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This sample scheme of work covers both classroom and workshop based learning for Unit 308. It is based on 90 hours across 14 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
environmental education and related European issues.
[image: ]Unit 308: Vehicle design and manufacturing process

SoW Level 3 Advanced Technical Diploma in the Automotive Industry (4292)




© 2016 City and Guilds of London Institute. All rights reserved									 Page 18 of 19



	Lesson 1: Market research for vehicle design
	Suggested teaching time: 7 hours

	Learning outcome: Understanding planning requirements for vehicle design.

	Topic
	Suggested teaching
	Suggested resources

	Topic 1.1
Market research methods.
	Introduce the rational for carrying out market research in the context of designing a new vehicle.
Begin by discussing with the group what, if any, market research they have encountered either as a contributor or compiler. Encourage a group discussion of the effectiveness of their research experiences. 
Discuss the considerations when designing primary research:
· qualitative or quantitative research
· sample size – how to work out the sample size needed for statistical validity
· the format – face-to-face survey, postal or on-line questionnaire, focus groups, telephone interviews
· what sort of questions should be asked – leading, open, closed.

Opportunity for applied learning
· Learners to research and report on the secondary research associated with vehicle design. The report should document:
· What information is required?
· Why?
· Sources of information. 


Learners should consider:
· population and demographics
· market size
· market share and segmentation
· market forecast
· brand communication.
	www.b2binternational.com/assets/ebooks/mr_guide/01-market-research-ch1.pdf

www.gov.uk/market-research-business

www.marketingdonut.co.uk/marketing/marketing-strategy

www.surveymonkey.co.uk/mp/sample-size-calculator/ 





	Lesson 2: Vehicle legislative requirements
	Suggested teaching time: 7 hours

	Learning outcome: Understanding planning requirements for vehicle design.

	Topic
	Suggested teaching
	Suggested resources

	Topic 1.2
Legislation requirements.

	Recap lesson 1 and introduce importance of understanding legislation requirements relating to vehicle design.
Learners need to have awareness that there are different legislation requirements for different worldwide markets (eg European legislation, US federal legislation, Canadian legislation) with specific reference to type approval of vehicles.
Discuss the type approval requirements for UK and European vehicles, focusing on:
· lighting and passenger safety
· construction and use
· vehicle emissions
· identifying areas of mutual approval.

Opportunity for applied learning
· Working in groups, learners should produce a report outlining the key procedures a manufacturer must adhere with in order to meet type approval for a new vehicle design for the worldwide market.
· Learners are to briefly summarise their report findings by presenting them to the group.
	www.dft.gov.uk/vca/vehicletype/

www.dft.gov.uk/vca/additional/files/vehicle-type-approval/related-information/type-approval-brochure.pdf

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3An26100

www.gov.uk/vehicle-approval/overview








	Lesson 3: Vehicle design considerations – Part 1
	Suggested teaching time: 7 hours

	Learning outcome: Understanding planning requirements for vehicle design.

	Topic
	Suggested teaching
	Suggested resources

	Topic 1.3
Design processes.

	Recap the previous lesson and introduce the topic of vehicle design considerations within vehicle production.
Discuss with the learners the following design considerations:
· Market research – the vehicle design must match what the research carried out reported.
· Product demand – matching the production quantities and manufacturing/supply availability.
· Customer needs/desires and wants – producing the required product at the right price to match expectations.
· Fashion trends – ensuring the production run will neither exceed nor fail to meet current trends and remain current.
· Planned lifecycle – awareness of production costs, workforce availability, production location, life span of the vehicle and spares availability.
· Competitor products and pricing.
Opportunity for applied learning
· Learners to research examples where manufacturers have failed to properly consider the design of a vehicle, and the consequences.
	www.worldfinance.com/markets/the-acceleration-of-mexicos-car-manufacturing-industry

www.smmt.co.uk/2016/01/best-year-in-a-decade-for-british-car-manufacturing-as-exports-reach-record-high/







	Lesson 4: Vehicle design considerations – Part 2
	Suggested teaching time: 5 hours

	Learning outcome: Understanding planning requirements for vehicle design.

