[bookmark: _Hlk98181514]7. Mechanical principles
Sample scheme of work


[image: ]T Level Technical Qualification in 
Engineering and Manufacturing (Level 3)
300 Engineering Common Core Content




Page 2 of 2                                             © 2022 City and Guilds of London Institute. All rights reserved.

[bookmark: _Hlk83890124]This sample scheme of work covers classroom-based learning for Mechanical principles. It is based on 35 hours of learning over 10 sessions. It is an example only of a possible scheme of work and is based on theory and practical within an FE centre, but can be amended to suit all learning facilities with the necessary adjustments to meet individual students’ needs. 
The technical qualification has been developed to include competency frameworks for T Levels, which demonstrate an array of competencies across maths, English and digital skills, as well as the core skills learners will need to use when they progress onwards from completing their T Level.
The Criteria column in the scheme of work identifies opportunities where these core skills can be developed and embedded into teaching and learning for each criterion. It is not expected that all criteria will develop core skills, but where these skills exist in the core content it has been referenced to support FE centres. 
For more information on how the core skills can be evidenced, please refer to the Technical Qualification Specification (example below).
1.1 [image: A close up of a text

Description automatically generated]Key principles and methodologies in engineering and manufacturing design


You can use the sample scheme of work as it is, adjust it or extract content to create a scheme of work to suit your delivery needs. It can also be adjusted by adding theory and practical workshops to support students who have/need additional learning time. 


7. Mechanical principles
Sample scheme of work
Course/qualification: T Level Technical Qualification in Engineering and Manufacturing (Level 3)
Tutor’s name:

Number of sessions: 10	Delivery hours: 35		Venue:	Group: 

	Criteria
7.1 Principles of motion and mechanics in engineering and manufacturing systems
7.2 Principles of forces and energy



	Session
	Criteria

	Activities and resources
	Skills check

	1

3 hours
	7.1 Principles of motion and mechanics in engineering and manufacturing systems

(Skills: MC2, MC4, MC7, MC8)
	Activities
Classroom discussion: ‘What do students already know about Newton’s three laws of motion?’
Tutor to present PowerPoint 1: Newton’s laws of motion.
Tutor may wish to show a video on Newton’s laws (example given below).
Learners to complete Worksheet 1: Newton’s first law.
Tutor to deliver answers and check understanding.
Learners to complete Worksheet 2: Newton’s second law.
Tutor to deliver answers and check understanding.
Learners to complete Worksheet 3: Newton’s third law. 
Tutor to deliver answers and check understanding, run Q&A, recap key topics and conclude.

Resources
PowerPoint 1
Worksheet 1
Worksheet 2
Worksheet 3
Newton’s laws: https://youtu.be/kKKM8Y-u7ds 

	Worksheet 1
Worksheet 2
Worksheet 3
Classroom discussion
Q&A session 


	2

3 hours
	7.1 Principles of motion and mechanics in engineering and manufacturing systems

(Skills: MC2, MC4, MC7, MC8)
	Activities
Classroom discussion: ‘What is a force?’
Tutor to present PowerPoint 2: Types of force.
Learners to complete Worksheet 4: Definitions.
Tutor to check students’ definitions and correct as required.
Learners to complete Worksheet 5: Types of force. 
Tutor to deliver answers and check understanding.
Tutor run Q&A session on concurrent, non-concurrent and coplanar forces.
If time allows, tutor may wish to show videos on forces (examples given below).
Tutor to run Q&A, recap key topics and conclude.

Resources
PowerPoint 2
Worksheet 4
Worksheet 5
Types of force: https://youtu.be/7_Uo7RufH4c
Coplanar forces: https://youtu.be/ColDxGlux3Q
Contact and non-contact forces: https://youtu.be/WCPTKRaScgE

	Worksheet 4
Worksheet 5 
Classroom discussion
Q&A session 


	3

4 hours
	7.1 Principles of motion and mechanics in engineering and manufacturing systems

(Skills: MC2, MC4, MC7, MC8)
	Activities
Tutor to present PowerPoint 3: Simply supported beams.
The tutor should work through the examples given in the presentation to ensure students understand key calculations.
Learners to complete Worksheet 6: Forces on a beam.
Tutor to deliver answers and discuss.
Learners to complete Worksheet 7: Moments and reactions.
Tutor to deliver answers and discuss.
Learners to practise calculations.
If time allows, tutor may wish to show the video suggested in the resources section below.
Tutor to run Q&A, recap key topics and conclude.

Resources
PowerPoint 3
Worksheet 6
Worksheet 7
Principle of moments: https://www.youtube.com/watch?v=RPeh0BzWuGg


	Worksheet 6
Worksheet 7
Classroom discussion
Q&A session 


	4

3 hours
	7.1 Principles of motion and mechanics in engineering and manufacturing systems

(Skills: MC2, MC4, MC7, MC8)

7.2 Principles of forces and energy

(Skills: MC2, MC4, MC7, MC8)
	Activities
Classroom discussion: ‘What happens to the energy in a battery when it runs down?’ Tutor to introduce the concept that energy is transferred from one store to another, or dissipates.
Tutor to deliver PowerPoint 4: Conservation of momentum and energy up to and including conservation of energy (slide 10).
The tutor should work through the examples given in the presentation to ensure students understand key calculations.
Learners to complete Worksheet 8: Acceleration.
Learners to practise calculations for acceleration and momentum.
Tutor to deliver answers as part of a classroom discussion.
If time allows, tutor may wish to show the video suggested in the resources section below. 
Tutor to run Q&A, recap key topics and conclude.

