SMART goal is? (Note: These concepts will be explored in greater detail in Lesson 2 and students will have an opportunity to complete their own Gantt chart in Lesson 5.)
After watching the video, quick questions could be asked to check they have recorded the key points in their notes such as:
· What is an engineering project brief? (A document outlining the project’s goals, requirements, budget, timeline and constraints so everyone understands what is expected.)
· What is the purpose of a risk register? (To identify risks, assess their likelihood/impact, and plan how to prevent or respond to them.)
Use the questions on slide 8 to lead a discussion on why the interpretation of a brief matters. Possible discussion points include:
· If a requirement in the brief is missed, the project may not come in on budget / on time / solve the issue / work effectively.
· Strong justification uses evidence, technical reasoning, cost or safety justifications. This ensures the requirements of a brief are fully considered and interpreted, making certain the end product meets a client’s needs.
A specific example of a project requirement (moving heavy material with two operators and a forklift truck) and a solution (using a hoist / crane mechanism to load billets into a machine) could be shown – Workplace design https://vimeo.com/1096187067 (specifically 03:18 to 03:48 secs). This provides students with an example of a strong justification as to why the improvement had been made (saving time, labour and machinery) to achieve a solution.

	Activity 1 – Spot the requirements
SUGGESTED TIME: 
20–25 minutes
RESOURCES: 
L1 Slide deck – slides 9–12
Workbook (or blank)
Workbook (teacher version)
	In this activity, students break down professional briefs into technical, commercial, operational and safety requirements.
Introduce pneumatic gripper using the video clip on slide 9. Discuss with students where they may have seen a pneumatic gripper arm being used to illustrate the range of roles they perform in industry.
Slide 10 contains a basic project brief. Point out to students that this is a very simple brief; real engineering briefs are much more detailed. Ask students to identify three requirements and one constraint that it contains. Answers are listed on slide 11. Students may need prompting to pick up the third requirement as this requires them to interpret the brief more deeply than just recalling what is stated in the text. Students could also be asked to categorise the requirements to check recall. For example, which of the requirements is a technical requirement? (Operate at 6 bar). 
Explain to students that over the series of lessons in this topic, they will step into an engineering design team role and undertake analysis, planning and justification (but will not actually make a product). 
If centres wish to set their own project challenge (for example, for a component students can physically create), a blank copy of the workbook is available. The following tasks can still be performed by referring to the same section within their workbook, but the example answers and some discussion points will not necessarily be relevant.
Display slide 12. Issue students with the project workbook and ask them to read Section 1: Introduction and industry context and Section 2: Task. This basic brief builds from the example shown in the slide deck and provides students with a complete project brief example to interpret. Students should then identify the core problem. (Apex Robotics’ existing gripper is damaging fragile plastic housings due to inconsistent pressure).
Examiner reports show that students often lose marks when asked to interpret project briefs because they:
· overlook key technical requirements; 
· misunderstand the problem;
· ignore budget, space or safety constraints;
· copy the brief without analysing it;
· include irrelevant information.
To address this, ask students questions to stimulate deeper thinking about the brief, such as, are there any safety constraints detailed within the project brief? If so, what are they? (Further question prompts can be found within the teacher version of the workbook.)
Students complete Lesson 1 Activity 1: Brief interpretation table within the workbook, which involves extracting all the requirements and constraints from the project brief and documenting it against the relevant headings. (Slide 6 could be displayed to help students classify the requirements correctly.) A challenge question is also included. Example answers are provided within the teacher version of the workbook. 
A partially completed version of the table could be provided for less confident students or the full table displayed for students to self-assess their own answers. 

	Activity 2 – SMART project goals
SUGGESTED TIME: 
20–25 minutes
RESOURCES: 
L1 Slide deck – slides 13–17
Workbook (or blank)
Workbook (teacher version)
	In this activity, students apply SMART principles and analyse how success is measured in engineering projects.
Use slide 13 to introduce the two key terms: goal (overall aim of the project) and success criteria (how success is measured). Explain that for each goal, there are likely to be several success criteria, such as cost limit met, no damage in testing, deadlines achieved. 
Display slide 14 and present the example goal. Students then write two success criteria for this goal. Discuss students’ criteria (examples provided on slide 15). 
[bookmark: _heading=h.4o6ihpawhoep]Use slide 16 to recap the concept of SMART goals, outlined in the video. For example:
· Specific: Zero cracked parts
· Measurable: 100% success rate over 50 test cycles
· Relevant: Reduces downtime for Apex Robotics.
Display slide 17. Students complete Lesson 1 Activity 2: SMART Project Goals within the workbook, which involves creating one SMART goal for their project and explaining how this meets the SMART criteria. Prompts are provided in the teacher guide, which can be used to stimulate students’ thinking. A challenge question is also included to explain how their SMART goal influences planning decisions. 
Example SMART targets and an answer to the challenge question are provided within the teacher version of the workbook. 

	Activity 3 – Match the stage
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L1 Slide deck – slides 18–20
	In this activity, students apply the project life cycle to their workbook.
Use slide 18 to introduce the six stages of a project life cycle. Contextualise the learning by asking direct questions linking back to the gripper project such as:
· Which stage involves building and testing the pneumatic circuit? (Implementation/Execution).
· Give one example of an activity that happens in the planning stage of the gripper project. (Setting the £150 budget or creating a Gantt chart).
Display slide 19. Students match the six scenarios (A-F) on the slide to the correct stage of the project life cycle.
Share answers on slide 20. Ask students to justify their answers:
· A – Monitoring. Tracks progress and adjusts plans
· B – Evaluation. Happens AFTER testing
· C – Planning. Includes resources and scheduling
· D – Initiation. This is always the first step
· E – Implementation. Manufacturing is building the design solution
· F – Reporting. Client updates can be in the form of a report, amongst others.
Challenge students to think deeper by asking questions such as: why is updating the Gantt chart a monitoring activity and not a planning activity? These are the changes that are made after the project has started and are added in as the project progresses. For example, if there is a delay with materials, this will affect further steps and potentially result in a delay to the overall completion date.) What is the difference between Evaluation (Scenario B) and Reporting (Scenario F)? (Evaluating is reflecting on what happened in the project to judge success, whereas reporting is updating the client at different steps in the project.)

	Plenary
SUGGESTED TIME: 
10 minutes
RESOURCES: 
L1 Slide deck – slides 21–22
	Display slide 21 – The broken robot mystery. In pairs, students interpret the scenario and write four things they need to ask a client with respect to requirements, constraints, success criteria and project life cycle stage to apply the content covered in the lesson. 
Learning can be formatively assessed by listening to discussion activities within pairs. Example answers:
· Requirement to clarify: What size components must the robot grip? (Alternatives: dimensions / pressure / cycle time.)
· Constraint to confirm: What is the maximum budget for repairs? (Alternatives: Constraints = time, safety.)
· Success criterion: The robot should complete 20 test cycles with no faults. (Alternatives: How will you measure success?) 
· Project life cycle stage to complete first and why: Initiation, because you must fully understand the problem before you can plan repairs.
Prompts can also be used to formatively assess students, such as:
· Which of the four questions you wrote for the client is the most important to ask first, and why?
· If you skip the Initiation stage, what is the biggest risk to your project?
Display slide 22 to recap what has been covered during this lesson. 
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[bookmark: _heading=h.ngtkhc46x3c0][bookmark: _Toc220587854][bookmark: _Toc233195710]Lesson 2: Constraints, risks and collaboration
This lesson focuses on the fundamental elements that shape and challenge engineering projects: constraints, risk and teamwork. Students will explore various project constraints such as budget, time, quality, safety and resources, understanding how these define the boundaries of the project. The lesson will then introduce risk management, covering the basic principles of identifying and assessing the likelihood and impact of potential problems and developing mitigation strategies. Finally, students will explore the importance of collaborative working. 
There are opportunities outlined for assessment throughout the lesson. In addition, consider using quick mini-plenaries/check-for-understanding questions to help confirm learner progress throughout the lesson.
[bookmark: _heading=h.dr4lj11o66to][bookmark: _Toc220587855]The lessons are based on the pneumatic gripper project but can be adapted to suit a different project or challenge. If your centre is using its own project, students should refer to their specific challenge information for any activities that mention the pneumatic gripper. A blank workbook is provided for teachers to edit and for students to complete. Please note that example answers and discussion points may not always apply. 
[bookmark: _Toc233195711]Preparation
	Resources provided
	[bookmark: _heading=h.2goipfkj7qr3]Lesson 2 Slide deck
Workbook
Workbook (teacher version) 
Workbook (blank)

