



Please revise the following text to suit your requirements.
This sample scheme of work covers both classroom and workshop based learning for Unit 305. It is based on 60 hours across 
9 sessions plus additional hours for independent learning. 
This is only an example of a possible scheme of work. You can use it as it is, adjust it or extract content to suit your delivery needs, or the needs of individual learners.
The schemes of learning are intended to be learner-focused, and embrace current pedagogical methodology such as flipped and blended learning. 
A version of this scheme of learning with full supporting materials is also available to purchase on SmartScreen.co.uk. 
Where possible we have included blended learning activities that make good use of technology so as to help centres fulfil the minimum amount of digital teaching recommended by government.











Centres should also provide opportunities within the unit content to introduce the following wider skills and government initiatives:
English, mathematics and ICT 
employability skills and behaviours
British values (including the Prevent strategy).
Centres should also incorporate the following themes, where appropriate. Although they are not specifically referred to in the scheme of learning, City & Guilds regards these as essential in the teaching of the qualification:
spiritual, moral, social and cultural issues 
health and safety considerations, in particular the need to impress upon learners the fact that they must preserve the health and safety of others as well as themselves
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	Lesson 1: Electrical theory
	Suggested teaching time: 7 hours

	Learning outcome: Understand electrical and electronic theory.

	Topic
	Suggested teaching
	Suggested resources

	Topic 1.1
Electrical and electronic principles.

Topic 1.2
Electrical circuits. 

	Introduce the topic relating to electrical and electronic principles. 

Begin by explaining to the group the core principles of electricity and electrical circuits within automotive use. To include: 
· static and current electricity
· principles of circuits and circuit protection (including series and parallel)
· electromotive force (EMF) 
· Ohms law ()
· Watts law ( Watt = Volt x Amperes)


Opportunity for applied learning
· Learners to complete electrical calculations on Ohms law and Watts law and then apply this in real circuits. 
· Learners to construct electrical circuits with circuit protection and take appropriate readings using a multi meter.
	Level 2 Principles of Light Vehicle Maintenance and Repair Candidate Handbook (Motor Vehicle Technologies) – G Stoakes 
Heinemann, 1st edition 
ISBN-13: 978-0435048167

Hillier's Fundamentals of Automotive Electronics: Second Edition – A Hillier 
Nelson Thornes, 2nd edition 
ISBN-13: 978-0748726950

https://learn.sparkfun.com/tutorials/voltage-current-resistance-and-ohms-law
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	Lesson 2: Electrical components
	Suggested teaching time: 6 hours 

	Learning outcome: Understand electrical and electronic theory.

	Topic
	Suggested teaching
	Suggested resources

	Topic 1.2
Electrical circuits. 

	Recap on previous lesson regarding electrical principles.

Describe the purpose of electrical components and their relationship to electrical circuits including: 
· resistors and their characteristics
· diodes and their characteristics
· capacitors and their characteristics
· transistors and their characteristics 
· series and parallel circuits 
· circuit calculations. 


Opportunity for applied learning
· Learners to research the type and design of two electrical components, listing advantages and disadvantages in relation to circuit design. 
· Learners to present their findings to the group.
	Hillier's Fundamentals of Automotive Electronics: Second Edition – A Hillier 
Nelson Thornes, 2nd edition 
ISBN-13: 978-0748726950

www.dummies.com/how-to/content/basic-electronic-components-and-what-they-do.html






	Lesson 3: Circuit testing
	Suggested teaching time: 7 hours 

	Learning outcome: Understand electrical and electronic theory

	Topic
	Suggested teaching
	Suggested resources

	Topic 1.3
Principles and practice of circuit measurements. 

	Recap previous lesson on electrical components. 

Explain and discuss with learners the principles and practice of circuit measurements and associated safety implications, including: 
· hazards of working with circuits (eg short circuits, electrical fires and personal injury)
· effects of meters in a circuit (eg checking current draw, volt drop and resistance) 
· measurement of resistance, voltage and current (eg using multi meters, inductive clamps and oscilloscopes). 


Opportunity for applied learning
· Conduct a practical workshop session giving the learners the opportunity to carry out circuit and component testing to include:
· current draw
· voltage drop
· resistance
· measurement of voltage and current
· testing circuits with faults.
	Hillier's Fundamentals of Automotive Electronics: Second Edition – A Hillier 
Nelson Thornes, 2nd edition 
ISBN-13: 978-0748726950

www.allaboutcircuits.com/textbook/experiments/chpt-2/ohmmeter-usage/

Video links: 
Current draw test:
YouTube
www.youtube.com/watch?v=h4C3dg8OL08
Voltage drop test:
YouTube
www.youtube.com/watch?v=xerAp9Yd53Y






	Lesson 4: Multiplexing principles
	Suggested teaching time: 6 hours

	Learning outcome: Know the principles of multiplex systems. 

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.1 
Principles of multiplexing. 

	Describe to learners the basic principles of multiplexing including: 
· bus message rules
· binary coding
· twisted pair
· nodes
· gateways.