	Topic
	Suggested teaching
	Suggested resources

	Topic 1.3
Design processes.

	Recap the previous lesson.

Discuss with the learners the following factors to consider when producing a vehicle design brief:
· Colour and trim design − the vehicle design must match what the research reported, options for future colour and trim designs must also be considered for vehicle face lifts, changes in trends and new ideas.
· Model specifications – the range of specifications needs to reflect customer needs and permit flexible production techniques at a minimal cost.
· Power options − these must reflect new technologies and legislative requirements together with a view to production facility availability and costs.

Opportunity for applied learning
· Learners are to produce an example design brief for the new vehicle as though it was being presented for initial consultation for production analysis. The design brief should take into account the points above, and those covered in the previous lesson.
	





	Lesson 5: Vehicle materials
	Suggested teaching time: 6 hours

	Learning outcome: Know the design process for a new vehicle.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.1
Design activities involved in a new vehicle concept.

	Introduce the topic of new vehicle design processes.
Explain to the learners the many facets involved with designing a new vehicle and the factors that must be considered including:
· material selection for the interior and exterior
· originality for the body style/shape and interior design.
Discuss why material selection is important and what options are available. Cover: 
· steel
· carbon fibre
· aluminium
· fibre glass
· exotic materials
· plastic
· leather.
Opportunity for applied learning
Learners to research the range of materials available, documenting the advantages and disadvantages of each, together with examples of use. 
Learners must describe, in a written report, why they have selected certain materials for a new vehicle design of their choice. The report must give details about the materials:
· costs for purchase and production
· availability
· recyclability.
	www.carwow.co.uk/guides/glossary/Car-Materials-Explained

www.allianz.com.au/car-insurance/infographic/materials-used-to-make-a-car-infographic

http://info.craftechind.com/blog/bid/391683/13-High-Performance-Plastics-Used-in-the-Automotive-Industry

www.autosteel.org/~/media/Files/Autosteel/Great%20Designs%20in%20Steel/GDIS%202008/06%20-%2050%20year%20Perspective%20of%20Automotive%20Engineering%20Body%20Materials%20and%20an%20Engineering%20Body%20Materials.pdf



	Lesson 6: Vehicle modelling
	Suggested teaching time: 6 hours

	Learning outcome: Know the design process for a new vehicle.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.1
Design activities involved in a new vehicle concept.
	Introduce the lesson by explaining what is meant by the term ‘modelling’.
Show the learners related videos on the design processes currently used and those being developed.
Discuss with learners why it is necessary to carry out the modelling process when designing a new vehicle. Cover:
· checking the shape and scale of the design
· cost effectiveness of different modelling processes
· the range of modelling process available.
Discuss the different modelling processes available when designing a new vehicle:
· scale modelling
· sketches and rendering
· digital modelling
· virtual reality presentations
· full size clay modelling.
Opportunity for applied learning
Learners to research two examples of modelling processes, produce a report, and present their findings to the group explaining:
· what it is and how it works
· why it is used
· the benefits and drawbacks.
	www.fastcodesign.com/3045316/asides/why-the-car-industry-still-builds-life-size-clay-models

http://worldwide.hyundai.com/WW/Innovation/Design/DesignProcess/index.html

http://blog.toyota.co.uk/the-five-processes-of-toyota-design

Video links:
YouTube
BMW car design process:
www.youtube.com/watch?v=RRr_GyD1fqY






	Lesson 7: Time scales and costings
	Suggested teaching time: 7 hours

	Learning outcome: Know the design process for a new vehicle.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.2
Development processes related to implementing a new vehicle.

	Introduce the lesson explaining the factors relating to developing a new vehicle:
· design team development
· time scales
· costings
· engineering and prototyping
· testing and modifying
· transportation and delivery logistics.
Using discussion and explanation ensure the learners have an understanding of the basic factors relating to the testing and prototyping of a new vehicle.

Opportunity for applied learning
Learners must research a range of different examples of engineering prototypes and the testing and modifying of vehicles, including:
· virtual wind tunnel testing
· wind tunnel testing
· environmental and climatic testing
· real world testing
· computer simulated testing
· bench/dynamometer testing for chassis and engine.