	Equipment needed
	Teacher projection facilities with sound 
Internet access for classroom activities
Mini-whiteboards

	Safety factors
	None

	Prior learning
	Students should understand the six stages of a project lifecycle and how to interpret an engineering brief as covered in Lesson 1.

	Common misconceptions
	The required labour and technical expertise will be available as needed, assuming market conditions remain stable. 
In reality, the UK engineering and construction sector has long suffered from skills shortages in key technical and project management disciplines. It's a critical constraint. Miscalculating resource availability, especially for specialist roles or during periods of major concurrent projects leads to increased costs and delays.
The project team can just deal with problematic ‘issues’ as they arise, relying on the hero project manager to handle every crisis. 
In fact, effective risk management is a proactive, forward-looking process. It acts as a radar to scan for and address uncertain events before they become actual problems, allowing for better-planned mitigation or contingency actions.

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used. 
Provide visual aids like diagrams and flowcharts for clearer understanding.
Include exemplar completed activities to support feedback to students.
Allow for alternative assessment methods like presentations or written reports.
A partially completed version of the table for activity 1 could be provided for less confident students.


[bookmark: _heading=h.mmvnqd4c7jkb][bookmark: _Toc220587856][bookmark: _Toc233195712]Activity guide
	Introduction
SUGGESTED TIME: 
5–10 minutes
RESOURCES: 
L2 Slide deck – slides 2–8
	Display the lesson outcomes on slide 2 and talk through what the students will be covering in the lesson.
Use the quick recap quiz on slides 3–8 to check recall of key learning from the previous lesson about the key stages in a project lifecycle and how to interpret a brief. This knowledge will be built on in this lesson.

	Activity 1 – Project constraints
SUGGESTED TIME: 
40 minutes
RESOURCES: 
L2 Slide deck – slides 9–12
Workbook (or blank)
Workbook (teacher version)
	In this activity, students will look in detail at the constraints of a project.
Display slide 9. Ask students in small groups to list typical project constraints, where possible linking this to any real-life experience from work placements. They should then group the constraints into categories such as resources and quality. These constraints can then be shared to produce a class list
Display slide 10. As a group, did they miss any key constraints? More detailed understanding of constraints could be determined using questions which require deeper thinking, such as: Which of these constraints do you think is the hardest to manage, and why? What things have prevented you from reaching a desired outcome in a previous project?
Display slide 11. Ask students to list four specific constraints for an engineering project they have been part of / are aware of. As they share their findings, prompt students to think about how these constraints affected the requirements of the project. For example, for the pneumatic gripper arm brief, constraints include:
· Budget: Must stay under £150 for materials
· Time: The prototype must be completed within one week
· Safety: Operating pressure must stay below max safe limit
These constraints may mean that the engineering team cannot design the fastest / most productive machine.
Display slide 12. To look in detail at how costs act as a constraint and that remaining within budget is a requirement, students complete Lesson 2 Activity 1: Cost estimation within the workbook. 
This activity involves students using relevant websites to estimate the cost of materials to produce a pneumatic gripper. A list of suggested materials is included in the table, but students can add to/change the list if they have a different design in mind. Remind students that their design must remain under £150. Suitable websites include: https://uk.rs-online.com/web/c/pneumatics-hydraulics/ and https://www.metals4u.co.uk/. A challenge question is also included. 
Example answers are provided within the teacher version of the workbook. (Note: The prices listed within the example are roughly correct at the time of publishing, however, will vary depending on the students’ unique web searches. Consider increasing the budget if costs have increased over time.)
A partially completed version of the table could be provided for less confident students or the full table displayed for students to self-assess their own answers.
Performing calculations to manage a project successfully supports the skill of estimating, calculating and error spotting.

	Activity 2 – Risk management
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L2 slide deck – slides 13–15
	In this activity, students look at specific risks in engineering and risk management.
Display slide 13, which lists common engineering risks. Explain what is meant by a risk and the process of risk assessment. This can lead to a class discussion around risk management and any experiences the students have had in the workplace.
Explain that the process of risk assessment involves identifying a risk, assessing its likelihood (how probable it is to occur) and impact (how damaging), and then planning mitigation steps (what you will do to minimise the risk). Check for understanding using questions such as: 
· How is a risk different from a constraint? (A constraint is a known limit; a risk is a potential problem.)
· What does 'mitigation' mean in engineering terms? For example, if a component is faulty, what is the first action you would take to mitigate it?’ (Order spares, test on arrival)
Display the blank risk register on slide 14. Explain that the scoring system for the likelihood of a risk and its impact goes from 1–5 (1 being the lowest and 5 being the highest). Ask students to suggest what score they would assign to the likelihood column if a delay in materials was very likely to happen. For example, if a specific part had to be manufactured for them. (4 or 5) How would that differ to the score they would assign to the likelihood of a change of specification which is very unlikely to happen? (1 or 2). Explain to students that the scoring system is subjective, so the exact number they assigned may vary but should be in a similar region of the scale. A completed chart can be found on slide 15, which can be used for discussion.
The risk register is a formal, structured text created for the specific purpose of tracking threats and responses, which requires information to be summarised. This activity, therefore, supports the skill of summarising information.

	Activity 3 – Collaborative working
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L2 Slide deck – slides 16–17
	In this activity, students will focus on the key skill of collaboration and its importance in the workforce.
Display slide 16 and introduce the concept of collaborative working. Explain that in matrix working, individuals may report to more than one leader, such as the project manager and technical lead. Why might this occur? Draw on any experiences of work placements where students may have seen this structure.
When introducing collaborative technologies (Teams*, shared docs, Google Drive™ etc.) ask students if they have used any software that is cloud-based or a shared document that can be updated by multiple people at the same time. Refer to any systems that are used within your own establishment.
*Teams is a trademark of the Microsoft Corporation.
Finally, discuss the importance of communication structures. Why is over-communicating better than under-communicating? Why is this especially true on a tight deadline?
Display slide 17, which asks students to imagine that they are part of a team designing a new factory machine. Give students a few minutes to produce a short plan for how a team should communicate during the project before sharing their ideas. This could be done verbally or jotted down on paper.
Suitable plans could include:
· Giving daily updates during production and a weekly summary to the project manager
· Providing monthly reports for the client
· Using Microsoft Teams for quick messages and a shared OneDrive* folder for documents.
*OneDrive is a trademark of the Microsoft Corporation.
· Any team member experiencing a delay should report it within 30 minutes.
As an extension task, students could be given a copy of the research paper: www.sciencedirect.com/science/article/pii/S2212017314002813 Ask students to interpret and summarise the findings of the paper to justify the use of effective communication within project management. 