Resources
PowerPoint 4
Worksheet 8
Momentum: https://youtu.be/ZtQhlwPxE28

	Worksheet 8
Classroom discussion
Q&A session 


	5

4 hours
	7.1 Principles of motion and mechanics in engineering and manufacturing systems

(Skills: MC2, MC4, MC7, MC8)

7.2 Principles of forces and energy

(Skills: MC2, MC4, MC7, MC8)
	Activities
Tutor to deliver the remainder of PowerPoint 4: Conservation of momentum and energy (from slide 11). 
The tutor should work through the examples given in the presentation to ensure students understand key calculations.
Learners to complete Worksheet 9: Kinetic and potential energy.
Tutor to discuss student definitions and examples arising from the worksheet.
Learners to practise calculations for potential energy, kinetic energy, falling items and collisions.
Tutor to deliver answers as part of a classroom discussion.
Tutor to run Q&A, recap key topics and conclude.

Resources
PowerPoint 4
Worksheet 9

	Worksheet 9
Classroom discussion
Q&A session 


	6

4 hours
	7.2 Principles of forces and energy

(Skills: MC2, MC4, MC7, MC8)
	Activities
Tutor to present PowerPoint 5: Work, energy and power.
Learners to complete Worksheet 10: Power and work.
Tutor to deliver answers and check understanding.
If time allows, tutor may wish to show some or all of the videos suggested in the resources section below or recommend them to students for home learning. 
Tutor to run Q&A, recap key calculations and conclude.

Resources
PowerPoint 5
Worksheet 10
Useful general resource on this topic: https://www.stem.org.uk/resources/community/collection/21789/energy
Energy: https://youtu.be/77ZF50ve6rs
Energy:https://youtu.be/77ZF50ve6rshttps://www.stem.org.uk/resources/community/collection/21789/energy
D’Alembert’s principle: https://youtu.be/WOHRp3V-QA0?t=363

	Worksheet 10
Classroom discussion



	7

3 hours
	7.2 Principles of forces and energy

(Skills: MC2, MC4, MC7, MC8)
	Activities
Tutor to present PowerPoint 6: Force and resistance in practical applications up to and including calculating braking force (slide 10).
Learners to practise calculations as they proceed through each topic in the presentation.
Tutor to deliver answers as part of a classroom discussion.
Learners could carry out a practical activity to measure braking force and effectiveness using a bicycle wheel.
If time allows, tutor may wish to show the video suggested in the resources section below. 
Tutor to run Q&A, recap key topics and conclude.

Resources
PowerPoint 6
Friction: https://www.youtube.com/watch?v=fo_pmp5rtzo

	Classroom discussion
Q&A session 

	8

4 hours
	7.2 Principles of forces and energy

(Skills: MC2, MC4, MC7, MC8)
	Activities
Tutor to deliver the remainder of PowerPoint 6: Force and resistance in practical applications (from slide 11).
Learners to practise calculations as they proceed through each topic.
Learners to complete Worksheet 11: Force and resistance.
Tutor to deliver answers as part of a classroom discussion.
Tutor to run Q&A, recap key topics and conclude.

Resources
PowerPoint 6
Worksheet 11

	Worksheet 11
Classroom discussion
Q&A session 

	9

4 hours
	7.2 Principles of forces and energy

(Skills: MC2, MC4, MC7, MC8)
	Activities
Classroom discussion: ‘How many sources of power can you name?’
Tutor to present PowerPoint 7: Power sources.
Learners to complete Worksheet 12: Power sources.
If time allows, tutor may wish to show some or all of the videos suggested in the resources section below, or recommend them to students for home learning.
Tutor to discuss worksheet answers and conclude the session.

Resources
PowerPoint 7
Worksheet 12
Fracking: https://www.bbc.co.uk/news/uk-14432401#:~:text=Fracking%20is%20the%20process%20of,order%20to%20release%20the%20gas.
Future of coal mining: https://youtu.be/XoSaCYfL5ZU
Electric motor animation: https://en.wikipedia.org/wiki/Electric_motor#/media/File:Electric_motor.gif
Wind turbines: https://www.energy.gov/eere/wind/how-do-wind-turbines-work
Hydropower: https://youtu.be/q8HmRLCgDAI
Geothermal energy: https://www.irena.org/geothermal#:~:text=Geothermal%20energy%20is%20heat%20derived,harnessed%20to%20generate%20clean%20electricity.
Biofuels: https://youtu.be/-ck3FYVNl6s
Fuel cell vehicles: https://youtu.be/ADhCSQuvKNg

	Worksheet 12
Q&A


	10

3 hours
	7.1 Principles of motion and mechanics in engineering and manufacturing systems.

(Skills: MC2, MC4, MC7, MC8)

7.2 Principles of forces and energy

(Skills: MC2, MC4, MC7, MC8)
	Activities
Tutor to deliver Multiple choice questions to test learners’ knowledge on the material covered in Mechanical principles. The questions can be set as a classroom activity or as homework.
If set as a classroom activity, tutor to deliver answers and check understanding.
Learners and tutor to identify areas for revision.
This session can also be used for tutor-led revision activities covering the full breadth of the content of this unit, as required.

Resources
Multiple choice questions

	Multiple choice questions 
Classroom discussion
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