For each testing type learners should report on:
· what it is and why it is used
· what it can and can’t be used for
· the cost implications.
	http://europe.autonews.com/article/20151017/ANE/151009873/how-digital-prototyping-is-cutting-development-time-and-costs-for-new-

www.nissan-global.com/EN/NEWS/2015/_STORY/151029-01-e.html






	Lesson 8: New vehicle launch marketing
	Suggested teaching time: 7 hours

	Learning outcome: Know the design process for a new vehicle.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.3
Design team structure and hierarchy.
	Introduce the lesson on launching a new vehicle.
Explain to learners the processes involved when launching a brand new vehicle to the market. Use examples of vehicle launches.
Discuss what makes a memorable, good, and not so good vehicle press launch. Ask learners to give their own examples.
Discuss with learners the different ways that a new vehicle can be launched:
· all forms of media and advertising (social media, TV, radio and published media)
· press launches (national and international motor shows, and local dealership product launches).

Opportunity for applied learning
Learners are to research each of the new vehicle launch types and produce a report highlighting reasons for use, and the strengths and weaknesses of each type.
They must consider:
· potential consumer outreach
· cost
· overall impact possible.
	www.telegraph.co.uk/luxury/motoring/jaguar-land-rover-launch-two-new-cars-from-the-special-vehicles/

www.oliverwyman.com/content/dam/oliver-wyman/global/en/2014/jul/26-28_AM_2014_Removing%20Firefighting.pdf

www.press.rolls-roycemotorcars.com/rolls-royce-motor-cars-pressclub/article/detail/T0257183EN/rolls-royce-motor-cars-to-launch-new-dawn-amongst-the-vineyards-of-the-western-cape-south-africa?language=en





	Lesson 9: Staff training and customer promotions
	Suggested teaching time: 4 hours

	Learning outcome: Know the design process for a new vehicle

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.3
Design team structure and hierarchy.
	Recap previous lesson.
Introduce this lesson on staff training and local customer promotions.
Discuss with learners what is involved at a local level when a new vehicle is launched. Ask learners if they have seen and are aware of any local new vehicle launches in the local press and at local dealerships.
Give a brief overview of what staff training may be required following the launch of a new product for both sales and technical personal.

Opportunity for applied learning
· Learners to work in groups to plan a local vehicle launch, including:
· marketing strategy
· local press and media coverage
· advertising
· customer activities (open nights, test drives etc).
Learners must reflect on what they feel would be the most effective marketing strategy and why. Learners should present their completed plans to the rest of the group.
	http://press.porsche.com/news/release.php?id=984

www.birminghampost.co.uk/business/business-news/mg-launches-quest-30-new-8813128

http://uk.caterhamcars.com/news/caterham-celebrates-launch-its-new-dealership-donington-park






	Lesson 10: Production methods
	Suggested teaching time: 6 hours

	Learning outcome: Know vehicle manufacturing processes and techniques.

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.1
Production methods.

	Introduce the topic of production methods when manufacturing vehicles.
Explain the three main recognised production techniques:
· bespoke (hand built)
· batch (limited edition)
· mass (standard production).
Discuss with learners the key differences in production techniques and why they are they are used.
Learners must understand these key differences in order to produce a report explaining the differences with relevant examples of each production method with a rationale as to why each example has been selected.

Opportunity for applied learning
Learners to produce a detailed report which provides:
· A relevant current example of each production method.
· A detailed rationale of why the production methods selected are used including:
· production volumes
· costing
· personnel involved
· methodology of production.
	www.ford.co.uk/experience-ford/Heritage/EvolutionOfMassProduction

www.astonmartin.com/en/company/gaydon-hq

www.morgan-motor.co.uk/aboutus/






	Lesson 11: Adhesives and fixings
	Suggested teaching time: 7 hours

	Learning outcome: Know vehicle manufacturing processes and techniques.

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.2
Assembly and build methods.