	Plenary
SUGGESTED TIME: 
10 minutes
RESOURCES: 
L2 Slide deck – slides 18–20
	Display slide 18, which presents students with the ‘conveyor belt crisis’ scenario and slide 19, the task. Give students five minutes to complete their three-part Emergency Plan. This task requires students to utilise all the knowledge they have gained throughout the lesson.
Pick a couple of groups to feed back to the class. Possible answers include:
· Constraint 1: Time – only 48 hours available.
· Constraint 2: Safety – conveyor cannot operate if it poses a hazard during repair.
· Risk: Faulty components
Mitigation: Check components before installation; order spares; test system immediately
· Communication: Share updates through a Teams group chat. The technician responsible reports delay directly to the Project Manager.
Display slide 20 to recap what has been covered during this lesson.


	Lesson 2: Constraints, risks and collaboration



	Lesson 2: Constraints, risks and collaboration




[bookmark: _heading=h.a2a34fed0bdc][bookmark: _Toc220587857][bookmark: _Toc233195713]Lesson 3: Roles and responsibilities in projects
This lesson introduces students to the personnel structure that drives engineering projects. Students will identify key stakeholders and explain their responsibilities and impact. Students will then apply these concepts to create a project team structure that assigns specific roles and responsibilities. 
[bookmark: _heading=h.2p7cid2hzw8z][bookmark: _Toc220587858]The lessons are based on the pneumatic gripper project but can be adapted to suit a different project or challenge. If your centre is using its own project, students should refer to their specific challenge information for any activities that mention the pneumatic gripper. A blank workbook is provided for teachers to edit and for students to complete. Please note that example answers and discussion points may not always apply. 
[bookmark: _Toc233195714]Preparation
	Resources provided
	Lesson 3 Slide deck
Lesson 3 Video (Roles and responsibilities in projects)
Workbook
Workbook (teacher version) 
Workbook (blank)

	Equipment needed
	Teacher projection facilities with sound 
Internet access for classroom activities
Mini whiteboards

	Safety factors
	None

	Prior learning
	An awareness of the types of roles that are available within engineering companies and the company structures for both large engineering employers and small and medium-sized enterprises (SMEs) would be beneficial.
The main stages in a project lifecycle and the use of documents such as a risk register and budget calculators, as covered in Lessons 1 and 2.

	Common misconceptions
	The Project Manager (PM) is expected to be the ultimate technical authority who can solve every complex design problem. 
However, in reality, the PM's role is primarily managerial. They are responsible for the triple constraint (time, cost, and scope), stakeholder communications, governance, and resource allocation. While they need a good understanding of the engineering principles, the Design Engineer holds accountability for the technical solution, design integrity, and meeting technical specifications. Blurring this line can lead to the PM micromanaging technical aspects, or, conversely, abdicating their core planning and leadership duties.

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used. 
Provide visual aids like diagrams and flowcharts for clearer understanding.
Include exemplar completed activities to support feedback to students.
Allow for alternative assessment methods like presentations or written reports.
A partially completed version of the table for Activity 1 and Activity 3 could be provided for less confident students.


[bookmark: _heading=h.3vdstvji3ftu][bookmark: _Toc220587859][bookmark: _Toc233195715]Activity guide
	Introduction
SUGGESTED TIME: 
10–15 minutes
RESOURCES: 
L3 Slide deck – slides 2–4
	Display the lesson outcomes on slide 2 and talk through what the students will be covering in the lesson.
Use slide 3 to discuss with students what is meant by a stakeholder and the common stakeholders involved in engineering projects. 
Display slide 4. Ask students who these would refer to for a particular project. For example, for the pneumatic gripper project, this would be:
· Apex Robotics: The company paying for and owning the final product.
· Delta Precision Ltd: The outside firm building the physical parts.
· Health & Safety (H&S) Authorities: Government/regulatory body checking legal compliance.
· Project Team: The engineers/designers doing the work.
· Assembly Line Operators: The people who will use the gripper every day.
Ask students to think about the different roles and interests of the stakeholders. For example, why would a subcontractor have a different interest in the project than the client? (The client’s highest priority is likely to be functionality and quality, whereas the subcontractor needs to balance these factors with profitability.)

	[bookmark: _heading=h.lr00bwd160rw]Activity 1 – Stakeholder mapping
SUGGESTED TIME: 
20–25 minutes
RESOURCES: 
L3 Slide deck – slides 5–6
Workbook (or blank)
Workbook (teacher version)
	In this activity, students map the role different stakeholders play in a project.
Display slide 5. To map the role of different stakeholders in the pneumatic gripper project, students complete Lesson 3 Activity 1: Stakeholder mapping, within the workbook. Ask students to add the stakeholder names to the initial column in the table (from the introductory task). Then map the role of the first stakeholder (Client: Apex Robotics) together on the board as an example, using the table on slide 6.
Example answers are provided within the teacher version of the workbook. A partially completed version of the table could be provided for less confident students, or the full table could be displayed for students to self-assess their own answers.
Example prompts that can be used to check knowledge and understanding include:
· What is the main requirement of assembly line operators? (Ease of use, reliability, safety).
· What potential conflict might arise between the design team and the H&S officer? (The design team may want a fast, cheap solution, however, often the H&S officer requires specific, expensive safety features and testing).

	Activity 2 – Project roles
SUGGESTED TIME: 
40–45 minutes
RESOURCES: 
L3 Slide deck – slides 7–9
Workbook (or blank)
Workbook (teacher version)
	In this activity, students look at the different roles people play in a project and their specific responsibilities.
Explain that every project team includes specific roles with clearly defined responsibilities. Use slide 7 to introduce common engineering project roles (project manager, design engineer, build technician, H&S officer) and their typical responsibilities. 
Show the Role and responsibilities within projects video (https://vimeo.com/1204109101/db939fc140) on slide 8. This video is intended to introduce students to the role and responsibilities of the engineering project manager and how they operate within a wider project team. It is based on an interview with a practising project manager, providing real-world context for project management in engineering. In the interview, the project manager discusses their role in initial planning, throughout the project and after the project has finished. Other roles in the engineering projects are introduced, and how the team communicates. Note that the interviewee talks through the roles involved; some descriptions vary slightly from the given on slide 7, as this can vary in industry.
After watching the video, quick questions could be asked to check understanding, such as:
· What is the main role of a project manager? (To plan, organise and manage the project, ensuring it is completed on time, within budget and to the required quality.)
· Name some other roles in an engineering project team. (Design engineer, build technician, health & safety officer, finance lead).
· What are some important skills for a project manager? (Communication and organisation.)
Point out that in larger engineering companies, roles such as the project manager, design engineer and H&S officer are usually carried out by different specialists. However, in smaller companies or SMEs, a single person may take on multiple roles. For example, the same engineer might manage the schedule, design the prototype, and complete the testing. However, the roles are still separate and have distinct responsibilities. Discuss how communication and documentation are essential – when one person wears several ‘hats’, keeping clear records and reporting become crucial for safety, quality and accountability.
Challenging questions could be asked to promote further discussion. For example, in a small team, what risks emerge when one person must take on the roles of both the finance lead and design engineer? (Conflict of interest – financial priorities (cost-cutting, budget control) may clash with sound engineering decisions (quality, safety, long-term performance). Limited strategic perspective – without diverse viewpoints, innovation, risk assessment, and long-term planning may suffer.)
Place the students into groups to represent an engineering project team. Students will work within these teams for many of the remaining activities described in the workbook.
Display slide 9. Students assign virtual project roles to each member of their gripper project team by completing Lesson 3 Activity 2: Roles, responsibilities and team communication, within workbook. Within their teams, students should discuss each of the project roles. For each role, they should list three key responsibilities of the role in the table. 
Students then identify their own skills and strengths, such as organised / has a high level of attention to detail / good communicator. Through discussions, they should assign a virtual role (or roles, if in teams of less than six) to each person in the group, adding these initials to the table and reasons for their choice. Students should then answer the reflective question provided.
Example answers are provided within the teacher version of the workbook. A partially completed version of the table could be provided for less confident students or the full table displayed for students to self-assess their own answers.
The responsibilities listed give an idea of the tasks allocated to each team member, however, this is a good opportunity to draw on experiences from students’ industry placements as each engineering company will have a different structure in relation to the size of the organisation.
This activity supports the skill of taking part in/leading discussions as students discuss the role in the team they are going to play.