Opportunity for applied learning
· Learners to research the various messaging and coding systems and feedback to the class on the advantages and disadvantages of selected systems. 
	Hillier's Fundamentals of Automotive Electronics: Second Edition – A Hillier 
Nelson Thornes, 2nd edition 
ISBN-13: 978-0748726950


Level 3 Diploma Principles of Light Vehicle Technology Candidate Handbook (Motor Vehicle Technologies) – G Stoakes 
Heinemann, 1st edition 
ISBN-13: 978-0435075644






	Lesson 5: Multiplexing rationale
	Suggested teaching time: 6 hours

	Learning outcome: Know the principles of multiplex systems.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.2 
Reasons for using multiplex systems.

	Recap previous lesson on multiplexing principles. 

Discuss with learners the reasons why multiplex systems are used, including the following factors: 
· reduced cost
· reduced weight
· efficiency/speed of data transfer
· reduced wiring complexity
· ease of installation of ancillaries and accessories (eg cruise control, tow bar and information systems).


Opportunity for applied learning
· Task learners to research the range of ancillary and accessory systems that can be installed to a multiplex system.
	http://wardsauto.com/news-analysis/wired-weight-loss-multiplex-wiring-makes-its-way-small-car-market






	Lesson 6: Multiplexing protocols
	Suggested teaching time: 10 hours 

	Learning outcome: Know the principles of multiplex systems.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.3 
Applications of multiplexing and associated protocols.


	Recap previous lesson on the reasons for multiplexing.

Explain to the learners the various applications of multiplexing and its associated protocols including: 
· high speed data transfer (eg safety related systems (brakes, steering))
· low speed data transfer (eg body electrical systems (locking, windows))
· multimedia data transfer
· part and fully multiplexing vehicles.

Opportunity for applied learning
· Learners to research common faults related to multiplex systems and what diagnostic methods and equipment would be used. 
· Conduct a practical workshop session giving the learners the opportunity to diagnose predetermined faults on multiplex systems using prescribed methods.
	Hillier's Fundamentals of Automotive Electronics: Second Edition – A Hillier 
Nelson Thornes, 2nd edition 
ISBN-13: 978-0748726950
Level 3 Diploma Principles of Light Vehicle Technology Candidate Handbook (Motor Vehicle Technologies) – G Stoakes 
Heinemann, 1st edition 
ISBN-13: 978-0435075644
www.motor.org.uk/documentlibrary/Tech%20Talk/TT_july-aug.pdf
www.motor.org.uk/documentlibrary/Tech%20Talk/Tech%20Tals%20-%20September%2005.pdf 
www.motor.org.uk/documentlibrary/Tech%20Talk/Tech%20Talk%20Oct%2005.pdf




	Lesson 7: Principles of computing
	Suggested teaching time: 8 hours

	Learning outcome: Understand vehicle computer based processes and components. 

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.1
Principles of computing. 

	Describe to the learners the computing principles including:
· different types of programming languages used
· differences between numerical and alphanumerical coding (eg hexadecimal coding)
· booting processes/sequence (eg standby compared to sleep mode, logical processing)
· input and outputs (eg Electronic Control Module (ECM) processes, actuators, sensors)
· differences between hardware and software. 

Opportunity for applied learning
· Learners to research computer booting processes.
· Learner to research sensors and actuators, and their inputs and outputs.
	Hillier's Fundamentals of Automotive Electronics Book 2 Sixth Edition – A Hillier 
Nelson Thornes, 2nd edition 
ISBN-13: 978-1408515372

www.explainthatstuff.com/howcomputerswork.html

https://en.wikipedia.org/wiki/Automotive_electronics 

https://en.wikipedia.org/wiki/Engine_control_unit

https://en.wikipedia.org/wiki/MISRA_C 

www.misra.org.uk/MISRAHome/tabid/55/Default.aspx 




	Lesson 8: Computerised components – Part 1
	Suggested teaching time: 5 hours 

	Learning outcome: Understand vehicle computer based processes and components.

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.2 
Physical components of computerised vehicle systems. 
	Recap from previous lesson with regard to computer principles. 

Explain to learners the physical components and their application within the computerised vehicle systems:
· microprocessors
· memory (eg Random Access Memory (RAM), Read Only Memory (ROM))
· hard drives.

Opportunity for applied learning
· Carry out a practical activity to demonstrate the diagnostic techniques with regard to computerised faults.
· Learners to investigate current developments in automotive electronic systems.
	Hillier's Fundamentals of Automotive Electronics Book 2 Sixth Edition – A Hillier 
Nelson Thornes, 2nd edition 
ISBN-13: 978-1408515372

www.explainthatstuff.com/how-computer-memory-works.html

www.explainthatstuff.com/harddrive.html

www.explainthatstuff.com/flashmemory.html





	Lesson 9: Computerised components – Part 2
	Suggested teaching time: 5 hours 

	Learning outcome: Understand vehicle computer based processes and components.

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.2 
Physical components of computerised vehicle systems. 
	Recap from previous lesson with regard to computerised components. 
Explain to learners the physical components and their application within the computerised vehicle systems:
· motherboards
· video/sound cards
· universal serial bus (USB).

Opportunity for applied learning
· Carry out a practical activity to demonstrate the diagnostic techniques with regard to computerised faults.
· Learners to investigate current developments in automotive electronic systems.
	Hillier's Fundamentals of Automotive Electronics Book 2 Sixth Edition – A Hillier 
Nelson Thornes, 2nd edition 
ISBN-13: 978-1408515372
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