	Introduce the topic of vehicle adhesives and fixings as part of manufacturing assembly and build methods.
Explain to learners there is a wide range of vehicle fixing techniques. Use a question and answer session to determine which techniques are recognised by the learners.
The following adhesive and fixing techniques should be covered:
· contact adhesives
· heat cured epoxy adhesives
· resins and glues
· double side tape
· plastic clips and fasteners
· nuts and bolts
· riveting including self-piercing rivets
· spot welding
· mig welding
· laser welding
· friction welding.

Opportunity for applied learning
Learners are to research at least six of the fixing methods listed above and produce a detailed report on:
· their application
· why they are used
· how they work
· environmental impact.
Learners must then present their report to the remainder of the group to qualify their findings.
	www.3m.com/3M/en_US/Automotive/Solutions/
www.theengineer.co.uk/supplier-network/product/state-of-the-art-adhesive-technologies-for-the-automotive-industry/
www.hondamanufacturing.co.uk/our_plants/car-manufacturing/
http://european-aluminium.eu/media/1543/1_aam_body-structures.pdf
www.automotivemanufacturingsolutions.com/focus/a-lighter-touch-with-aluminium
www.henkel-adhesives.com/automotive/areas-of-application-42518.htm?nodeid=8799632031886





	Lesson 12: Component supply
	Suggested teaching time: 7 hours

	Learning outcome: Know vehicle manufacturing processes and techniques.

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.2
Assembly and build methods.
	Introduce the topic on modern vehicle manufacturing component supply methods.
Explain the globally recognised ‘just in time’ production supply system to learners.

Opportunity for applied learning
The learners must research the ‘just in time’ production system and produce a report on why this system is used, including the following factors:
· transportation infrastructures
· total quality management systems (TQMS)
· contractual obligations with external bodies
· bespoke manufacturing in a mass produced environment
· the kanban system
· operational flow process.

	http://businesscasestudies.co.uk/exel/managing-the-supply-chain-for-globally-integrated-products/just-in-time-and-lean-production.html#axzz4D4kAwdto
www.industry.siemens.com/verticals/global/en/automotive-manufacturing/Pages/automotive-manufacturing.aspx?stc=wwdf102847&s_kwcid=AL!462!3!73552843022!b!!g!!%2Bvehicle%20%2Bproduction&ef_id=jC5QQKV6q3kAAEdG:20160630151430:s
www.toyota-global.com/company/vision_philosophy/toyota_production_system/just-in-time.html
Video links:
(YouTube) Maserati and the future of manufacturing:
www.youtube.com/watch?v=Hk__pjSe3a8&index=1&list=PLw7lLwXw4H50C9Am3t3k1BSEmHKFz6MfO





	Lesson 13: Automated assembly methods
	Suggested teaching time: 6 hours

	Learning outcome: Know vehicle manufacturing processes and techniques.

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.2
Assembly and build methods.
	Recap on previous lesson.
Introduce the lesson on automated assembly methods.
Explain the modern assembly methods of an automotive vehicle plant:
· automated transfer machines
· robotic welding
· robotic assembly cells
· modern painting techniques.

Opportunity for applied learning
· Learners must research the production methods explained above and produce a report on why each system is used focusing on:
· production targets and rewards
· safety systems
· quality systems
· environmental impact.
	www.madehow.com/Volume-1/Automobile.html
www.gov.uk/government/uploads/system/uploads/attachment_data/file/283895/ep21-manufacturing-best-practice-uk-productivity.pdf
www.toyota-global.com/company/vision_philosophy/toyota_production_system/
www.loc.gov/rr/business/BERA/issue2/manufacturing.html#research
Video links:
YouTube
Batch production – Phantom Rolls Royce:
www.youtube.com/watch?v=XKGak-4yh-8 






	Lesson 14: Factory visit
	Suggested teaching time: 8 hours

	Learning outcome: Know vehicle manufacturing processes and techniques.

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.2
Assembly and build methods.
	Arrange a factory visit to see assembly or build methods, including:
· adhesives/fixings
· component supply systems
· automated assembly, eg transfer machines, robotic welding/assembly/production cells and refinishing.

Examples of available visits include:
· Morgan cars
· JCB
· the Halewood factory
· Caterham cars
· Lotus.

Opportunity for applied learning
· Learners to produce a reflective account of the trip, describing what they learned, and what they were most interested in.
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