	Plenary
SUGGESTED TIME: 
10–15 minutes
RESOURCES: 
L3 Slide deck – slides 10–11
Mini whiteboard
	Display slide 10 and review the six key responsibilities of engineering teams: communication, monitoring, planning, finance, reporting, quality control.
Provide students with a mini whiteboard on which they write the name of their virtual team role. If they have two roles, one can be written on each side.
Call out each responsibility in turn. The student(s) who leads on this responsibility in each team stands up. Choose one or two students to explain why and provide more detail on what they would do in this part of their role. Example answers below:
· Communication: Project Manager – The PM coordinates all team members and reports to the client. 
· Monitoring: Project Manager – The PM checks timeline progress, dependencies and delays. 
· Planning: Project Manager – The PM puts together initial planning documents and schedules, such as Gantt charts.
· Finance: Finance/Resource Lead – They manage the budget and ensure cost-effective choices. 
· Reporting: Communications Lead or PM – They produce documentation, meeting minutes and client reports.
· Quality Control: Build Technician / Design Engineer – They test the prototype and check tolerances, fit and reliability.
Display slide 11 to recap what has been covered during this lesson.


	Lesson 3: Roles and responsibilities in projects



	Lesson 3: Roles and responsibilities in projects



[bookmark: _heading=h.3ultjr1uiz8]
[bookmark: _heading=h.lfhad3qfassa][bookmark: _Toc220587860][bookmark: _Toc233195716]Lesson 4: Teamwork and communication
Building on the team structure concepts introduced in Lesson 3, this lesson explores the importance of effective communication within a project team. It focuses on how clear and consistent communication helps ensure that a project is completed efficiently, safely, on time, and within budget. The lesson also examines how challenges and issues that arise during a project should be identified, communicated, and resolved.
[bookmark: _heading=h.qjlbci7rx04z][bookmark: _Toc220587861]The lessons are based on the pneumatic gripper project but can be adapted to suit a different project or challenge. If your centre is using its own project, students should refer to their specific challenge information for any activities that mention the pneumatic gripper. A blank workbook is provided for teachers to edit and for students to complete. Please note that example answers and discussion points may not always apply. 
[bookmark: _Toc233195717]Preparation
	Resources provided
	Lesson 4 Slide deck
Workbook
Workbook (teacher version) 
Workbook (blank)

	Equipment needed
	Teacher projection facilities with sound 
Internet access for classroom activities
Mini whiteboards

	Safety factors
	None 

	Prior learning
	An understanding of the main project roles within engineering projects and some examples of methods of collaborative working as covered in Lessons 1-3.
How to calculate pressure (Pressure = Force / Area) to understand how much force a cylinder or piston can exert. Students should have this knowledge from GCSE science.  

	Common misconceptions
	Teamwork is natural and doesn't require maintenance. 
However, in reality, teams are dynamic systems that degrade over time without continuous maintenance. Assuming initial cohesion will persist is a dangerous mistake. High-performing teams must regularly revisit goals, clarify roles and responsibilities, assess team dynamics, and work to build trust through deliberate actions, not just time.

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used.
Provide visual aids like diagrams and flowcharts for clearer understanding.
Include exemplar completed activities to support feedback to students.
Allow for alternative assessment methods like presentations or written reports.


[bookmark: _heading=h.gkh0ih1u5imi][bookmark: _Toc220587862][bookmark: _Toc233195718]Activity guide
	Introduction
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L4 Slide deck – slides 2–4
	Display the lesson outcomes on slide 2 and talk through what the students will be covering in the lesson.
Remind students that clear communication prevents delays and misunderstandings and is a key part of collaborative working. Ask students to recall different forms of communication that are used within engineering teams to produce a class list. This could be grouped into types of communication, such as daily briefing, and communication tools, such as shared drives. Encourage students to think about specific communication tools used within your establishment and any they experienced whilst on placement. 
Display slide 3, which provides a summary of engineering team communication methods. Ensure students are aware of the differences between the information likely to be shared at a daily stand-up meeting compared with a weekly progress update:
· Daily stand-ups – quick (often 10 minutes or less) and focussed (what I did, what I will do, what may get in the way). 
· Weekly Progress Updates - formal, usually documented, and review metrics (time, cost, scope).
Hold a discussion on why communication is essential. Possible questions to stimulate discussion:
· What happens in a project when the engineer forgets to tell the client that the delivery will be late? (Anger, loss of trust, wasted effort).
· What is the most important thing to communicate immediately when a delay is confirmed? (The new date of completion, then why it has happened and what is being done to put it right.)
· How does poor communication directly affect the budget or timeline? (Slows timeline, likely to increase budget)
Ask students to discuss in their project teams the scenario presented on slide 4 – they must contact the client to advise them that the expected delivery date is going to be late. Give the groups two to three minutes to come up with ideas on how they will deliver this message to the client (set up a specific meeting / video call) and the way the information should be presented (politely, clearly and concisely). In the call, they could also reiterate the commitment of the team/company to the project, and the fact they are doing everything they can to solve the issue, as well as talking about steps they might take to reduce the risk of this happening in future; to show they are learning from the experience.
Students should then present / provide the update to another group. After presenting their ideas, ask students to reflect on how that made them feel (as an engineer) and how they felt the update was received by the client.

	Activity 1 – 2D drawings
SUGGESTED TIME: 
20–25 minutes
RESOURCES: 
L4 Slide deck – slides 5–6
Workbook (or blank)
Workbook (teacher version)
	In this activity, students produce 2D drawings to effectively communicate ideas.
Display slide 5. Discuss the use of 2D drawings as a way of communicating technical engineering information between team members and the benefits of doing so (clear plan to work from/idea to discuss, reduces misunderstanding, provides documentation to help traceability/accountability). Encourage students to share any experience they have had in placements regarding the use of 2D drawings.
Display slide 6. Students complete Lesson 4 Activity 1: Concept development within the workbook. Students create one or two concept sketches of their design ideas for the project gripper. This task is expected to be completed manually (paper and pencil) and is to capture the ideas the students have gathered to ensure they have understood the brief fully. Alternatively, students could be provided with the opportunity to use a CAD programme to design their pneumatic grippers.
Students must ensure the design has labelled dimensions, an explanation of the gripper mechanism, the required force shown and a breakdown of the materials used for each part.
Choose a few examples to review as a class. Ask students to briefly explain their design idea before guiding a short class discussion using prompts such as:
· Does the design clearly respond to the project brief requirements?
· Are the dimensions labelled clearly and within the working envelope?
· Is the gripping mechanism understandable from the drawing?
· Has the student identified the materials or components required?
· Does the design appear safe and realistic to manufacture?
Encourage constructive peer feedback by asking students to identify one strength of the design (e.g. dimensions are labelled well and show the design fits within the working envelope) and one suggestion for improvement (e.g. the mechanism is difficult to understand from the sketch – can you add labels or arrows showing the movement?).
Common mistakes students may make include:
· Forgetting to label dimensions or scale.
· Not indicating how the pneumatic force moves the gripper.
· Designs that exceed the size constraints in the brief.
· No explanation of materials or components used.
· Drawings that show a concept but do not clearly communicate how it works.
If time allows, students should refine their sketches based on the feedback, improving labels, dimensions or explanations. This helps reinforce that engineering drawings are iterative documents that improve through review and discussion. An example design is included in the teacher version of the workbook.
As an extension task, students could include a simple force calculation to estimate grip pressure. Remind students that the gripper arm needs to have a maximum gripping force of 1.5N. This helps support the skills of estimating, calculating and error spotting.

	Activity 2 – Priorities
SUGGESTED TIME: 
30 minutes
RESOURCES: 
· L4 Slide deck – slides 7–8
	This activity is designed to check understanding of role responsibilities under pressure.
Display slide 7. Read through the mini scenario where testing must be delayed by 48 hours. Students draft a response for how each of the listed roles should respond to the delay. Possible answers:
· Project Manager – Update the Gantt chart, notify the client of the delay, assess which dependent tasks (testing, evaluation) will shift, and introduce temporary work (documentation, calculations), log the delay in the project record, update shared documents, and note changes for next week’s report.)
· H&S officer – Reassess safety implications of the longer cylinder, check force/pressure risks, ensure modifications remain compliant, and create an updated risk assessment.
· Resources/ Finance Lead – Assess cost impact of 24-hour delay: machine downtime, labour rescheduling, potential redesign. Confirm whether the contingency budget needs to be used and provide an updated cost forecast to the Project Manager.
· Build Technician – Pause prototype assembly, reorganise tasks that can continue (e.g., preparing fixtures), assist the design engineer with measurements, and be ready to resume once dimensions are confirmed.
Share answers to ensure students are clear on the specific responsibilities of each role before moving on to the next task.
Display slide 8. In their project teams, students assume the role previously assigned to them. Through this discussion, they will challenge the priorities of the other team members when faced with adversity. This role-playing scenario will result in the students having to manage trade-offs and consider the wider implications of last-minute changes and how to react to them under pressure.
Explain that before they start the task, they need to consider what unique challenges this design issue creates for them in their specific role.
Advise the group that they have 10 minutes to discuss the concerns from their unique viewpoint and create a plan for each person in their role of an immediate takeaway and what they need to do as a priority. An example of the dynamics of this conversation could be:
· The design engineer wants to tell the client immediately. The project manager might challenge this: ‘Wait! If you tell them now, before I’ve recalculated the costs, we look like we don't have a plan. Give me two hours.’
· The build technician wants to see if anyone else can complete the work that is required immediately. The H&S officer might challenge this: ‘No one can touch the tools until I've cleared that they have had a full induction and are health and safety trained on our systems. If you start now without this, I must report a breach’
On completion of this activity, students / groups can relay their immediate actions to the class and see if there is any commonality between answers, which can lead to discussion around what the best or preferred method would be. 
This activity supports the skills of taking part in and leading discussions

	Activity 3 – Mapping team interactions
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L4 Slide deck – slide 9
	This activity is designed to demonstrate how information flows between roles during a project.
Explain to students that in real engineering projects, problems rarely affect just one role. Delays, safety issues or design changes usually require multiple roles to communicate and coordinate.
In their project teams, ask students to write down the key roles in their team on a large piece of paper. Students create a role interaction map by drawing arrows between the project roles to show who would need to communicate with whom during the pneumatic gripper arm project. For each arrow, students should label what information is shared, and when it needs to be shared. Slide 9 can be used to show students how this task could be started. Acceptable interactions include:
· Design Engineer → Project Manager
· Information: Design changes affecting size, pressure, materials
· Timing: Immediately when identified
· Project Manager → Client (Apex Robotics)
· Information: Delays, risks, progress updates
· Timing: At agreed reporting points or when exceptions occur
· Design Engineer → H&S officer
· Information: Changes affecting pressure, force, or movement
· Timing: Before testing or prototyping
· H&S officer → Build Technician
· Information: Updated safety controls, testing limits
· Timing: Before any physical testing
· Build Technician → Project Manager
· Information: Build issues, delays, component faults
· Timing: As soon as a problem is identified
· Finance Lead → Project manager
· Information: Current budget, contingency budget
· Timing: Weekly or after changes
Ask students questions to check their understanding of the diagram, such as:
· Which role is most likely to cause a project delay if they fail to communicate properly? Why? (The Design Engineer, as the team could continue building or testing an incorrect component, causing rework and delay. Or the build technician if faults aren’t reported promptly.)
· Which role is most likely to create a safety risk if information is not shared in time? Why? (The H&S officer, as testing could take place under unsafe pressure or conditions. Or the build technician if unsafe practices aren’t reported.)
· Why shouldn’t everyone contact the client directly? (Inconsistent messaging, confusion, suggests loss of control)

	Plenary
SUGGESTED TIME: 
5–10 minutes
RESOURCES: 
L4 Slide deck – slides 10–11
	Display slide 10. Students reflect on what role they believe is the most critical to the success of an engineering project and why. (For example, the Project Manager role is most critical because they maintain communication, control delays and keep the team aligned with the brief.)
Display slide 11 to recap what has been covered during this lesson.
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[bookmark: _heading=h.uxydu44zwy0u]
[bookmark: _heading=h.3ywcu3qn5qr3][bookmark: _Toc220587863][bookmark: _Toc233195719]Lesson 5: Project planning tools
This lesson introduces students to project tools used for scheduling and resource allocation. Students will first identify all necessary resource requirements for a project covering time, budget, human resources and training needs. They will then produce a detailed Gantt chart for the pneumatic gripper project, clearly showing tasks, duration, dependencies and key milestones. Finally, they will apply the project management techniques Critical Path analysis (CPA) and Program Evaluation and Review Technique (PERT) to accurately identify and prioritise the most time-sensitive tasks required for project completion.
[bookmark: _heading=h.jljvxwx26nbs][bookmark: _Toc220587864]It could be beneficial to ask a project manager to come into the lesson to deliver a session on tools, or to ask an industry partner to share some documents to show in class. This would enable the demonstration of real-world industry focussed Gantt charts, CPA and PERT.
The lessons are based on the pneumatic gripper project but can be adapted to suit a different project or challenge. If your centre is using its own project, students should refer to their specific challenge information for any activities that mention the pneumatic gripper. A blank workbook is provided for teachers to edit and for students to complete. Please note that example answers and discussion points may not always apply. 
[bookmark: _Toc233195720]Preparation
	Resources provided
	Lesson 5 Slide deck
Lesson 5 Gantt chart spreadsheet
Workbook
Workbook (teacher version)
Workbook (blank)

	Equipment needed
	Teacher projection facilities with sound 
Internet access for classroom activities
Access to Excel / Google Sheets™ /Gantt-chart generator/ project management software
Mini whiteboards

	Safety factors
	None 

	Prior learning
	An understanding of the main project roles within engineering projects and examples of methods of collaborative working as covered in Lessons 1–4.

	Common misconceptions
	A long bar on the GANTT chart means a task requires many resources or high effort. 
However, in fact, the bar length only represents duration (elapsed time). A task with a four-week bar may only require 16 hours of actual work spread out over that time (e.g., 3D printing a prototype), while a two-day task bar might require five engineers working full-time. Mistaking duration for hours/effort leads to poor resource allocation and unrealistic budgets.

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used. 
Provide visual aids like diagrams and flowcharts for clearer understanding.
Include exemplar completed activities to support feedback to students.
Allow for alternative assessment methods like presentations or written reports.
A partially completed version of the table for Activity 1 could be provided for less confident students.


[bookmark: _heading=h.bysetsts076j][bookmark: _Toc220587865][bookmark: _Toc233195721]Activity guide
	Introduction
SUGGESTED TIME: 
5–10 minutes
RESOURCES: 
L5 Slide deck – slides 2–3
	Display the lesson outcomes on slide 2 and talk through what the students will be covering in the lesson.
Display slide 3. Ask students to think about the pneumatic gripper project. Discuss what they need to do (tasks) and what they would need to do this. This introduces the concept of resource requirements. For example, if you need to machine a part, what do you need? (Material, lathe/mill, machinist, money to pay the machinist.)

	Activity 1 – Resources
SUGGESTED TIME: 
10–15 minutes
RESOURCES: 
L5 Slide deck – slides 4–5
Workbook (or blank)
Workbook (teacher version)
	In this activity, students will look at the different resources required to complete a project.
Display slide 4. Explain that every engineering project requires clear knowledge of its resources before planning begins. Talk through the six main types of resource. 
To check understanding, ask questions such as:
· Give a specific example of a training need for the gripper project. (Specialist pneumatic handling safety protocol).
· Why are communication needs listed as a resource? (It takes up time and cost, such as a formal weekly meeting).
Display slide 5. Students complete Lesson 5 Activity 1: Resource planning within the workbook. Students list one example for the pneumatic gripper project for each resource category. This involves students extracting the requirements and constraints from the project brief and documenting it against the relevant headings. Students will also need to make assumptions about the training needs and facilities and equipment. Encourage students to think of themselves when considering training needs and think of the provider's facilities when considering facilities and equipment. Example answers are provided within the teacher version of the workbook. 
A partially completed version of the table could be provided for less confident students or the full table displayed for students to self-assess their own answers. 
This activity supports the skill of summarising information/ideas.

	Activity 2 – Gantt charts
SUGGESTED TIME: 
35–40 minutes
RESOURCES: 
L5 Slide deck – slides 6–9
Gantt chart spreadsheet 
Workbook (or blank)
Workbook (teacher version)
	This task is designed to introduce the use of Gantt charts in project management.
Display slide 6 and introduce the purpose of a Gantt chart. Explain that it provides a visual timeline of what happens within a project, when, and how long it takes. Talk through the key features which should be included. Remind students of the videos they have watched featuring Lyndhurst Precision Engineering – they used Gantt charts for planning and monitoring their projects. 
Display slide 7. This shows an extract of a Gantt chart produced for a small engineering project. The Gantt chart spreadsheet file is supplied. Talk through the key information contained in the spreadsheet, such as the tasks that need to be completed, who is involved with completing each task and the dependency of one task on another. 
Then point out the key features of the Gantt chart (Students may find it easier to interpret the chart if columns C–G are hidden in the spreadsheet). 
Explain that the elements on the y-axis are the tasks that need to be completed and the timescale is shown on the x-axis. Point out that, in some cases (see week 5), the bars overlap as some tasks can occur at the same time (concurrency). There is also a small amount of time added at the end of this project (see week 6) as a contingency (two days) to ensure the project is completed on time even if there is a minor delay. 
Explain that in larger projects, contingency time may be allocated at several milestones along the project, such as after the design is created, to help ensure the project remains on track.
Check understanding using questions such as:
· What does the length of a bar on the Gantt chart tell the Project Manager? (How long a task will take and when it will occur)
· What does it mean if two tasks are shown as 'concurrent'? (They happen at the same time and don't depend on each other.)
Display slide 8. Students complete Lesson 5 Activity 2 – Project Planning Using Digital Tools within the workbook. This requires students to produce a digital Gantt chart for their pneumatic gripper project. This can be completed on any relevant digital package available to the students, such as Excel, Google Sheets™ (https://support.google.com/docs/answer/12935277) or a Gantt-chart generator. Slide 9 can be used to support students who require further support with the activity. 
On completion of their Gantt charts, students should use the six bullet points within the workbook as a checklist to ensure they have included all the information required and answer the key planning questions. Example answers are provided within the teacher version of the workbook. 
A Gantt chart is a mathematical diagram used for scheduling and optimising work processes. Constructing a digital Gantt chart supports the skills: communicating using mathematics, optimising work processes and analysing numerical data.

	Activity 3 – Critical Path Analysis
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L5 Slide deck – slides 10–13
	This activity introduces the role Critical Path Analysis (CPA) plays in the management of projects. 
Display slide 10 and introduce Critical Path Analysis (CPA). Explain that this is the longest sequence of dependent tasks within a project and determines the minimum possible project duration. Emphasise that any delay on this path delays the entire project. For example, in house construction, the Critical Path includes digging foundations, building walls, and installing the roof, but not necessarily painting walls or tiling.
Display slide 11. Talk through the key terminology used in CPA. 
This video www.youtube.com/watch?v=vV3YUaUg5i8? (up to 03.10) provides a useful introduction to CPA and how to identify a Critical Path.
Display slide 12, which has an example of a Critical Path. Make clear to students that tasks not on the Critical Path may have float (flexibility) and tasks on the Critical Path have no float. Project Managers must focus on critical tasks first. Ask students: 
· What is the total length of the Critical Path? (9 days)
· If a task has a 'float’, what is the Project Manager allowed to do with that task? (Delay or reschedule it without affecting the overall project deadline.)
· Why is the Critical Path the most important thing for the Project Manager to monitor? (As any delay will delay the entire project.)
· What happens if one task on the Critical Path is delayed by two days? (The whole project is delayed by two days.)
Display slide 13. Students complete their own CPA using their Gantt chart. For example: Develop concept sketches  Select materials and components  Produce finished design

	Activity 4 – PERT
SUGGESTED TIME: 
10–15 minutes
RESOURCES: 
L5 Slide deck – slides 14–17
	This activity introduces the use of the Program Evaluation and Review Technique (PERT) in the management of projects.
Display slide 14 and introduce PERT. Explain that CPA assumes perfect time estimates, but engineering tasks are uncertain. PERT uses three-point estimating (Optimistic, Pessimistic, Most Likely times) to give a more realistic, weighted expected duration for uncertain tasks. 
Display the PERT formula on slide 15. Ask students why we use the 'Most Likely' time (M) four times in the PERT formula. (To weight the estimate towards the most probable duration, taking into consideration uncertainty).
Display slide 16 and talk through the worked example. The prototype build has been allocated three days on the Gantt chart. (The Gantt chart could be reshown to illustrate this.) Remind the students that 'M' is usual working conditions – so 3 days, we estimate 2 days for everything going smoothly 'O' and five days for delays 'P'. When they complete the calculation (3.3 days), it shows that 3 days is about right. Ask students to calculate what happens to the expected time if the 'P' time is significantly different. For example, for 10 days for 'P', this means the expected time increases to 4 days.
Display slide 17. To ensure students are confident with this technique, students choose one task from their Gantt Chart and estimate how long it will take to complete using the PERT calculation. This activity supports the skill of estimating, calculating and error spotting.

	Plenary
SUGGESTED TIME: 
10–15 minutes
RESOURCES: 
L5 Slide deck – slides 18–20
	Display slide 18. Hold a class discussion on the benefits and limitations of the planning tools that have been covered in this lesson. Divide the class into 3 equal teams, one team focussing on the Gantt Chart, one on Critical Path Analysis, and the last on Program Evaluation and Review technique. Students within the group create a brief presentation (2 mins) on the benefits of their project planning tool. The groups that are listening to the presentation devise questions to ask about the limitations for the given project tool. 
Display slide 19. Ask students to explain in one sentence how the resources – Gantt charts, CPA, and PERT – are all connected. (Resources determine task length, which is managed by the GANTT/CPA timeline, with PERT calculating the risk and uncertainty of that length.)
Display slide 20 to recap what has been covered during this lesson.


	Lesson 5: Project planning tools



	Lesson 5: Project planning tools 




[bookmark: _heading=h.3fwnx4t8v9uo][bookmark: _Toc220587866][bookmark: _Toc233195722]Lesson 6: Project controls
This lesson addresses the dynamic nature of engineering project management, focussing on anticipating change and how to respond to it. Students will first plan for task interdependencies, understanding how changes in one task ripple through and affect others within the project plan. The lesson will then develop students' practical strategies around creating robust contingency plans to proactively manage potential delays. Finally, students will justify the decisions they have made throughout the project and reflect on whether the project was successful by analysing sample testing results. Students will discuss the importance of reflecting and evaluating at the end of an engineering project and discuss areas for improvement.
[bookmark: _heading=h.v92i32k6863r][bookmark: _Toc220587867]The lessons are based on the pneumatic gripper project but can be adapted to suit a different project or challenge. If your centre is using its own project, students should refer to their specific challenge information for any activities that mention the pneumatic gripper. A blank workbook is provided for teachers to edit and for students to complete. Please note that example answers and discussion points may not always apply. 
[bookmark: _Toc233195723]Preparation
	Resources provided
	Lesson 6 Slide deck
Workbook
Workbook (teacher version)
Workbook (blank)

	Equipment needed
	Teacher projection facilities with sound 
Internet access for classroom activities
Mini whiteboards

	Safety factors
	None 

	Prior learning
	An understanding of the main project roles within engineering projects and some examples of collaborative working as covered in lessons 1–5, including the use of project planning tools, Gantt charts and CPA.

	Common misconceptions
	Creating a Gantt chart automatically identifies the Critical Path. 
In fact, the Gantt chart is a visual output (a time-phased bar chart). Identifying the true Critical Path, the longest sequence of activities that determines the project's shortest duration, requires a proper Critical Path Analysis (CPA) first. Relying only on a Gantt chart can hide technically critical tasks.

	Accessibility
	Seek to ensure wide representation for any visiting speakers and case studies used.
Include exemplar completed activities to support feedback to students.


[bookmark: _heading=h.jtmsijvaco8r][bookmark: _Toc220587868][bookmark: _Toc233195724]Activity guide
	Introduction
SUGGESTED TIME: 
5–10 minutes
RESOURCES: 
L6 Slide deck – slides 2–4
	Display the lesson outcomes on slide 2 and talk through what the students will be covering in the lesson.
Display slide 3 to introduce the concept of interdependencies and the impact of delays. Use the example of a how a delay in producing a final design has a knock-on effect causing a chain of delays. Ask students to share any examples of where they may have seen this happen in the workplace or other relevant examples such as having building work carried out.
Display slide 4. Introduce the main types of task dependencies Finish-to-Start (FS), Start-to-Start (SS) and Finish-to-Finish (FF) relating them back to the Gripper Project tasks. For example, ask students can you test if there will be damage caused to the part before having manufactured a suitable gripper design? Which dependency does this illustrate? (No. This illustrates the most common dependency: Finish-to-Start).

	Activity 1 – Interdependencies
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L6 Slide deck – slides 5–6
Workbook (or blank)
Workbook (teacher version)
	In this activity, students identify interdependencies within their project and discuss the impact of these delays.
Use slide 5 to reshow the CPA example calculation from lesson 5. Remind students that this takes a total of 9 days, and because these tasks depend on each other, they form the Critical Path. Ask students what the effect will be on the project end date if a task on this Critical Path is delayed by three days. (The project is delayed by three days – the Critical Path now has a cumulative duration of one to two days.)
Re-introduce float (slack) as a safety buffer. Float is the amount of time a task can be delayed without affecting the overall project deadline. Explain to students that a delay on a non-critical task is not a problem if it stays within its float. However, if the delay uses up all the float, the task can start to delay the overall project. At this point, the task becomes critical. It effectively becomes part of the Critical Path and starts to control the project finish time.
Explain to students that at the same time as following the Critical Path on slide 5, there is another task running in the project to prepare the project presentation. This task takes two days, but it has two days of float, meaning it can be delayed by up to two days without affecting the overall project deadline. Ask students to consider what happens if this task is delayed:
· 1-day delay (Project remains on time as float absorbs the delay.)
· 2-day delay (Float fully used, but the project still finishes on time.)
· 3-day delay (Presentation now finished later than the testing phase, which means the entire project is delayed.) At this point, the presentation task has effectively become part of the new Critical Path, because it is now one of the tasks determining the overall project duration. Any further delay to this task will directly delay the overall project, just like the original critical tasks.
Display slide 6. Students identify a task within their project and describe three other tasks that would be affected if it were delayed. Example task selected – produce prototype:
· Testing – knock-on delays in functional testing as prototype not ready.
· Evaluation – cannot evaluate model when planned if testing shifts later 
· Reporting – client meeting to share findings rescheduled for a later date 
Encourage students to share their examples and determine which of the examples would result in a new Critical Path if a non-critical task was selected. For example, a delay in writing a user’s manual could result in a new Critical Path (like the presentation example above).
To deepen understanding of how interdependencies and possible delays are taken into account in project management, students could watch the video – www.youtube.com/watch?v=QNb2Ni92Kd0 (up to 2.00) which details the critical chain for an engineering project manufacturing watches that includes the use of a buffer. This also serves as an introduction to the next task – contingency planning.

	Activity 2 – Contingency planning
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L6 Slide deck – slides 7–8
	[bookmark: _heading=h.q9poovhcemdg]This activity introduces students to the role of contingency planning in project management.
Display slide 7 and introduce contingency planning. Explain that since delays are inevitable in engineering, they must be planned for. Introduce the concept of a contingency plan – a Plan B. An example of a contingency plan could be shared with the class before displaying slide 8. This is not provided, so will need to be prepared beforehand. An example could be obtained from an industry contact.
Display slide 8. Students choose one potential delay from their pneumatic gripper project, such as a faulty cylinder or testing delay. They detail the issue, the impact on the Critical Path, and the specific action (Plan B) to resolve it. Example plan – cylinder arrives faulty:
· Switch to a backup supplier and use a stored spare component.
· Technician will prepare all other test equipment in advance, so the lost time is minimised.
· PM adds a one-day contingency buffer to the Gantt chart.
Share students' plans to check the contingency plan is appropriate and considers all the knock-on effects of a delay.
Contingency planning is a core component of understanding risk. This task supports the skills of summarising information and ideas, as the contingency plan must be clear, concise, and use precise technical terminology.

	Activity 3 – Justifying decisions
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L6 Slide deck – slides 9–12
Workbook (or blank)
Workbook (teacher version)
	This activity introduces students to the role of monitoring and control in project management and justifying decisions that have been made.
Display slides 9 and 10 to introduce the different ways projects are monitored and managed. Explain that when projects are managed by exception, Project Managers focus on significant deviations that affect key constraints such as time, cost, quality or safety. Minor issues that remain within agreed limits do not require escalation. Example questions which can be used to check understanding include:
· Give an example of a deviation in the gripper project that would need escalating. (Projected cost of components is £160, exceeding the £150 maximum budget. In this project, the £150 budget is a fixed constraint. Any cost exceeding this limit must be escalated, as it breaches the project requirements. In real engineering projects, some budgets may include contingency, but no contingency has been specified here.)
· Give an example of a deviation in the gripper project that would not need escalating (A change in supplier that does not affect cost, quality, safety or timescales.)
Display slide 11. Explain that every engineering decision must be justified. and have a reason for being undertaken. Discuss the examples of strong and weak justification. 
Display slide 12. Students complete Lesson 6 Activity 3: Justifying engineering decisions within the workbook. They choose three decisions they have made in this project and, for each example, justify their decision. They should refer to slide 11 to provide strong justifications for their decisions.
Example answers are provided within the teacher version of the workbook. Prompts are also provided, which can be used to guide students to some of the decisions they have made. 

	Activity 4 – Testing 
SUGGESTED TIME: 
10–15 minutes 
(30–60 minutes if testing an actual prototype)
RESOURCES: 
L6 Slide deck – slides 13–14
Workbook (or blank)
Workbook (teacher version)
	This activity introduces the role of testing in engineering projects
Display slide 13. Students complete Lesson 6 Activity 4: Testing. Ask students to think about the pneumatic gripper they have been designing. What tests should be carried out with the pneumatic gripper to ensure it is fit for purpose and the SMART goals of the project are achieved?
Students then analyse the testing results. For each test performed, they should decide whether the test was successful and identify next steps. As students will not have made the gripper and therefore are unable to carry out any testing, they should use the sample test results shown on slide 14. Example answers are provided with the teacher version of the guide. 
For centres where students have made a prototype, a blank table is provided for students to record the results of their testing and analyse their findings.

	Plenary – Reflection and evaluation
SUGGESTED TIME: 
15–20 minutes
RESOURCES: 
L6 Slide deck – slides 15–16
Workbook (or blank)
Workbook (teacher version) 
L1 Video 1
	This activity introduces the concepts of reflection and evaluation in project management.
Reshow Part 6: Evaluation from L1 Video – Managing an engineering project (https://vimeo.com/1204108902/d9300f8818, from 05:45) to remind students why evaluations are carried out at the end of engineering projects. While watching, students should make a note of the key reasons why reflection is important (improves future designs, supports continuous improvement, and allows teams to evaluate safety, performance, and cost efficiency).
Ensure that students understand the importance of reviewing and evaluating projects and that a review is not a criticism. Likewise, remind students that no engineer plans to make a mistake during a project, but they naturally occur, and this is not always a negative event, as they may result in good ideas that were not previously considered.
Display slide 15. Students complete Lesson 6 Plenary: Reflection and Evaluation. They look back through their completed workbook and determine how they would use the information identified throughout the planning process to evaluate how well the project went and identify areas of improvement for future projects. Example answers are provided within the teacher version of the workbook. 
Display slide 16 to recap what has been covered during this lesson.

	Consolidation
SUGGESTED TIME: 
30 minutes
RESOURCES: 
L6 Slide deck – slide 17
Workbook (or blank)
	This task is designed for centres where students designed and produced a prototype.
Display slide 17. Ask students to reflect on their project and write a one-page evaluation reflecting on what went well and things they could improve in the future. Prompts are provided on the slide. 


	Lesson 6: Project controls 



	Lesson 6: Project controls 



[bookmark: _heading=h.w5mk927p4wd7]
[bookmark: _heading=h.crxdk6qbllx0][bookmark: _Toc220587869][bookmark: _Toc233195725]Glossary
The glossary contains key terms and a description or example from the specification or related topics. 
[bookmark: _heading=h.wol3empzgqba][bookmark: _heading=h.jiu2mxasjjev][bookmark: _Toc220587871][bookmark: _Toc233195726]Activity guide
	SUGGESTED USES 

RESOURCES: 
Glossary
	Introduce the glossary as a resource that students can use as a revision aid to help them prepare for their assessments.
Provide students with this resource at the start of the topic as an introductory activity or after the first lesson as a plenary activity. 
Constantly remind students about the importance of using the correct terminology. When answering questions, they should refer to their glossary.
Select a key term during a lesson. Ask students to provide their glossary definition.
Students use the glossary to create revision flashcards with the term on the front and the definition on the reverse.
Students feed their terms and definitions into an AI quiz generator that creates multiple-choice questions to test their recall of key terms.
Students answer an exam-style question that must include certain technical terms. Allow students to refer to their glossary before completing the question.
To reinforce learning, and as a revision activity, randomly choose a selection of key terms each lesson and ask students to define them.



	Glossary



	Glossary 
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[bookmark: _Toc233195727]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
	https://www.cityandguilds.com/qualifications-and-apprenticeships/engineering/mechanical/8713-t-level-technical-qualification-in-engineering-manufacturing-processing-and-control#tab=documents
	City and Guilds*
	June 2026

	Teaching Guide page 4
	www.technicaleducationnetworks.org.uk
	Technical Education Networks
	June 2026

	Teaching Guide page 7
	www.cityandguilds.com/tlevels/resources 
	City and Guilds
	June 2026

	Teaching Guide page 7
	www.apm.org.uk/blog/ 
	Association for Project Management
	June 2026

	Teaching Guide page 7
	www.pmi.org/blog 
	Project Management Institute
	June 2026

	Teaching Guide page 7
	www.leeds.ac.uk/online-courses-blog/22897/4-ways-engineering-managers-can-lead-major-projects 
	University of Leeds
	June 2026

	Teaching Guide page 18
	https://uk.rs-online.com/web/c/pneumatics-hydraulics/ 
	RS Components Ltd.
	June 2026

	Teaching Guide page 18
	https://www.metals4u.co.uk/
	Metals4u
	June 2026

	Teaching Guide page 19
	www.sciencedirect.com/science/article/pii/S2212017314002813
	ScienceDirect
	June 2026

	Teaching Guide page 32
	https://support.google.com/docs/answer/12935277 
	Google
	June 2026

	Teaching Guide page 32
	www.youtube.com/watch?v=vV3YUaUg5i8? (with permission)
	Wrike / YouTube
	June 2026

	Teaching Guide page 35
	www.youtube.com/watch?v=QNb2Ni92Kd0  (with permission)
	Marris Consulting / YouTube
	June 2026


[bookmark: _heading=h.v5xyotptp7ye]*‘T-LEVELS’ and ‘T Level’ are registered trade marks of the Department for Education.
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	Weblinks and resources




[bookmark: _Toc233195728]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: _heading=h.68fuk9wbsnco]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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